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Executive Summary 
 
On October 23, 2015, the U.S. Coast Guard assigned Task 15-02 “Recommendations Regarding 
New and Updated Policy for Articulated Tug and Barge Combinations Currently Contained in 
NVIC 2-81, Change 1” (Short Title: ATB) to the Towing Safety Advisory Committee (TSAC).  
[See Enclosure (1) for Task Statement] Mr. Jerry Crooks and Mr. Mike Caliendo were assigned 
as co-chairs of the Subcommittee assigned to complete the task.  Over time the Subcommittee 
grew to include 29 members.  [See Enclosure (2) for a list of Subcommittee members] 
 
Task Statement 15-02 contains three tasks: 
 

1. Review proposed interim ATB policy developed by the Coast Guard-AWO Working 
Group on ATB Operations and Manning once completed. 

2. Review proposed recommendations developed by the Coast Guard-AWO Working 
Group on ATB Operations and Manning to revise NVIC 2-81, Change 1, once 
completed. 

3. Make written recommendations regarding the interim policy, NVIC 2-81, Change 1, and 
provide any other additional guidance as appropriate. 
 

The Subcommittee’s recommendations were originally due in September 2016, but were 
unavoidably delayed. The circumstances regarding the delay are addressed in detail in the 
‘Background’ section of this report. 
 
Five members of the Subcommittee were also members of the WG, so there was excellent 
communication between the two groups during the waiting period.  Thus, the recommendations 
of the WG were well understood by the Subcommittee when the WG Report was published. 
 
The Subcommittee met on the following occasions: 
 
January 19, 2016 (conference call) * 
April 13-14, 2016 (TSAC Meeting, New Orleans, LA) 
October 26-27, 2016 (TSAC Meeting, Washington, DC) 
April 12-13, 2017 (TSAC Meeting, Memphis, TN) *  
August 22, 2017 (conference call) * 
 
*See Enclosure (6) for minutes of these meetings.  



Background 
 
On October 23, 2015, the U.S. Coast Guard assigned Task 15-02 “Recommendations Regarding 
New and Updated Policy for Articulated Tug and Barge Combinations Currently Contained in 
NVIC 2-81, Change 1” (Short Title: ATB) to the Towing Safety Advisory Committee (TSAC).  
[See Enclosure (1) for Task Statement] Mr. Jerry Crooks and Mr. Mike Caliendo were assigned 
as co-chairs of the Subcommittee assigned to complete the task.  Over time the Subcommittee 
grew to include 29 members.  [See Enclosure (2) for a list of Subcommittee members] 
 
The purpose of this Task is to assist the Coast Guard with updating guidance and policy related 
to ATBs, which was last visited when NVIC 2-81, Change 1, was issued on February 25, 1981.    
The Coast Guard recognized the need for updated guidance and policy after Coast Guard 
inspectors on the west coast questioned the practice of tug crewmen on ATBs boarding the barge 
while beyond the boundary line to operate or maintain machinery or prepare for cargo 
operations.  The barges did not have manned loadline assignments.  The Coast Guard formed a 
Working Group with the American Waterways Operators (AWO) to develop new guidance and 
policy.   
 
The Coast Guard envisioned a two-phase process for development of the new guidance and 
policy.  The first phase implemented new policy through CG-CVC Policy Letter 16-04 dated 
July 26, 2016.  This letter established requirements for “conditional occupancy” of the ATB 
barge while underway.  Phase two will incorporate this new policy, along with other 
recommended amendments and additions, into NVIC 2-81, Change 1, and the Marine Safety 
Manual, Volume III, as appropriate. The revised NVIC and MSM will be published in the 
Federal Register for public comment before being promulgated. 
 
Task Statement 15-02 contained three tasks: 
 

1. Review proposed interim ATB policy developed by the Coast Guard-AWO Working 
Group on ATB Operations and Manning once completed. 

2. Review proposed recommendations developed by the Coast Guard-AWO Working 
Group on ATB Operations and Manning to revise NVIC 2-81, Change 1, once 
completed. 

3. Make written recommendations regarding the interim policy, NVIC 2-81, Change 1, and 
provide any other additional guidance as appropriate. 
 

The Subcommittee’s recommendations were due September 15, 2016.  However, the key words 
in Tasks 1 and 2 are “…once completed.”  For Task 1, the Subcommittee could not begin 
working in earnest until the Coast Guard issued the proposed interim policy, which was issued 
July 26, 2016.  For Task 2, the Subcommittee could not begin working in earnest until the Coast 
Guard-AWO Working Group (WG) issued its final report, which was issued March 6, 2017. 
While waiting for completion of the Policy Letter and WG Report, the Subcommittee’s work 
was limited to researching the issues; monitoring the development of the Policy Letter; and 
discussing options for revision of NVIC 2-81, Change 1. 
 



Five members of the Subcommittee were also members of the WG, so there was excellent 
communication between the two groups during the waiting period.  Thus, the recommendations 
of the WG were well understood by the Subcommittee when the WG Report was published. 
 
The Subcommittee met on the following occasions: 
 
January 19, 2016 (conference call) * 
April 13-14, 2016 (TSAC Meeting, New Orleans, LA) 
October 26-27, 2016 (TSAC Meeting, Washington, DC) 
April 12-13, 2017 (TSAC Meeting, Memphis, TN) *  
August 22, 2017 (conference call) * 
 
*See Enclosure (6) for minutes of these meetings.  
 
Scope of the Tasking 
 
Although not specifically tasked with revision of NVIC 2-81, Change 1, the Subcommittee 
decided that revising the NVIC would be the best way to ensure the Coast Guard understood the 
Subcommittee’s recommendations for the revised NVIC.  The Subcommittee considered three 
options:  
 

1. Revision of NVIC 2-81, Change 1, with content limited to Integrated Tug Barge (ITB) 
combinations, and issuance of a new NVIC with content limited to ATBs. 

2. Cancellation of NVIC 2-81, Change 1, and issuance of a new NVIC with content limited 
to ATBs. 

3. Revision of NVIC 2-81, Change 1, with limited content for ITBs and the majority of 
content focused on ATBs. 

 
Option 1 would result in the need to revise one document and create another, a more complicated 
and potentially lengthy approach.  Option 2 would result in no published guidance for ITBs, 
three of which are still in service.  The Subcommittee landed on Option 3, and spent considerable 
time and effort to develop a draft NVIC 2-81, Change 2, that reflects the recommendations of the 
WG Report and the Subcommittee’s own deliberations.  
 
Discussion 
 
Task 1 
 
The Subcommittee reviewed CG-CVC Policy Letter 16-04 dated July 26, 2016, and identified an 
issue with the language related to “waters of the Great Lakes.”  The language of the final Policy 
Letter was revised throughout the document from “operating beyond the Boundary Line,” the 
language used in previous drafts, to “operating at sea or on the Great Lakes.”  The Subcommittee 
believes this language is too broad, and will require compliance with the requirements for 
conditional occupancy on waters that are currently designated as Protected Waters by the Coast 
Guard.  The Subcommittee developed a list of these waters, and is recommending that the 



requirements for conditional occupancy be applied only on waters of the Great Lakes that are not 
designated as Protected Waters by the Captain of the Port (COTP).  [Enclosure (7)] To ensure 
ease of access to this list, the Subcommittee is recommending that the full list of Protected 
Waters on the Great Lakes be posted to the Homeport page of each COTP zone on the Great 
Lakes. 
 
The Subcommittee has no further comments or recommendations concerning the contents of  
CG-CVC Policy Letter 16-04 dated July 26, 2016.   
 
Task 2 
 
The Subcommittee reviewed recommendations developed by the WG to revise NVIC 2-81, 
Change 1, accepting all six recommendations: 
 

1. Replace the term “Dual Mode ITB” with “Articulated Tug Barge” (ATB) in all existing 
and future CG policy, regulations and guidance.  The Subcommittee believes the 
regulations can be changed using the technical review process. 

2. Place the procedures for review, certification and inspection of ATBs in MSM Vol. II. 
3. Revise the Load Line Policy Notes to define “conditionally occupied” and the conditions 

for a 25% freeboard reduction. 
4. Amend MSM Vol. II and MSM Vol. III to include guidance on conditionally occupied 

ATBs. 
5. Review and approval of ATB plans should include consideration of whether the barge 

will be conditionally occupied, especially the arrangements for safe access. 
6. Require a description of the systems to be installed on an unmanned ATB barge as part of 

the Application for Inspection. 
 
These recommendations are discussed at length in Enclosure (4), therefore no further discussion 
is contained in this report. 
 
Task 3 
 
The Subcommittee’s recommendations regarding the interim policy and NVIC 2-81, Change 1, 
are incorporated into the draft NVIC 2-81, Change 2, and its enclosures.  This section 
summarizes the key points of the draft NVIC. 
 

1. Draft NVIC 2-81, Change 2, will result in cancellation of CG-CVC Policy Letter 16-04 
dated July 26, 2016. 

2. As recommended by the WG Report, the term “dual mode ITB” is replaced with the term 
“Articulated Tug Barge” (ATB). 

3. Guidance specific to the remaining ITBs is contained in Enclosure (1) of draft NVIC  
2-81, Change 2.  

4. Guidance specific to ATBs is contained in Enclosure (2) of draft NVIC 2-81, Change 2. 
5. Enclosure (3) is a comprehensive history of the development of tug/barge combinations, 

starting with the first ITB combination in the 1950s, through the modern ATB designs in 



service today.  It includes a summary of the connection systems in use at the time of this 
report.  Some Subcommittee members were not supportive of including this history in the 
draft NVIC, but most Subcommittee members felt that this information would be valuable, 
especially to new Coast Guard inspectors.  This enclosure is a combination of two pre-
existing documents, written by a member of the Subcommittee, in his capacity as a naval 
architect.  One Subcommittee member expressed concerns about the opening paragraph, 
crediting the author.  Ultimately the Subcommittee decided to retain the opening 
paragraph and allow the Coast Guard to determine whether the attribution is appropriate.  
The author has stated that he has no objection to the attribution being stricken. 

6. Draft NVIC 2-81, Change 2, will apply to all ITBs and ATBs, regardless of cargo and 
regardless of the inspection status of the barge. 

7. Draft NVIC 2-81, Change 2, retains the requirement that the tug has the capability to 
separate safely in a timely fashion, and retains the standard for “timely fashion” at 
disconnection within five minutes.  Some members of the Subcommittee questioned the 
basis of the five-minute standard.  Ultimately it was retained because the consensus of the 
Subcommittee was that the five-minute standard was longstanding, and there were no 
cases identified where the standard could not be met. 

8. Draft NVIC 2-81, Change 2, retains some general procedures for review, design, 
certification and inspection, which is contrary to Recommendation 2 in the WG Report: 
“Place the procedures for review, certification and inspection of ATBs in MSM Vol. II.”  
Although the Subcommittee accepted the WG recommendation, some members felt that 
inclusion of some guidance in draft NVIC 2-81, Change 2, was necessary.  Ultimately the 
Subcommittee decided to retain the new language in draft NVIC 2-81, Change 2, and 
allow the Coast Guard to decide how much of this content should remain in the NVIC. 

9. Draft NVIC 2-81, Change 2, eliminates the requirement to list compatible towing vessels 
by name on the barge COI.  Instead the COI will specify the type and model of connection 
systems which the Coast Guard has determined are suitable for operation with the barge as 
an ATB.   

10. Draft NVIC 2-81, Change 2 allows conventional tugs or tugs with other types of 
connection systems to operate with the barge when the specially designed connection 
system is not in use. 

11. On recommendation of technical experts on the Subcommittee, the following sentence 
was added to the section on longitudinal strength: “The analysis should include a clear 
indication of the percentage increase in bending moment anticipated by the weight of the 
tug acting on the barge at sea.”  Some members of the Subcommittee objected to this 
additional language on the basis that it was a technical change and beyond the scope of 
our tasking.  Others argued that the language in NVIC 2-81, Change 1, was outdated and 
the change was necessary.  Ultimately the Subcommittee decided to retain the new 
language in draft NVIC 2-81, Change 2, and alert the Coast Guard to the change in this 
report. 

12. Enclosure (3) to draft NVIC 2-81, Change 2 discusses the available connection systems at 
length.  During discussions for this report a technical issue arose regarding Articouple 
“Triofix” systems, which have three couplers, one on each side like a conventional 
coupler system, and an additional coupler on the bow to lock the tug against movement.  
The Triofix system reduces articulation, reducing fuel consumption, but are classified as 



ATBs since the tug can operate independently of the barge.  The author of Enclosure (3), 
a naval architect with ATB design experience, suggested the following wording be added 
to draft NVIC 2-81, Change 2: 
 
“ATB’s capable of either rigid or Single-Degree of Freedom (SDOF) operation, shall be 
provided with complete means to allow SDOF operation, in whatever sea state the unit is 
designed to operate in rigidly, and not merely loosen one connection point to allow some 
small degree of freedom to meet the rules.  Additional connection system apparatus shall 
be installed to allow clearance for allowing relative pitch, and the system installed shall 
develop the full strength of the connection system in Articulated operation with only the 
articulating apparatus engaged.  

The barges of ATB’s capable of fully rigid operation, shall meet a structural requirement 
for the barge wherein the full weight of the tug is transferred as a fixed weight to the stern 
of the barge, and the structure of such an ATB shall be structurally analyzed in this 
manner, and meet all regulatory requirements for hull girder strength and local strength of 
both the tug and the barge.” 

An e-mail discussion among a few Subcommittee members followed, with the consensus 
that this issue should be addressed in MSM Vol. II, not the draft NVIC 2-81, Change 2.  
A recommendation to that effect is included under Task 3. 
 
 

 
  



Summary of Recommendations 

Task 1 - Review proposed interim ATB policy developed by the Coast Guard-AWO Working 
Group on ATB Operations and Manning once completed. 

 
1. Recommend that the requirements for conditional occupancy be applied only on waters 

of the Great Lakes that are not designated as Protected Waters by the COTP. 
 

2. Recommend that the full list of Protected Waters on the Great Lakes be posted to the 
Homeport page of each COTP zone on the Great Lakes. 

 
Task 2 - Review proposed recommendations developed by the Coast Guard-AWO Working 

Group on ATB Operations and Manning to revise NVIC 2-81, Change 1, once 
completed. 

 
Recommend the Coast Guard adopt all six recommendations of the WG: 

 
1. Replace the term “Dual Mode ITB” with “Articulated Tug Barge” (ATB) in all existing 

and future CG policy, regulations and guidance.  The Subcommittee believes the 
regulations can be changed using the technical review process. 

2. Place the procedures for review, certification and inspection of ATBs in MSM Vol. II. 
3. Revise the Load Line Policy Notes to define “conditionally occupied” and the conditions 

for a 25% freeboard reduction. 
4. Amend MSM Vol. II and MSM Vol. III to include guidance on conditionally occupied 

ATBs. 
5. Review and approval of ATB plans should include consideration of whether the barge 

will be conditionally occupied, especially the arrangements for safe access. 
6. Require a description of the systems to be installed on an unmanned ATB barge as part of 

the Application for Inspection. 

 
 

Task 3 - Make written recommendations regarding the interim policy, NVIC 2-81, Change 1, 
and provide any other additional guidance as appropriate. 

 
1. Recommend the Coast Guard revise NVIC 2-81, Change 1, to reflect the 

recommendations of the WG.  The Subcommittee’s proposed NVIC 2-81, Change 2, is 
attached as Enclosure (8).  

2. Recommend the Coast Guard include language in MSM Vol. II that addresses design 
requirements for ATB connection systems that are fully rigid, but capable of operating 
with Single-Degree of Freedom (example: the Articouple Triofix System). 

 

 



TOWING SAFETY ADVISORY COMMITTEE (TSAC) 
TASK STATEMENT   

 
TASK #15-02 

 
I. TASK TITLE: 
 

Recommendations Regarding New and Updated Policy for Articulated Tug and Barge (ATB) 
Combinations Currently Contained in NVIC 2-81, Change 1. 

 
II. BACKGROUND: 
 

Articulated Tug Barge (ATB) combinations, defined as Dual Mode Integrated Tug Barge 
combinations in NVIC 2-81, Change 1, have advanced in size and complexity since 1981 when 
NVIC 2-81 was promulgated.  Regionalized applications of NVIC 2-81 have contributed to various 
interpretations of required manning for ATBs that have impacted industry in an arbitrary manner. 
Updated national policy is necessary to help prevent the manning authorities from impacting 
industry in an arbitrary manner and to assure the Coast Guard’s and the industry’s shared goals of 
ATB crewmember safety as well as the safety of property and the protection of the marine 
environment.  

The Coast Guard has partnered with the American Waterways Operators (AWO) to organize the 
Coast Guard-AWO Working Group on ATB Operations and Manning, which is made up of Coast 
Guard personnel, AWO members, and other industry representatives, to review current ATB 
operating practices and relevant regulatory policy and make recommendations to better align the 
two.  The Coast Guard seeks the advice of TSAC to determine whether the recommendations 
developed by the Working Group are appropriate and sufficient to ensure the continued safety of 
ATBs, their crewmembers, and their cargoes.  The Coast Guard also requests that TSAC offer any 
other suggestions for the management of risk or the improvement of policy not included in the 
Working Group’s reports. 

III. DISCUSSION: 
 

The Coast Guard’s existing guidance on ATBs resides almost solely in one document, NVIC 2-81, 
Change 1.  NVIC 2-81 predominately promulgated policy specific to integrated tug and barge (ITB) 
combinations, a technology that was born in the 1950s.  Because of several factors, ITBs soon fell 
out of favor with the industry, and advances in technology and customer demands for safer, more 
efficient modes of transport of their product focused the industry on designing and using ATBs.  
There are few, if any, ITBs in service in the U.S. today. 

Currently, NVIC 2-81, Change 1, is vague in how it addresses when the ATB can be considered as a 
“system” comprised of two separate vessels (dual-mode configuration) that operate as a single unit.  
This vagueness, when coupled with today’s ATB operations (e.g., some systems onboard ATB 
barges cannot be operated by crewmembers when the ATB barge is under tow, as opposed to in the 
notch) has been a recent cause for concern during inspections. 

IV. APPLICATION: 
 

It is anticipated that this new guidance will be developed and promulgated in two phases.   
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The first phase will implement policy through a CG-CVC policy letter regarding “conditional 
occupancy” of the ATB barge while underway and those items required to be carried on the barge if 
it is to be conditionally occupied, along with operational procedures that must be considered.   
 
Once the draft interim guidance has been developed and promulgated, phase two will incorporate 
this new policy, along with other recommended amendments and additions, into NVIC 2-81, 
Change 1, and the Marine Safety Manual, Volume III, as appropriate. The revised NVIC and MSM 
will be published in the Federal Register for public comment before being promulgated. 

 
V. TASKING: 
 

1. Review proposed interim ATB policy developed by the Coast Guard-AWO Working Group on 
ATB Operations and Manning once completed.   

2. Review proposed recommendations developed by the Coast Guard-AWO Working Group on 
ATB Operations and Manning to revise NVIC 2-81, Change 1, once completed.  

3. Make written recommendations regarding the interim policy, NVIC 2-81, Change 1, and 
provide any other additional guidance as appropriate. 

 
VI. DUE DATE: 

 Provide all recommendations to the Coast Guard no later than September 15, 2016. 
 
VII. COAST GUARD TECHNICAL REPRESENTATIVE: 
 

 Mr. Scott Kuhaneck (CG-CVC-1); (202)-372-1221; email: Thomas.S.Kuhaneck@uscg.mil or Mr. 
Patrick Lee (CG-CVC-1); (202)-372-1135; email: Patrick.J.Lee@uscg.mil  

 
VIII. TSAC REPRESENTATIVE: 
 
 Mr. William J. Abernathy; (202)-372-1363; email: William.J.Abernathy@uscg.mil  
 
IX.    ENCLOSURES: 
 

1) NVIC 2-81, Change 1 Coast Guard Inspection Guidance Regarding Integrated Tug Barge 
Combinations 

2) Interim ATB Policy developed by the CG/AWO Working Group on ATB Ops/Manning (TBD) 
3) Recommendations of the Coast Guard-AWO Working Group on ATB Ops/Manning to revise 

NVIC 2-81, Change 1 (TBD) 

mailto:Thomas.S.Kuhaneck@uscg.mil
mailto:Patrick.J.Lee@uscg.mil
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1. Executive Summary 
 
Articulated tug-barge units, or ATBs1, have become a vessel design option of choice for the safe 
and efficient transportation of both liquid and dry cargoes in the coastwise and ocean trade. 
Although they have proliferated and increased in size and sophistication over the past 30 years, 
the Coast Guard’s primary guidance on ATB design, operation and manning is provided by a 
Navigation and Vessel Inspection Circular (NVIC 2-81, Change 1) that is over thirty years old. 
 
The Coast Guard initiated a review of its regulations and guidance regarding ATBs as a result of 
concerns about the currency of its policies and their adequacy to address crewmember safety. 
The Coast Guard-AWO Working Group on ATB Operations and Manning was formed to 
support the agency’s review of its ATB policy with the mutual goal of ensuring that ATBs can 
continue to operate safely and efficiently, with utmost care for the protection of life, property, 
and the environment. The Working Group was charged with assessing the risks of ATB 
operations and analyzing the gaps between existing Coast Guard regulations and policy and 
current ATB operations. The Working Group was then directed to make recommendations to 
ensure that the gaps and risks it identified are addressed through revisions to policy or regulation, 
as appropriate, and through the utilization and effective implementation of safety management 
systems. 
 
A focus of the Working Group was the widespread industry practice of placing ATB 
crewmembers on board the barge for limited periods of time. Due to the design of ATBs, 
Masters are able to authorize crewmembers to transfer between the tugboat and the 
accompanying barge while the ATB is underway in order to inspect and monitor equipment and 
cargo, conduct maintenance and perform rounds. However, these activities are discrete and 
discretionary, and can be delayed or deferred without risk to the equipment or the cargo if it is 
unsafe for a crewmember to transfer between the vessels. Furthermore, it is never necessary for 
there to be a continuous watchstander on board the ATB barge when it is operating outside the 
boundary line. 
 
Because ATB barges are typically certificated as unmanned, the Working Group assisted in the 
development of a new Coast Guard policy letter, CG-CVC Policy Letter 16-04, to provide 
OCMIs and ATB operators with guidance on the circumstances under which personnel may 
conditionally occupy an unmanned ATB barge operating beyond the boundary line to perform 
discretionary, non-navigational tasks. The policy letter directs OCMIs, if the outlined criteria are 
met, to endorse the barge’s COI with a Conditionally Occupied Barge Endorsement specifying 
the number and required qualifications of crewmembers who are permitted to conditionally 
occupy the barge. 
 
The Working Group further recommends the following changes to existing Coast Guard 
regulations and policy, which are discussed in greater detail in Section 5: 
 

• The Working Group recommends that the term “Dual Mode ITB” be replaced with the 
term “ATB” in all existing and future Coast Guard policy and guidance. 

                                                
1 For the purposes of this report, the term “ATB” is synonymous with the term “Dual Mode ITB” as defined in 
NVIC 2-81, Change 1. 
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• The Working Group recommends that review, certification and inspection procedures and 

design guidance for ATB tugboats should be removed from NVIC 2-81, Change 1, and 
incorporated into Subchapter M implementation guidance. 

 
o If this change cannot be effected expeditiously, the Working Group recommends 

that a Change 2 to NVIC 2-81 be promulgated to clearly distinguish and delineate 
guidance for ATBs from guidance for Pushing Mode ITBs and to ensure that 
ATB guidance is aligned with 46 CFR Subchapter M. 

 
• The Working Group recommends that the Load Line Policy Notes be amended to 

include, from CG-CVC Policy Letter 16-04, a definition of conditionally occupied 
unmanned barges and the conditions under which they may qualify for a 25 percent 
freeboard reduction. 

 
• The Working Group recommends that the Marine Safety Manual, Vol. II, be amended to 

add guidance for OCMIs issuing conditional occupancy endorsements to barges, and that 
the sample Conditionally Occupied Barge Endorsements found in Section 9, 
Endorsements, of CG-CVC Policy Letter 16-04 be added to the MSM, Vol. III, Annex. 
The Working Group also recommends that MSM, Vol. III’s manning guidance for ATB 
tugs be clarified. 

 
• The Working Group recommends that the review and approval of ATB vessel plans by 

the Coast Guard Marine Safety Center, registered professional engineer or authorized 
classification society should include consideration of whether the barge may be 
conditionally occupied and the means of egress between the tug and the barge, in 
coordination with the cognizant OCMI, the vessel operator and the third-party 
organization, if applicable. 

 
• The Working Group recommends that a description of the systems to be installed on an 

unmanned ATB barge should be a required element of its application for inspection, to 
assist OCMIs in understanding the basis for a Conditionally Occupied Barge 
Endorsement on the barge’s COI; for the allowance of “other required crew,” as 
necessary, on the accompanying tug’s COI as specified by the tug’s safety management 
system, if applicable, and in accordance with the service the tug is engaged in; and for 
identifying the necessary qualifications of those crew. 

 
2. Process 

 
At the request of the Coast Guard, AWO hosted a discussion on ATB operations and policy on 
November 20, 2014, to review existing agency policy and guidance regarding ATB operations 
and to establish a framework for further consideration of concerns regarding ATB operations. 
The Coast Guard-AWO Working Group on ATB Operations and Manning was then established 
by the Coast Guard-AWO Safety Partnership on May 18, 2015. The Working Group conducted 
its preliminary risk assessment and gap analysis at its first meeting on June 9, 2015.  
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The Coast Guard subsequently drafted a new policy letter describing the circumstances under 
which personnel may conditionally occupy an unmanned ATB barge to provide interim guidance 
to OCMIs and ATB operators while further changes to policy and regulation are contemplated. 
At its second meeting on December 8-9, 2015, the Working Group reviewed and provided its 
input on the draft policy letter. CG-CVC Policy Letter 16-04 was published on July 26, 2016, 
and became effective on August 26, 2016. The Working Group met for a final time on November 
15-16, 2016, to make recommendations for revisions to other policy and regulations on ATB 
design, operations and manning, including revisions to NVIC 2-81, Change 1, the Marine Safety 
Manual, Vol. III, and the Load Line Policy Notes. 
 

3. Current ATB Fleet and Operational Picture 
 
ATBs are comprised of a barge and a tug positioned in a notch in the stern of the barge, enabling 
the tug to propel and maneuver the barge. They incorporate a tug-barge connection system that 
allows the two vessels to move relative to each other while underway in the vessel motion known 
as pitch, while not allowing the vessels to move relative to each other in other vessel motions 
such as heave and roll. The connection system also allows the draft of the tug and the barge to 
change relative to each other. 
 
ATBs have become the preferred vessel combination for both operators and customers in many 
operating environments, not only for the carriage of hydrocarbons, but for all cargoes that are 
carried in coastwise trade. ATBs represent a significant advancement in industry efficiency, 
combining the economics of high-capacity, low-cost barge transportation with the speed, sea-
keeping and weather-reliability of a ship. ATBs also represent a significant advancement in 
industry safety, with a long history of safe operations. 
 
The U.S.-flag ATB fleet currently numbers 1652, with approximately 85 percent of associated 
barges classified as tank barges and the remaining 15 percent classified as bulk cargo or ro-ro 
barges. While most U.S.-flag ATBs operate domestically, many also engage in international 
trade. ATBs operate on the Atlantic, Pacific and Gulf coasts and the Great Lakes, transporting a 
wide variety of liquid cargoes including crude oil, refined petroleum products (including fuel and 
asphalt) and chemicals, as well as dry cargoes including cement, coal, limestone, taconite, salt 
and sand. This proven design has also led to the recent construction of ATB hopper dredges and 
the class functional approval and Coast Guard design basis approval of ATB LNG bunker 
barges. 
 
As the ATB as a design option has increased in popularity and prevalence, the vessels have 
grown larger, the tug-barge connection systems that they utilize have become more sophisticated, 
and the number and complexity of other equipment and systems installed on board the barges has 
increased as a result of regulatory and customer requirements.3 
 
Depending on cargoes carried, applicable regulations, and customer stipulations, ATB tank 
barges may be equipped with thermal fluid heater systems, crude oil washing (COW) systems, 

                                                
2 See Appendix 1 for a list of existing ATBs as of February 24, 2017. 
3 See Appendix 2 for photographic examples of ATBs, ATB coupling systems, and ATB barge equipment and 
systems. 
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and/or inert gas systems (IGS). Other types of ATB barges may be configured with self-
unloading and hopper systems. Furthermore, many ATBs will soon be outfitted with ballast 
water management systems (BWMS). Many of these systems, including BWMS and COW 
systems, are operated primarily in port, during ballasting and de-ballasting or cargo loading and 
unloading activities, and do not need to be operated when the ATB is underway.  
 
While ATB crewmembers routinely transition from the tug to the barge while the ATB is 
underway to ensure equipment and systems are properly maintained, to monitor cargo and ballast 
levels, and to perform periodic rounds on the deck of the barge, these activities are all discrete 
and discretionary. The safe operation of the equipment and systems, as well as the safety of the 
ATB and its cargo, is not affected by a delay in the performance of these tasks in the event that it 
is unsafe for crewmembers to go aboard the barge.  
 
It is at all times within the authority of the Master to determine whether it is safe for 
crewmembers to transition from the tug to the barge. Any regulations that require activities to be 
conducted onboard the ATB barge while the ATB is underway, whether inside or outside the 
boundary line, include exemptions allowing the Master to defer the activity if he or she deems it 
to be unsafe. There is no situation in which a continuous watchstander is needed on an ATB 
barge while it is underway outside the boundary line. 
 

4. Risk Assessment and Identification of Control Measures 
 
As required by its charter, the Working Group conducted a risk assessment of ATB operations to 
identify issues for further consideration by the Working Group. In its wide-ranging discussion, 
which was not limited to the issue of crewmembers transiting to and working on board ATB 
barges, the Working Group identified the following potential hazards to personnel, vessels and 
cargo. It is important to note two things: first, that many of the hazards it identified are not 
unique to ATB operations; and second, that many of these risks are actively mitigated by existing 
Coast Guard policies and/or by control measures put in place by ATB operators, as discussed in 
more detail below. 
 

• Risk of fall over water during crewmember transfers between the tug and the barge 
 

• Risk of slips, trips and falls on or from the deck of the barge (not unique to ATB 
operations) 

 
• Risk of fire on the barge when crewmembers are working on board the barge 

 
• Risk of failure of equipment used by crewmembers to communicate between the barge 

and the tug 
 

• Risk of inability to transfer between the tug and the barge in the event of an emergency 
on either vessel, including injury to a crewmember on board the barge 
 

• Risk of inability to utilize lifesaving equipment to evacuate the barge in the event of an 
emergency 
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• Failure of tug-barge connection system 

 
• Risk of cargo loss (not unique to ATB operations) 

 
The Working Group also discussed the potential for failure of equipment on board the barge and 
failure of systems used to remotely monitor equipment on board the barge, but agreed that 
because delays or interruptions in the operation of equipment installed on board the barge do not 
affect the safety of the ATB, its cargo or its personnel, such failure does not present material risk. 
 
Control Measures 
 
ATB operators have put in place a variety of measures to address these risks, including policies 
and procedures included in and implemented as part of a vessel safety management system; 
crewmember training; and a variety of engineering controls based on the individual design 
characteristics of the ATB. These include, but are not limited to, gangways between the tug and 
the barge, elevated catwalks over piping and other equipment on the deck of the barge, barge 
handrails, and installed equipment including lifesaving and firefighting equipment. Many of 
these safety management system policies and procedures, and engineering controls have been 
implemented based on best practices and are not required by regulation. 
 
The Working Group believes that the optimal mechanism to address many of the risks it has 
identified is a safety management system. Through the utilization and implementation of a safety 
management system, ATB operators can assess and identify measures to mitigate the specific 
hazards presented by the vessel combination, its cargo, its route and its other unique operating 
characteristics. Below are policies and procedures identified by the Working Group that it 
recommends to be included in ATB operators’ safety management systems to address the 
identified risks. 
 

• Affirmation of the authority of the Master/Person in Charge (PIC) to ensure crew 
and vessel safety 
 

• Validation of the stop-work responsibility of each vessel crewmember 
 

• Enumeration of the types of equipment installed on board the barge; how it is 
maintained and monitored; when, where and how it is operated; who may operate it 
and what their qualifications are 
 

• Vessel-specific guidelines for the circumstances under which the Master can 
authorize crewmembers to board the barge 
These circumstances should include environmental factors, including the sea state and 
weather forecast; the necessity of the operation; the duration of the evolution; and the use 
of safety equipment. The Working Group also agreed that ATB operators should 
implement a risk assessment or job safety analysis to identify and implement control 
measures for crewmember transfers between the tug and the barge. 
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• Enumeration of the safety equipment, including lifesaving and firefighting 
equipment, required to be carried on board the barge 
The determination of required safety equipment and qualifications of crewmembers 
designated to operate it should be vessel-specific and made in consideration of the 
vessel’s design, manning, route, cargo, etc. 
  

• Emergency response and evacuation procedures, including crewmember training 
 

• Procedures for maintaining, monitoring and disconnecting the tug-barge coupling 
system and for emergency towing 

 
• Identification of means of egress between the tug and the barge and vessel-specific 

procedures for crewmember access and safety equipment 
 
The Working Group considered the means of egress between the tug and the barge, and various 
access arrangements that are utilized by ATB operators or in other segments of the international 
maritime industry. The Working Group found that, for existing ATBs, the diverse structural 
characteristics of each vessel combination makes retrofitting the vessels to modify the access 
arrangement extremely impracticable. The Working Group agreed that the best way to address 
hazards to crewmembers transiting between the tug and the barge is not for the Coast Guard to 
prescribe a specific access arrangement, but for operators to assess the risks of each ATB’s 
unique access arrangement and to identify and implement risk mitigation measures.4 
 

5. Gap Analysis and Policy Recommendations 
 
As required by its charter, the Working Group conducted a gap analysis to identify disconnects 
between existing Coast Guard regulations and policies and current ATB design and operations.  
 
CG-CVC Policy Letter 16-04 was based in large part on the preliminary risk assessment and gap 
analysis of the Working Group, as captured in its April 8, 2016 interim report. Its 
characterization of current ATB operations and establishment of criteria for unmanned ATB 
barges to be conditionally occupied has closed many gaps and provided a firm foundation from 
which OCMIs and ATB operators can work together to ensure the continued safety of ATB 
crewmembers. The Working Group agrees that if an ATB does not meet the criteria outlined in 
Section 7, Policy, of CG-CVC Policy Letter 16-04, and personnel are placed on board the barge, 
it should be considered as manned.  
 
The Working Group reviewed and recommended further changes to Coast Guard guidance as 
described below in order to ensure a comprehensive and consistent update to the agency’s ATB 
policy. 
 
  

                                                
4 See Appendix 3 for photographic examples of ATB access arrangements and personnel protection measures. 
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NVIC 2-81, Change 1 
 
The Working Group is in strong agreement that the term Dual Mode ITB as defined in NVIC 2-
81, Change 1, is outdated and can be misleading. The Working Group recommends that the 
term Dual Mode ITB be replaced with the term ATB in all existing and future Coast Guard 
regulations, policy and guidance. 
 
On June 20, 2016, the Coast Guard published a final rule to establish a towing vessel inspection 
regime at 46 CFR Subchapter M. As the Working Group reviewed NVIC 2-81, Change 1, it was 
observed that with towing vessels now subject to inspection, many of the review, certification 
and inspection procedures it prescribes will become redundant.  
 
Enclosure 1, at 4.c., states, “Dual mode [ATB] units will be reviewed as separate vessels. The 
tug will be inspected only if it requires inspection under applicable statutes. […] Similarly, the 
barge will be inspected only if it requires inspection under applicable statutes. Review of an 
inspected barge, however, will encompass the specially designed connection system, including 
those system components on the tug” (emphasis in the original). Until the publication of 
Subchapter M, the barge in an ATB combination was much more likely to require inspection 
than the tug.5 Now that the tug will, in all cases, be inspected, it is no longer necessary or 
practical for the connection system components on the tug to be encompassed in the review of 
the barge – principally because all of the critical components of the connection system are 
located on the tug. 
 
As a result, the Working Group recommends that review, certification and inspection 
procedures and design guidance for ATB (again, a term synonymous with Dual Mode ITB) 
tugboats should be removed from NVIC 2-81, Change 1, and incorporated into Subchapter 
M implementation guidance. Once this change is effected, NVIC 2-81 will apply only to 
Pushing Mode ITBs. If this change cannot be effected expeditiously, the Working Group 
recommends that a Change 2 to NVIC 2-81 be promulgated to clearly distinguish and delineate 
guidance for ATBs from guidance for Pushing Mode ITBs and to ensure that ATB guidance is 
aligned with Subchapter M. 
 
Load Line Policy Notes 
 
The Working Group agrees that issuing Conditionally Occupied Barge Endorsements to 
unmanned ATB barges allows those barges to continue to qualify for a 25 percent freeboard 
reduction under Section 11.f.13(a) of the Load Line Policy Notes. However, the Working 
Group recommends that the Load Line Policy Notes be amended to include a definition of 
conditionally occupied unmanned barges and the circumstances under which they may 
qualify for the reduced freeboard so that this is widely understood and consistently 
applied. This definition can be found in Section 2, Application, of CG-CVC Policy Letter 16-04, 
and the criteria that must be met can be found in Section 7, Policy. 
 

                                                
5 The Working Group recognizes that, for some ATBs, the tugboat is subject to inspection under Subchapter M but 
the accompanying barge is uninspected. The Working Group agrees that, if the criteria outlined in CG-CVC Policy 
Letter 16-04 are met, crewmembers of such ATBs should be permitted to conditionally occupy the barge. 



- 9 - 

 

Marine Safety Manual, Volumes II and III 
 

The Working Group recommends that MSM, Vol. II, Section A, Chapter 3.H.2.i. be 
amended to add guidance for OCMIs issuing conditional occupancy endorsements to 
barges in addition to (but distinct from) existing guidance on permissive crewing. The 
Working Group also recommends that the sample Conditionally Occupied Barge 
Endorsements found in Section 9, Endorsements, of CG-CVC Policy Letter 16-04 be added 
to the section of the MSM, Vol. III, Annex that includes common COI/SMD sample 
endorsements. 
 
The Working Group agrees that manning guidance for ATB tugs are more appropriately 
located in MSM, Vol. III, as opposed to Enclosure (1) to NVIC 2-81, Change 1. The July 
2016 draft revisions to the MSM, Vol. III, should be further clarified to distinguish Pushing 
Mode ITBs from ATBs in Paragraph B2.G and to clarify that under Subchapter M, Paragraph 
B2.W is applicable to ATB tugs (unless it is a seagoing motor vessel >300 GRT). 

 
Plan Review 

 
The consensus of the Working Group is that the review and approval of ATB vessel plans 
by the Coast Guard Marine Safety Center, registered professional engineer, or authorized 
classification society should include consideration of whether the barge may be 
conditionally occupied and the means of egress between the tug and the barge, in 
coordination with the cognizant OCMI, the vessel operator and the third-party 
organization, if applicable. 
 
Application for Inspection 
 
The Working Group recommends that a description of the systems to be installed on an 
unmanned ATB barge should be a required element of its application for inspection, to 
assist OCMIs in understanding the basis for a Conditionally Occupied Barge Endorsement 
on the barge’s COI; for the allowance of “other required crew,” as necessary, on the 
accompanying tug’s COI as specified by the tug’s safety management system, if applicable, 
and in accordance with the service the tug is engaged in; and for identifying the necessary 
qualifications of those crew. 

 
Other Regulatory and Policy Considerations 
 
The Working Group agreed that the recommended revisions to Coast Guard policy should be 
executed in such a way as to minimize gaps or conflicts, particularly in instances where one 
policy document refers to another (i.e.: CG-CVC Policy Letter 16-04 and NVIC 2-81, Change 1). 
 
The Working Group also identified 46 CFR Subchapter W, Lifesaving Appliances and 
Arrangements, and NVIC 03-05, which provides guidance on the implementation of the IBC 
Code, as Coast Guard policies that merit review and may require revision to eliminate potential 
inconsistencies in the treatment of manned and unmanned barges. The Working Group also 
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discussed the need to ascertain the impact of any changes to Coast Guard regulations and policy 
on classification society requirements. 
 
The following is a list of Coast Guard regulations, policy and guidance, some of which are 
addressed above, that may also warrant further review and clarification: 
 

• CG-5P message, R202300Z JAN 15, ARTICULATED TUG-BARGE (ATB) 
OPERATIONS 
 

• 46 USC §8101 – Complement of Inspected Vessels 
 

• 46 USC §8703 – Tankermen on Tank Vessels 
 

• Preamble, Final Rule on Sea Going Barges,78 FR 53285, September 30, 2013 
 

• 46 CFR Chapter I, Subchapter D – Tanks Vessels 
 

• 46 CFR §10.107 – Definitions in Subchapter B. 
 

• 46 CFR §11.211 – Creditable service and equivalents for national and STCW officer 
endorsements. 

 
• 46 CFR §13.121 – Courses for tankerman endorsements. 

 
• 46 CFR §13.127(c) – Service: General. 

 
• 46 CFR §15.501 – Certificate of inspection. 

 
• 46 CFR §31.15-1 – Officers and crews – TB/ALL. 

 
• 46 CFR §31.15-5 – Tank barges – B/ALL. 

 
• 46 CFR §32.02-10 – Rails – TB/ALL. 

 
• 46 CFR §32.53-5 – Operation – T/ALL. (as applicable to tank vessels with IGS) 

 
• 46 CFR §35.01-15 – Carriage of persons other than crew – TB/ALL. 

 
• 46 CFR Chapter I, Subchapter W – Lifesaving Appliances and Arrangements 

 
• Maritime Labour Convention, 2006 (as applicable to any requirements for manning on a 

barge that may call upon a signatory country) 
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Tug Name Barge Operated By Coupling System Type of Barge 
Ken Boothe Sr. SeaJon Enterprise American Steamship Company bulk cargo 
Karen Andrie Endeavour Andrie Inc. JAK tank barge 
Samuel de Champlain Innovation Andrie Inc. Bludworth bulk cargo 
GL Ostrander Integrity Andrie Inc. Bludworth bulk cargo 
Spartan Spartan II Andrie Inc. Bludworth tank barge 
Danielle M. Bouchard No. 245 Bouchard Transportation Co., Inc. Intercon tank barge 
Brendan J. Bouchard B-215 Bouchard Transportation Co., Inc. Intercon tank barge 
Buster Bouchard B-155 Bouchard Transportation Co., Inc. Intercon tank barge 
Marion C. Bouchard B-165 Bouchard Transportation Co., Inc. Intercon tank barge 
Capt. Fred Bouchard B-275 Bouchard Transportation Co., Inc. Intercon tank barge 
Jane A. Bouchard B-225 Bouchard Transportation Co., Inc. Intercon tank barge 
Morton S. Bouchard IV B-242 Bouchard Transportation Co., Inc. Intercon tank barge 
Linda Lee Bouchard B-205 Bouchard Transportation Co., Inc. Intercon tank barge 
Bouchard Girls B-195 Bouchard Transportation Co., Inc. Intercon tank barge 
Rhea I. Bouchard B-280 Bouchard Transportation Co., Inc. Intercon tank barge 
Robert J. Bouchard B-185 Bouchard Transportation Co., Inc. Intercon tank barge 
J. George Betz B-235 Bouchard Transportation Co., Inc. Intercon tank barge 
Ellen S. Bouchard B-282 Bouchard Transportation Co., Inc. Intercon tank barge 
Barbara E. Bouchard B-240 Bouchard Transportation Co., Inc. Intercon tank barge 
Ralph E. Bouchard B-230 Bouchard Transportation Co., Inc. Intercon tank barge 
Evening Star B-250 Bouchard Transportation Co., Inc. Intercon tank barge 
Denise A. Bouchard Bouchard Transportation Co., Inc. Intercon tank barge 
Kim M. Bouchard B-270 Bouchard Transportation Co., Inc. Intercon tank barge 
Donna J. Bouchard B-272 Bouchard Transportation Co., Inc. Intercon tank barge 
Morton S. Bouchard, Jr. Bouchard Transportation Co., Inc. Intercon tank barge 
Frederick E. Bouchard Bouchard Transportation Co., Inc. Intercon tank barge 
Sam B Brice, Inc. Anticouple deck barge 
Sea Reliance 550-1 Crowley Maritime Corporation Intercon tank barge 
Ocean Reliance 550-2 Crowley Maritime Corporation Intercon tank barge 
Sound Reliance 550-3 Crowley Maritime Corporation Intercon tank barge 
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Tug Name Barge Operated By Coupling System Type of Barge 
Coastal Reliance 550-4 Crowley Maritime Corporation Intercon tank barge 
Pacific Reliance 650-1 Crowley Maritime Corporation Intercon tank barge 
Gulf Reliance 650-2 Crowley Maritime Corporation Intercon tank barge 
Resolve 650-3 Crowley Maritime Corporation Intercon tank barge 
Commitment 650-4 Crowley Maritime Corporation Intercon tank barge 
Courage 650-5 Crowley Maritime Corporation Intercon tank barge 
Integrity 650-6 Crowley Maritime Corporation Intercon tank barge 
Pride 650-7 Crowley Maritime Corporation Intercon tank barge 
Achievement 650-8 Crowley Maritime Corporation Intercon tank barge 
Innovation 650-9 Crowley Maritime Corporation Intercon tank barge 
Vision 650-10 Crowley Maritime Corporation Intercon tank barge 
Legacy 750-1 Crowley Maritime Corporation Intercon tank barge 
Legend 750-2 Crowley Maritime Corporation Intercon tank barge 
Liberty 750-3 Crowley Maritime Corporation Intercon tank barge 
Baltimore EMI 1850 Express Marine, Inc. JAK bulk cargo 
Freedom EMI 2400 Express Marine, Inc. JAK bulk cargo 
Strong American Foss Maritime Company Artubar ro-ro barge 
Thunder Lightning Foss Maritime Company Bludworth ro-ro barge 
Douglas B. Mackie Ellis Island Great Lakes Dredge & Dock Co., LLC Articouple dredge barge* 
Dale R. Lindsay Petro Mariner Harley Marine Articouple tank barge 
Emery Zidell Dr. Robert Beall Harley Marine Articouple tank barge 
Jake Shearer Fight Fanconi Anemia Harley Marine Articouple tank barge 
Barry Silverton Fight ALS Harley Marine Articouple tank barge 
Gulf Venture Gulf Carrier Harley Marine Intercon tank barge 
Bill Gobel OneDream Harley Marine Articouple tank barge* 
Min Zidell Zidell 277 Harley Marine Articouple tank barge* 
Dorothy Ann Pathfinder Interlake Steamship Company Bark River bulk cargo 
Island Monarch Island Trader Island Tug & Barge Ltd. Intercon tank barge 
Adriatic Sea DBL 77 Kirby Offshore Marine JAK tank barge 
Beaufort Sea DBL 76 Kirby Offshore Marine JAK tank barge 
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Tug Name Barge Operated By Coupling System Type of Barge 
Java Sea DBL 78 Kirby Offshore Marine JAK tank barge 
Greenland Sea DBL 82 Kirby Offshore Marine JAK tank barge 
Tasman Sea DBL 103 Kirby Offshore Marine JAK tank barge 
Pacific Wolf DBL 55 Kirby Offshore Marine JAK tank barge 
Rebel DBL 102 Kirby Offshore Marine JAK tank barge 
 DBL 105 Kirby Offshore Marine JAK tank barge 
McKinley Sea DBL 101 Kirby Offshore Marine JAK tank barge 
Norwegian Sea DBL 81 Kirby Offshore Marine JAK tank barge 
Lincoln Sea DBL 140 Kirby Offshore Marine Intercon tank barge 
Bering Sea DBL 22, DBL 24,  

DBL 26, DBL 29 
Kirby Offshore Marine JAK tank barge 

Davis Sea DBL 27 Kirby Inland Marine JAK tank barge 
Labrador Sea DBL 22, DBL 24,  

DBL 26, DBL 29 
Kirby Offshore Marine JAK tank barge 

Tarpon DBL 104 Kirby Offshore Marine JAK tank barge 
Viking DBL 134 Kirby Offshore Marine JAK tank barge 
Bismarck Sea DBL 106 Kirby Offshore Marine JAK tank barge 
 DBL 54 Kirby Offshore Marine JAK tank barge 
Dublin Sea DBL 185 Kirby Offshore Marine Intercon tank barge 
Sea Eagle TMI 17 Kirby Offshore Marine Bludworth tank barge 
Sea Raven ATC 23 Kirby Offshore Marine Bludworth tank barge 
Sea Hawk ATC 21 Kirby Offshore Marine Bludworth tank barge 
Osprey ATC 25 Kirby Offshore Marine Intercon tank barge 
Amberjack Biscayne Kirby Offshore Marine Bludworth tank barge 
Eliza Atlantic Kirby Offshore Marine Intercon tank barge 
Lucia Caribbean Kirby Offshore Marine Intercon tank barge 
Teresa Acadia Kirby Offshore Marine Intercon tank barge 
Julie Yucatan Kirby Offshore Marine Intercon tank barge 
Valiant Everglades Kirby Offshore Marine Bludworth tank barge 
Capt. Hagen Key West Kirby Offshore Marine Intercon tank barge 
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Tug Name Barge Operated By Coupling System Type of Barge 
Skipjack Penn 91 Kirby Offshore Marine JAK tank barge 
Coho Penn 92 Kirby Offshore Marine JAK tank barge 
Yellowfin Penn 110 Kirby Offshore Marine JAK tank barge 
Bluefin Penn 80 Kirby Offshore Marine JAK tank barge 
Mako Penn 81 Kirby Offshore Marine JAK tank barge 
Nancy Peterkin KIRBY 185-01 Kirby Offshore Marine Intercon tank barge 
Tina Pyne KIRBY 185-02 Kirby Offshore Marine Intercon tank barge 
Heath Wood KIRBY 155-01 Kirby Offshore Marine Intercon tank barge 
Paul McLernan KIRBY 155-02 Kirby Offshore Marine Intercon tank barge 
Jason E. Duttinger Winna Wilson Kirby Ocean Transport Intercon bulk cargo 
Capt. Donald Lowe Sr. Margo Dale Kirby Ocean Transport Intercon bulk cargo 
Orion Poseidon Martin Midstream Partners Bludworth tank barge 
Martin Explorer Margaret Sue Martin Midstream Partners Bludworth tank barge 
Texan Ponciana Martin Midstream Partners Bludworth tank barge 
LaForce M6000 Martin Midstream Partners Bludworth tank barge 
Paul T. Moran Massachusetts Moran Towing Corporation Bludworth tank barge 
Barney Turecamo Georgia Moran Towing Corporation Intercon tank barge 
Scott Turecamo New Hampshire Moran Towing Corporation Intercon tank barge 
Pati R. Moran Charleston Moran Towing Corporation Intercon tank barge 
Linda Moran Houston Moran Towing Corporation Intercon tank barge 
Lois Ann L. Moran Philadelphia Moran Towing Corporation Intercon tank barge 
Mary Ann Moran Virginia Moran Towing Corporation Intercon bulk cargo 
Mariya Moran Texas Moran Towing Corporation Intercon tank barge 
Leigh Ann Moran  Moran Towing Corporation Intercon tank barge 
Barbara Carol Ann 
Moran 

 Moran Towing Corporation Intercon tank barge 

OSG Columbia OSG 242 OSG Ship Management, Inc. Bludworth tank barge 
OSG Courageous OSG 244 OSG Ship Management, Inc. Intercon tank barge 
OSG Endurance OSG 192 OSG Ship Management, Inc. Intercon tank barge 
OSG Enterprise OSG 214 OSG Ship Management, Inc. Bludworth tank barge 
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Tug Name Barge Operated By Coupling System Type of Barge 
OSG Honour OSG 209 OSG Ship Management, Inc. Bludworth tank barge 
OSG Horizon OSG 351 OSG Ship Management, Inc. Intercon tank barge 
OSG Independence OSG 243 OSG Ship Management, Inc. Bludworth tank barge 
OSG Intrepid OSG 254 OSG Ship Management, Inc. Intercon tank barge 
OSG Navigator OSG 252 OSG Ship Management, Inc. Intercon tank barge 
OSG Vision OSG 350 OSG Ship Management, Inc. Intercon tank barge 
Pere Marquette Pere Marquette #41 Port City Marine Services Custom bulk cargo 
Bradshaw McKee St. Mary’s Challenger Port City Marine Services Bludworth bulk cargo 
Prentiss Brown St. Mary’s Conquest Port City Tug, Inc. Bludworth bulk cargo 
Defiance Ashtabula Rand Logistics/Grand River Navigation Bludworth bulk cargo 
Invincible  Rand Logistics/Grand River Navigation Bludworth bulk cargo 
Victory James L. Kuber Rand Logistics/Grand River Navigation Hydraconn bulk cargo 
Olive L. Moore Lewis J. Kuber Rand Logistics/Grand River Navigation Hydraconn bulk cargo 
Dace Reinauer  Reinauer Transportation JAK tank barge 
Joanne Reinauer  Reinauer Transportation JAK tank barge 
Lucy Reinauer  Reinauer Transportation JAK tank barge 
Timothy Reinauer RTC 104 Reinauer Transportation Intercon tank barge 
Craig Eric Reinauer RTC 502 Reinauer Transportation Intercon tank barge 
Morgan Reinauer RTC 101 Reinauer Transportation Intercon tank barge 
Austin Reinauer RTC 100 Reinauer Transportation Intercon tank barge 
Stephen Reinauer  Reinauer Transportation JAK tank barge 
Nicole Leigh Reinauer RTC 135 Reinauer Transportation Intercon tank barge 
Christian Reinauer RTC 145 Reinauer Transportation Intercon tank barge 
Meredith Reinauer RTC 150 Reinauer Transportation Intercon tank barge 
Ruth M. Reinauer RTC 102 Reinauer Transportation Intercon tank barge 
Laurie Ann Reinauer RTC 103 Reinauer Transportation Intercon tank barge 
Reinauer Twins RTC 105 Reinauer Transportation Intercon tank barge 
B Franklin Reinauer  Reinauer Transportation JAK tank barge 
Curtis Reinauer  Reinauer Transportation JAK tank barge 
Dean Reinauer RTC 106 Reinauer Transportation Intercon tank barge 
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Tug Name Barge Operated By Coupling System Type of Barge 
Haggerty Girls  Reinauer Transportation JAK tank barge 
Dylan Cooper  Reinauer Transportation Intercon tank barge 
Dillon  Reinauer Transportation Intercon tank barge 
Gracie M.  Reinauer Transportation Intercon tank barge 
Sea Power Sea Chem I Seabulk Tankers  tank barge 
USS Freeport Chemical Transporter U.S. Shipping Corp. Intercon tank barge 
Galveston Petrochem Producer U.S. Shipping Corp. Intercon tank barge 
Brownsville Petrochem Trader U.S. Shipping Corp. Intercon tank barge 
Corpus Christi  U.S. Shipping Corp. Intercon tank barge 
Naida Ramil Peggy Palmer United Maritime Group Bludworth bulk cargo 
Sharon DeHart Doris Guenther United Maritime Group Bludworth bulk cargo 
Janis Guzzle Marie Flood United Maritime Group Artubar bulk cargo 
Betty Wood Pat Cantrell United Maritime Group Artubar bulk cargo 
Joseph H. Thompson Jr. Joseph H. Thompson Upper Lakes Towing  bulk cargo 
Joyce L. Van Enkevort Great Lakes Trader Van Enkevort Tug & Barge Hydroconn bulk cargo 
Houma  Vane Brothers Company JAK tank barge 
Brandywine Double Skin 141 Vane Brothers Company Intercon tank barge 
Christiana Double Skin 143 Vane Brothers Company Intercon tank barge 
Trafalgar Iguanna I Waller Marine Intercon tank barge 
Victory Iguanna II Waller Marine Intercon tank barge 
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ATBs 

Crowley Maritime Corporation: Legend/750-2 

Kirby Offshore Marine: Dublin Sea/DBL-185 
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Port City Marine Services: Bradshaw McKee/St. Mary’s Challenger 

Express Marine Inc.: Freedom/EMI-2400 
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Foss Maritime Company: Thunder/Lightning 
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Specifications and Arrangements 

Crowley Maritime Corporation: 650 Class General Arrangement 

Crowley Maritime Corporation: 650 Class Tank Layout 
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Kirby Offshore Marine: 185,000 Bbl Deck Layout

Port City Marine Services: Bradshaw McKee 

- 21 -

Final Report of the Coast Guard-AWO Working Group on ATB Operations and Manning 
Appendix 2: ATBs, ATB Coupling Systems, and ATB Barge Equipment 



An in
structur

engages 
horizon

each
represe

pattern o

ntercom coup
ral support m
a continuou
ntal axis abo

h side of the 
enting the ran
on the notch 

pler consists
module on th
us track of te
out which th
notch wall h
nge of possib
matched the

Inter

Crowley M

s of a pair of
he tug. Each r
eeth on the b
e tug can pit

has a series o
ble connecti
e tooth patter

on e

rcon Coupler

aritime Corp

f port and sta
ram has a to
arge notch w
tch independ
of toothed ca
ion points be
rn on the tug

either vessel.

ATB Coupling Systems

r 

poration 

arboard rams
oothed “helm
wall, thus est
dently of the
astings vertic
etween the tu
g, allowing f
. 

s, which are 
met” at the ou
tablishing a 

e barge. Onb
cally arrayed
ug and the b
for unlimited

installed in 
utboard end 
transverse, f
oard the bar
d over a span
arge. The to

d choices of 

a 
that 

fixed 
rge, 
n 

ooth 
draft 

- 22 -

Final Report of the Coast Guard-AWO Working Group on ATB Operations and Manning 
Appendix 2: ATBs, ATB Coupling Systems, and ATB Barge Equipment 



JAK 

Express Marine, Inc.: EMI-2400 JAK Pin Receptacles 

Express Marine, Inc.: EMI-1850 JAK Pin Receptacles 
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Express Marine, Inc.: JAK Pin on Port Side 

Express Marine, Inc.: JAK Pin on Starboard Side 
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Bludworth 

Port City Marine Services: St. Mary’s Challenger Notch 
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ATB Barge Equipment 

Kirby Offshore Marine: DBL-140 Inert Gas System 

Crowley Maritime Corporation: 650 Class Starboard Manifold Area 
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Kirby Offshore Marine: Dublin Sea/DBL-185 access platforms 
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Reinauer Transportation Company: Gangway 

Grand River Navigation Company: Gangway and safety net 
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OSG Ship Management, Inc.: OSG Vision/OSG-350 
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OSG Ship Management, Inc.: OSG Navigator/OSG-252 showing starboard side of the notch in 
ballast condition, no cargo. This is the embarkation area from the tug to the barge. Visible are the 
pigeon holes used in the ballast condition. The upper walkway is used to step from tug to barge 

when loaded. 
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OSG Ship Management, Inc.: OSG Intrepid/OSG-254 access (trunk deck barge) 
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OSG Ship Management, Inc.: OSG Endurance/OSG-192 access (ballast condition)  
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Great Lakes Dredge & Dock Co., LLC: Fall arrest gear installed under barge coamings on 

pigeon hole ladders 

 
Great Lakes Dredge & Dock Co., LLC: Fall arrest gear installed on scow pigeon hole ladders 
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Great Lakes Dredge & Dock Co., LLC: Fall arrest lanyard retrieved with boat hook from tug 
deck 

 
 

Great Lakes Dredge & Dock Co., LLC: Accessing pocket ladder via tug forward access platform 
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Great Lakes Dredge & Dock Co., LLC: Accessing scow via tug port side access area 

Great Lakes Dredge & Dock Co., LLC: Change over to Safe Right static line system while 
maintaining attachment 
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NVIC 2-81 
25 Feb 1981 

 
NAVIGATION AND VESSEL INSPECTION CIRCULAR NO. 2 - 8 1 CHANGE 1 INCLUDED 
Electronic Version for Distribution Via the World Wide Web 

 
Subj: Coast Guard Inspection Guidance Regarding Integrated Tug Barge Combinations 

 
1. PURPOSE. The purpose or this Circular is to provide the marine industry and Coast Guard 

personnel with uniform guidance regarding the application of certain statutes and Coast Guard 
regulations to tug barge combinations. 

 
2. APPLICATION. This guidance is effective on the publication date. Since past application or 

statutes and regulations was accomplished on an individual case basis, it is not necessary to apply 
this guidance retroactively. Therefore, this Circular will not be applied to existing tug barge 
combinations. Owners however, do have the option or altering existing vessels to comply with this 
guidance if they so desire. This Circular is not applicable to tug barge combinations with routes 
restricted to lakes, bays and sounds or rivers as defined in Title 46 Code of Federal Regulations 
Subpart 90.10. 

 
3. DISCUSSION. 

 

a. There recently has been an increased interest in the use of tug barge combinations for 
marine transportation. This interest has prompted the development of a variety of tug 
barge connection systems incorporating innovative design features. The class of vessels 
which has evolved employs a variety of arrangements and designs, some of which simply 
replace or supplement conventional wire rope arrangements. The safety of these 
arrangements depends on proper design, fabrication and maintenance; aspects which raise 
considerations long resolved for the wire rope systems they replace. 

 
b. The Coast Guard considers an Integrated Tug Barge (ITB) to be any tug barge 

combination which, through the use of special design features or a specially designed 
connection system, has increased seakeeping capabilities relative to a tug and barge in the 
conventional pushing mode. Enclosure (1) contains a more complete ITB definition. 
Because of their increased seakeeping capability, speed and cargo capacity and because of 
their dependence for safe operation on the proper functioning of specially designed 
features, the Coast Guard considers it necessary to publicize the inspection and 
certification requirements applicable to ITBs. 

 
c. The Coast Guard recognizes that there are significant differences among the various vessel 

combinations covered by the ITB definition. For this reason, ITBs are divided into two 
groups: Pushing Mode ITBs and Dual Mode ITBs. 

 

(1) Pushing Mode ITBs are those ITBs where the tug remains in the combined 
configuration or has the capability to remain in the combined configuration under 
the environmental conditions which a ship of comparable size could anticipate on a 
comparable route. Pushing Mode ITB tugs, in general, are not equipped or 
capable of separating from the barge and towing on a hawser. Safety regulations 
and statutory requirements dependent on tonnage measurements are applicable to 
Pushing Mode ITBs as determined by the aggregate tonnage of the ITB 
combination. 



2  

 

(2) Dual Mode ITBs are those ITBs where the tug is similar to a conventional tug and 
is equipped to tow by hawser. The Dual Mode ITB can operate in either the 
combined configuration or tow on a hawser. The Dual Mode ITB tug can separate 
safely from the barge and shift to the hawser towing configuration at designated 
sea states. For inspection purposes, the tug and barge of a Dual Mode ITB will be 
considered as separate vessels. The specially designed connection system will be 
considered as part of the barge for purposes of review and inspection. 

 

d. Enclosure (1) contains further guidance. 
 

4. ACTION. The guidelines contained in enclosure (1) are for use in conducting Coast Guard review 
of Integrated Tug Barges (ITBs). 

 
 
 

5P Signature 
 
 

 
End: (1) Guidelines for Integrated Tug Barge Combinations. 

NON-STANDARD DISTRIBUTION: 

Ce: Baltimore(75); San Francisco, Mobile, Guam, Pittsburgh, Providence, Norfolk(50); Galveston(30); 
Cleveland, Portland, OR, Sturgeon Bay(25); San Diego, Savannah, Buffalo, Corpus Christi(20); 
Tampa, Milwaukee, Louisville, Detroit, Toledo, Nashville, Anchorage(15); Portland, ME, Duluth, 
Charleston, Huntington, Minneapolis-St. Paul (Dubuque), San Juan(10); Juneau, Cincinnati, 
Memphis, Wilmington, Paducah, Albany, Valdez(5) extra 

 
Cm: New Orleans(250); New York(200); Seattle(100); Houston(50); Terminal Is. (LA-LB), 

Philadelphia (40) extra 
 

Em: New London, Houma(30); Ludington(8) extra 
 

En: Ketchikan, Lake Charles, Kenai, Kodiak(S) extra CG-12 
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GUIDELINES FOR INTEGRATED TUG BARGE COMBINATIONS 
 
1. DEFINITION 

 
An Integrated Tug Barge is any tug barge combination in which a specially designed propulsion 

unit (tug) is mated to a cargo unit (barge) of a compatible special design or where a propulsion unit (tug) is 
mated to a cargo unit (barge) with a specially designed connection system such that the combined unit has 
operating characteristics and seakeeping capabilities which exceed, under all anticipated weather 
conditions, those of a tug and barge where the tug is secured in the barge notch or on fenders by means 
such as wire rope, chains, lines or other tackle now commonly used in offshore towing. 

 
This definition applies to vessel construction standards, inspection, certification and manning and 

may not be applicable with reference. to other regulations and statutes. 
 

For example, a tug barge combination will be considered an ITB, when the tug: 
 

- cannot operate with barges other than those barges specifically designed for joint operation 
with the tug; or 

 
- cannot engage in hawser towing (does not meet the towline pull stability criteria or does 

not have necessary towing equipment installed); or 
 

- requires significant reinforcement of internal structure to accommodate shelves, wedges or 
other interlocking mechanisms; or 

 
- is restrained in the notch of a barge to the extent that the speed and weather operating 

capabilities of the combined unit approach those of a single vessel. 
 
2. ITB MODE TYPE 

 
In order to accommodate the wide spectrum of designs, ITBs -are classed as either Pushing Mode 

or Dual Mode. 
 

a. Pushing Mode ITB 
 

(1) A Pushing Mode ITB has the characteristics of a ship of comparable size in that it 
has a similar seakeeping capability and it remains in the pushing mode throughout 
a voyage under all anticipated weather conditions. A Pushing Mode ITB tug may 
be -connected to the barge with either a rigid or an articulated connection system. 

 
(2) For example, an ITB in which the tug: 

 
(a) cannot meet the towline pull stability criteria; or 

 
(b) does not have installed or rigged the necessary equipment for towing by 

hawser; or 
 

(c) cannot demonstrate safe separation from the barge under all operating 
conditions for which the tug and barge are designed to operate as a 
combined unit; 
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Will be considered a Pushing Mode ITB and the tug must be able to remain in the pushing mode 
under those weather conditions in which a ship of equivalent size could operate. 

 
b. Dual Mode ITB 

 

(1) A Dual Model ITB is similar to a tug and barge where the. tug is secured in the 
barge notch or on fenders by means such as wire rope, chains, lines or other tackle 
now commonly used in offshore towing in that it is in all respects equipped to tow 
by hawser. It does differ, however in that it employs a method of connection which 
may permit greater speed, improved maneuverability and seakeeping, and which 
may be easier and safer to operate. 

 
(2) A Dual Mode. ITB has all of the following characteristics: 

 

(a) The tug has a hull shape which permits safe hawser towing. 
 

(b) The tug meets the weather, dynamic and towline pull stability criteria. 
 

(c) The tug and barge are equipped and rigged with the necessary gear for 
hawser towing. This should include a towing engine or bitts, hawser and 
bridle. 

 
(d) The tug has. the capability to separate safely in a timely fashion at a 

predesignated sea state and shift to towing on the hawser. The capability 
to disconnect must be demonstrated. 

 
(e) The barge is subject to inspection under applicable statutes. If the barge is 

not subject to inspection, the combined tug and barge will be considered a 
conventional tug barge combination. 

 
3. APPLICATION OF THE REGULATIONS 

 
a. Pushing Mode ITB 

 

Those regulations and statutes applicable to a ship of the same tonnage as the aggregate 
tonnage of the combined units shall be applied. 

 
b. Dual Mode ITB 

 

The tug and barge of a Dual Mode ITB will be considered for inspection purposes as 
separate vessels. The specially designed connection system, however, will be considered as 
part of the barge. 

 
4. GENERAL PROCEDURES FOR REVIEW, CERTIFICATION, AND INSPECTION 

 
a. The initial step in the. Coast Guard review of a tug barge combination is to determine if 

the unit is an ITB by using the definition of this enclosure. Units falling within the 
definition should be classed as Pushing or Dual Mode ITBs. A mutual understanding 
between all concerned parties (designer, owners, OCMI, etc.) as to how the unit will be 
treated for inspection purposes should be established in the early stages of review. 
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b. Pushing units will be reviewed as self-propelled vessels. Certification and inspection 
procedures will be the same tonnage as the aggregate tonnage of the Pushing Mode ITB. 

 
c. Dual Mode units will be reviewed as separate vessels. The tug will be inspected only if it. 

requires inspection under applicable statutes. (For example1 a motor driven vessel greater 
than 300 gross tons operating on the high seas.,) Similarly, the barge will be inspected only 
if it requires inspection under applicable statutes. Review of an inspected barge. however, 
will encompass the specially designed connection system, including those system 
components on the tug, except. as noted in 4.e. below. 

 

d. The Certificate of Inspection of the barge will specify those tugs which the Coast Guard 
has determined to be suitable for operation with the barge as an ITB. This limitation on the 
Certificate of Inspection, however, does not preclude non-specified tugs from operating 
with the barge when the specially designed connection system is not in use. 

 
e. The Certificate of Inspection for the barge will note if connection system components on 

the specified tug(s) need be inspected during subsequent inspections. This determination 
will be made prior to initial certification of the inspected barge by the cognizant Officer in 
Charge; Marine Inspection. The determination will take into account the complexity of the 
tug mounted components and the likelihood of their malfunction with age. It may occur 
that component inspection on the tug at the time of a subsequent barge inspection would 
interfere with the' tug’s operational commitments. In this case, the Officer in Charge, 
Marine Inspection will accept written certification from the barge owner that the 
connection. system components on the tug are in good working order. 

 
5. SPECIFIC DESIGN REQUIREMENTS 

 
The following discussion contains some guidelines for Coast Guard review of Pushing Mode and 
Dual Mode ITBs. 

 
a. Analysis of Connection 

 

(1) For both Pushing and Dual Mode ITBs, the complexity of the connection will 
govern the method and degree of analysis required for a particular design. Dual 
Model ITB designs using simple connection systems will normally not require any 
greater analysis than that currently given a tug and barge where the tug is secured 
in the barge notch or on fenders by means such as wire rope, chains, lines or other 
tackle now commonly used in offshore towing. As the complexity of the 
connection system increases, the degree of analysis should increase accordingly. 
Pushing Mode ITB designs will normally require that a design analysis be 
performed which 

 
(a) applies realistic environmental criteria representative of that which can be 

expected on the intended route, 
 

(b) provides sufficient data to determine the motions of and between the tug, 
barge and their connection; and 
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(c) can be utilized to establish the moments and forces which will be imposed 
on the units and the connection system. 

 
It is the intent of the Coast Guard to verify that such an analysis has been performed using 
reasonable assumptions and an appropriate engineering approach. 

 
(2) One approach is the use of an analytical model to provide response amplitude 

operators which will require verification by actual model basin testing. After the 
analytical model has been accepted, it may be used to perform motion analysis and 
determine loading over the full range of expected sea conditions. 

 
(3) Where a particular connection system has previously undergone analysis, the 

results of the analysis may be considered for new applications of the design to tugs 
and barges of different length and displacement. The acceptability of any scaling 
will depend on the particulars of the design under consideration. 

 
(4) Consideration will be given to the operational experience gained from designs 

which were employed prior to the publishing of these guidelines. When it can be 
shown that a system has a successful operational record, part or all of the detailed 
design analysis, which would normally be required for a new connection design, 
may be eliminated. Information such as sizes of tug barge combinations, specific 
routes, operational history, etc. should be provided to the Coast Guard when 
requesting that operational experience replace design analysis. 

 
b. Longitudinal Strength 

 

(1) An ITB connected by a completely rigid system allowing no relative motion 
between the tug and the barge (Pushing Mode) shall comply with ABS Rules for 
Building and Classing Steel Vessels for a single vessel of equivalent size. 
Structural formulas based on length shall use the length of the tug and barge when 
connected. (Where the Rules allow the use of .97L, .97 of the length of the tug and 
barge when connected may be used.) 

 
(2) An ITB connected by a system that allows relative motion between the tug and 

barge in one or more degrees of freedon, whether Pushing or Dual Mode, shall be 
designed to the following standards: 

 
(a) The longitudinal strength of the barge shall comply with the ABS Rules 

for Building and Classing Steel Barges for Offshore Service. The forces 
and moments imparted to the barge by the tug as determined from 
analytical techniques or model tests shall be included in determining 
longitudinal strength. 

 
(b) For both Pushing and Dual Mode units1 the design shall take into account 

stresses in the vicinity of the points of attachment from forces and 
moments due to the interaction of the two units and from any loadings 
imposed by the attachment device itself. 

 
c. Stability 
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For Pushing Mode units, the tug and barge individually and the combined unit shall meet 
all current applicable intact and damaged stability requirements. The Pushing Mode tug, 
however1 need not meet the towline pull criteria. For Dual Mode units, the tug and barge 
must meet stability requirements applicable to the vessels individually. 

d. Connection Equipment 
 

(1) The method and equipment used to effect the connection between the tug and 
barge must be designed on the basis of the considerations previously discussed in 
"Analysis of Connection." 

 
(a) For Pushing Mode ITBs the connection system shall be capable of 

maintaining the connection and restricting excessive relative motion 
between the tug and barge under adverse weather conditions. 

 
(b) For Dual Mode ITBs, the system should be capable of readily allowing 

safe disconnection. (Generally. disconnection within five minutes is 
considered acceptable.) 

 
e. Disconnection and Reconnection 

 

(1) ITBs of the Pushing Mode type shall not be required to demonstrate disconnection. 
It is intended that these units remain connected at all times during transit and that 
the units remain connected during emergencies. The master, however, shall always 
have the option of separating from the barge in extreme cases. 

 
(2) For Dual Mode ITBs, the maximum sea state at which the tug can routinely 

disconnect and the maximum sea state at which the tug can safely reconnect shall 
be determined by the designer. This information shall be made available to the 
master or operator of each Dual Mode ITB for his use in exercising responsibility 
for the ITB's operation. 

 
(3) For both Pushing Mode and Dual Mode ITBs, the proper procedures to effect 

disconnection shall be made available to the master or operator. 
 

(4) Dual Mode ITBs are required to demonstrate the ability of the tug to safely and 
readily disconnect from the barge without impairing the stability or -structural 
integrity of either unit. This initial demonstration need not be performed at any 
specified sea state. Additional design information, however, must be submitted to 
the Coast Guard to reasonably support the ability of the Dual Mode ITB to 
routinely disconnect at the sea states designated by the designer. If the design 
information submitted is not adequate, actual demonstration of the ability of the 
tug to disconnect in sea states approximating those maximum sea states claimed 
by the designer will be required. At each subsequent inspection for certification of 
the barge, the connection system shall be examined. A demonstration of 
disconnection/reconnection in port may be required by the Officer in Charge, 
Marine Inspection to ensure the good working order of the equipment. 

 
f. Fire Protection 
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(1) For Pushing Mode units, all firefighting and structural fire protection requirements 
will be applied to the combined tug and barge as a single vessel. 

 
(2) For Dual Mode units, requirements for firefighting equipment and structural fire 

protection will be applied to the tug and barge individually. 
g. Loading Manual 

 

The master of every Pushing Mode ITB shall be supplied with sufficient information in a 
form approved by the -loadline assigning and issuing authority, to enable him to arrange for 
the loading and ballasting of the barge in such a way as to avoid the creation of any 
unacceptable stresses in the barge's structure, especially during dockside loading and 
unloading. Similar information shall be supplied to the operator of a Dual Mode ITB barge 
when it is otherwise required by regulation because of the service and size of the barge. 

 
h. Load Line Assessment 

 

(1) For Pushing Mode units, both the tug and the barge will be assigned load lines, so 
that independent operation of. either the tug or the barge is not precluded. The 
tug's load line will be calculated and assigned independently. The required 
freeboard of the barge will be calculated both independently and by taking into 
account the intact (and damage, if applicable) stability requirements of the 
combined unit. The load line which results in the greater freeboard from the above 
calculations will be assigned to the barge. When operating in the pushing mode, 
the barge's load Line may not be submerged, but consideration will be given to 
approving loading conditions which submerge the tugs load line. In no case, 
however, will loading conditions which submerge any portion of the tug's 
freeboard deck be approved. The barge of a Pushing Mode ITB will not be 
considered an unmanned barge for the purposes of the freeboard reduction 
provided for in 46 CFR 42.20-10(h). 

 
(2) For Dual Mode units, both the tug and the barge will be assigned independently 

calculated load lines. An unmanned barge of Dual Mode ITB maybe considered or 
the freeboard reduction provided for in 46 CFR 42.20-10(h). 

 
i. Lifesaving Equipment 

 

(1) For Pushing Mode units, lifesaving equipment requirements will be based on the 
combined tug and barge. Since the tug of a Pushing Mode ITB must be able to 
remain in the pushing mode during all anticipated operations, the location of 
lifesaving equipment will be as for a ship of equivalent size. 

 
(2) For Dual Mode units, lifesaving equipment type, amount and location will be 

based on the tug and barge individually. 
 
6. MANNING 

 
The following manning scales are directed to motor-propelled ITBs, and are provided for general 
informational purposes only. The actual scale assigned a particular Pushing Mode ITB or a tug of 
a Dual Mode ITB may vary somewhat due to its individual features. Accordingly, potential owners 
and operators of ITBs are urged to compile and submit to the cognizant Officer in Charge, Marine 
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Inspection a complete general information and operating scenario at an early date. Such action will 
permit the establishment of a tentative manning scale, and minimize the possibility of ultimately 
receiving a scale which the Pushing Mode ITB or tug of a Dual Mode ITB cannot physically 
accommodate. 

 
a. Pushing Mode 

 

(1) It is contemplated that virtually all of this class of ITB will equal or exceed 1000 
gross tons (combined tug and barge tonnage). The following manning scale 
presupposes a highly automated engineering plant and making certain call and 
convenience features available to bridge personnel. Failure to have such special 
features will cause an upward adjustment of the scale. 

 

1 Master 1 Chief Engineer 
1 Chief Mate 1 First Assistant Engineer 
1 Second Mate 1 Second/Third Assistant Engineer 
1 Third Mate 1 Radio Officer (as required by the FCC) 
6-4* Able Seamen   
0-2* Ordinary Seamen   

 

* Variables 
 

Note: Master/First Class Pilot and 3 First Class Pilots shall be utilized on ITBs navigating 
exclusively on the Great Lakes in lieu of the above indicated deck officers. 

 
(2) Owners, operators and designers are advised that Coast Guard policy requires an 

initial period of fully manned operation of automated engineering plants. The 
duration of this fully manned operating period shall be determined by the 
cognizant Officer in Charge, Marine Inspection. Accordingly, the quarters should 
be designed to accommodate a minimum of 3 additional persons (oilers), in 
addition to the above scale. Another factor compelling the additional 
accommodations is the everpresent possibility of significant or continuing 
malfunction of the automated engineering plant. Should such an eventuality occur, 
an increase in the manning scale (above the of the automated level) will be 
prescribed. 

 
b. Dual Mode ITB 

 

(1) The Dual Mode seagoing ITB manning scale is controlled by the gross tonnage 
and inspection status of the tug. Accordingly, when applying existing laws a great 
degree of variation will result. The following examples are considered 
representative. 

 
1000 Gross Tons and Above 

See scale noted in Pushing Mode ITB section 
300 and over but less than 1000 Gross Tons 

 

1 Master 1 Chief Engineer 
2 Licensed Mates X* Licensed Assistant Engineers 
4-2* Able Seamen   
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2-1* Ordinary Seamen 
 

* Variables 
 

NOTE: The tugs in the above tonnage ranges are subject to Coast Guard inspection, and 
the commentary concerning special features, accommodation, etc. contained in the Pushing 
Mode ITB section is generally applicable. 

 
200 and over but less than 300 Gross Tons (uninspected) 

 

1 Master 1 Chief Engineer 
X* Mates X* Licensed Assistant Engineers 

 

* Variables 
 

NOTE: The requirement for the foregoing officers are derived from a complementary 
reading of 46 U.S.C. 224a and 46 U.S.C. 673. Unlicensed personnel in the deck and 
engine departments are controlled by 46 U.S.C. 672 and 673. 

 
Less than 200 Gross Tons (Uninspected) 

 

2 Operator of Uninspected Towing Vessels 
 

NOTE: For those units of 100 gross tons and above, the unlicensed personnel are 
controlled by 46 U.S.C. 672 and 673. 

 
(2) For Dual Mode Great Lakes ITBs, the tug is not subject to inspection regardless 

of gross tonnage. The above noted manning scale and comment applicable to Dual 
Mode seagoing ITBs, of less than 200 gross tons, therefore, applies without 
tonnage limitations. 

 
c. Steam propelled ITBs whether Pushing or Dual Mode and whether seagoing or navigating 

on the Great Lakes are subject to inspection. As this propulsion system is not commonly 
used for ITB operations, example manning scales are not provided. Potential owners and 
operators should contact the cognizant Officer in Charge, Marine In section for guidance if 
steam propulsion is anticipated. 

 
7. OTHER COAST GUARD REGULATIONS 

 
The definition in this NVC of an ITB applies to vessel construction standards, inspection, 
certification and manning and may not necessarily be applicable with reference to other regulations 
and statutes. For example, characterization of a vessel combination as a Pushing Mode or Dual 
Mode ITB as outlined in this NVC does not determine the running lights the combination will 
display. Reference must be made to the Navigation Rules (formerly "Rules of the Road") to 
determine the criteria for the correct running lights to display. The Inland Navigation Rules Act of 
1980 (Inland Rules) and the International Regulations for Preventing Collisions at Sea, 1972 
(International Rules) distinguish rigidly connected tug barge combinations from non-rigidly 
connected combinations. Therefore, a rigidly connected ITB, whether characterized as Pushing 
Mode or Dual Mode by the guidelines of this NVC, would display the running lights of a ship 
under the Inland and International Rules. Likewise, a tug barge combination not rigidly connected, 
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whether characterized as Pushing Mode or Dual Mode by the guidelines of this NVC, would 
display the running lights for a power driven vessel pushing ahead or towing astern as appropriate. 



From: Jerry.Crooks@shell.com
To: AlanB@reinauer.com; "brian.guidry@chouest.com"; ejohansson@sunymaritime.edu; fdabritz@vanebrothers.com;

Jeff.Parker@kirbycorp.com; jtaft@maritime.edu; David.Keene@shell.com; fewellmd@dow.com;
mvitt@enbisso.com; mikecaliendo@Andrie.com; maclee622@me.com; RMarquardt@usshipcorp.com;
rhill@oceantugbarge.com; Kuhaneck, Thomas; shuttman@gandhtowing.com; Russell.Luttman@crowley.com;
bill.sullivan@donjon.com

Subject: MINUTES OF TSAC ATB SUB-COMMITTEE TELECONFERENCE - JANUARY 19, 2016
Attachments: TSAC ATB Sub-Committee Contact List.xlsx

NVIC 2-81 CH-1.docx
CVC ATB Policy ltr 12.14.15.docx

All:
 
Thank you for attending today’s teleconference.  I think the time was well spent and hopefully we
are all now on the same page and understand the work plan going forward.  I have attached three
documents:
 

1.       The latest membership spreadsheet, with attendance at today’s teleconference recorded. 
For those serving on the AWO/CG Working Group this status is indicated in the “Comments”
block.  Please discard previous versions.

2.       The Word-version of NVIC 2-81 CH-1 provided by Pat Lee (USCG).
3.       A copy of the most recent version of the draft Policy Letter.

 
Meeting Notes:
 

·         Conducted roll call commencing 1431 ET.
·         Reminded everyone that CG employees may attend Sub-committee meetings to answer

questions and listen in but are not participants in the Sub-committee.
·         Reviewed the Tasks, noting the Sub-committee cannot proceed until the AWO/CG Working

Group completes its work.  The Sub-committee agreed to bifurcate the work in the same
way as the AWO/CG Working Group:

o   The Sub-committee will initially work on the Policy Letter, with a target of issuing an
interim report at the April TSAC Meeting in New Orleans.

o   The Sub-committee will work on the NVIC over the summer – after delivery from the
AWO/CG Working Group – with a target for a final report in September as per the
Tasking.

·         Pat Lee gave an update of the status of the draft Policy Letter.  Members of the AWO/CG
Working Group have until February 8 to submit comments.  Target date for completion is
~mid-February.

·         Reviewed the deliverables from the AWO/CG Working Group Charter.
·         In response to a question, Pat Lee clarified that the Policy Letter is focused on the manning

issue, while the NVIC is much broader in scope.  The Policy Letter will be cancelled after
incorporation into the Marine Safety Manual, Volume III.  This explains the use of the word
“interim” in some materials related to the Policy Letter.

·         Mike Caliendo asked about the impact of the applicability of the Policy Letter to the Great
Lakes, with respect to use of the term “Boundary Line.”  Scott Kuhaneck (USCG) explained
that ATBs operating beyond the breakwaters in the Great Lakes are operating beyond the
“Boundary Line.”  However, the issue is moot since Lifeboatmen are not required on the
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Contact Information
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NAVIGATION AND VESSEL INSPECTION CIRCULAR NO. 2 - 8 1 CHANGE 1 INCLUDED

Electronic Version for Distribution Via the World Wide Web



Subj:	Coast Guard Inspection Guidance Regarding Integrated Tug Barge Combinations



1. PURPOSE. The purpose or this Circular is to provide the marine industry and Coast Guard personnel with uniform guidance regarding the application of certain statutes and Coast Guard regulations to tug barge combinations.



2. APPLICATION. This guidance is effective on the publication date. Since past application or statutes and regulations was accomplished on an individual case basis, it is not necessary to apply this guidance retroactively. Therefore, this Circular will not be applied to existing tug barge combinations. Owners however, do have the option or altering existing vessels to comply with this guidance if they so desire. This Circular is not applicable to tug barge combinations with routes restricted to lakes, bays and sounds or rivers as defined in Title 46 Code of Federal Regulations Subpart 90.10.



3. DISCUSSION.



a. There recently has been an increased interest in the use of tug barge combinations for marine transportation. This interest has prompted the development of a variety of tug barge connection systems incorporating innovative design features. The class of vessels which has evolved employs a variety of arrangements and designs, some of which simply replace or supplement conventional wire rope arrangements. The safety of these arrangements depends on proper design, fabrication and maintenance; aspects which raise considerations long resolved for the wire rope systems they replace.



b. The Coast Guard considers an Integrated Tug Barge (ITB) to be any tug barge combination which, through the use of special design features or a specially designed connection system, has increased seakeeping capabilities relative to a tug and barge in the conventional pushing mode. Enclosure (1) contains a more complete ITB definition. Because of their increased seakeeping capability, speed and cargo capacity and because of their dependence for safe operation on the proper functioning of specially designed features, the Coast Guard considers it necessary to publicize the inspection and certification requirements applicable to ITBs.



c. The Coast Guard recognizes that there are significant differences among the various vessel combinations covered by the ITB definition. For this reason, ITBs are divided into two groups: Pushing Mode ITBs and Dual Mode ITBs.



(1) Pushing Mode ITBs are those ITBs where the tug remains in the combined configuration or has the capability to remain in the combined configuration under the environmental conditions which a ship of comparable size could anticipate on a comparable route. Pushing Mode ITB tugs, in general, are not equipped or

capable of separating from the barge and towing on a hawser. Safety regulations and statutory requirements dependent on tonnage measurements are applicable to Pushing Mode ITBs as determined by the aggregate tonnage of the ITB combination.





(2) Dual Mode ITBs are those ITBs where the tug is similar to a conventional tug and is equipped to tow by hawser. The Dual Mode ITB can operate in either the combined configuration or tow on a hawser. The Dual Mode ITB tug can separate safely from the barge and shift to the hawser towing configuration at designated sea states. For inspection purposes, the tug and barge of a Dual Mode ITB will be considered as separate vessels. The specially designed connection system will be considered as part of the barge for purposes of review and inspection.



d. Enclosure (1) contains further guidance.



4. ACTION. The guidelines contained in enclosure (1) are for use in conducting Coast Guard review of Integrated Tug Barges (ITBs).
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End:	(1) Guidelines for Integrated Tug Barge Combinations. NON-STANDARD DISTRIBUTION:

Ce:	Baltimore(75); San Francisco, Mobile, Guam, Pittsburgh, Providence, Norfolk(50); Galveston(30); Cleveland, Portland, OR, Sturgeon Bay(25); San Diego, Savannah, Buffalo, Corpus Christi(20); Tampa, Milwaukee, Louisville, Detroit, Toledo, Nashville, Anchorage(15); Portland, ME, Duluth, Charleston, Huntington, Minneapolis-St. Paul (Dubuque), San Juan(10); Juneau, Cincinnati, Memphis, Wilmington, Paducah, Albany, Valdez(5) extra



Cm:	New Orleans(250); New York(200); Seattle(100); Houston(50); Terminal Is. (LA-LB), Philadelphia (40) extra



Em:	New London, Houma(30); Ludington(8) extra



En:	Ketchikan, Lake Charles, Kenai, Kodiak(S) extra CG-12



 (
2
)





GUIDELINES FOR INTEGRATED TUG BARGE COMBINATIONS



1. DEFINITION



An Integrated Tug Barge is any tug barge combination in which a specially designed propulsion unit (tug) is mated to a cargo unit (barge) of a compatible special design or where a propulsion unit (tug) is mated to a cargo unit (barge) with a specially designed connection system such that the combined unit has operating characteristics and seakeeping capabilities which exceed, under all anticipated weather conditions, those of a tug and barge where the tug is secured in the barge notch or on fenders by means such as wire rope, chains, lines or other tackle now commonly used in offshore towing.



This definition applies to vessel construction standards, inspection, certification and manning and may not be applicable with reference. to other regulations and statutes.



For example, a tug barge combination will be considered an ITB, when the tug:



· cannot operate with barges other than those barges specifically designed for joint operation with the tug; or



· cannot engage in hawser towing (does not meet the towline pull stability criteria or does not have necessary towing equipment installed); or



· requires significant reinforcement of internal structure to accommodate shelves, wedges or other interlocking mechanisms; or



· is restrained in the notch of a barge to the extent that the speed and weather operating capabilities of the combined unit approach those of a single vessel.



2. ITB MODE TYPE



In order to accommodate the wide spectrum of designs, ITBs -are classed as either Pushing Mode or Dual Mode.



a. Pushing Mode ITB



(1) A Pushing Mode ITB has the characteristics of a ship of comparable size in that it has a similar seakeeping capability and it remains in the pushing mode throughout a voyage under all anticipated weather conditions. A Pushing Mode ITB tug may be -connected to the barge with either a rigid or an articulated connection system.



(2) For example, an ITB in which the tug:



(a) cannot meet the towline pull stability criteria; or



(b) does not have installed or rigged the necessary equipment for towing by hawser; or



(c) cannot demonstrate safe separation from the barge under all operating conditions for which the tug and barge are designed to operate as a combined unit;
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Will be considered a Pushing Mode ITB and the tug must be able to remain in the pushing mode under those weather conditions in which a ship of equivalent size could operate.



b. Dual Mode ITB



(1) A Dual Model ITB is similar to a tug and barge where the. tug is secured in the barge notch or on fenders by means such as wire rope, chains, lines or other tackle now commonly used in offshore towing in that it is in all respects equipped to tow by hawser. It does differ, however in that it employs a method of connection which may permit greater speed, improved maneuverability and seakeeping, and which may be easier and safer to operate.



(2) A Dual Mode. ITB has all of the following characteristics:



(a) The tug has a hull shape which permits safe hawser towing.



(b) The tug meets the weather, dynamic and towline pull stability criteria.



(c) The tug and barge are equipped and rigged with the necessary gear for hawser towing. This should include a towing engine or bitts, hawser and bridle.



(d) The tug has. the capability to separate safely in a timely fashion at a predesignated sea state and shift to towing on the hawser. The capability to disconnect must be demonstrated.



(e) The barge is subject to inspection under applicable statutes. If the barge is not subject to inspection, the combined tug and barge will be considered a conventional tug barge combination.



3. APPLICATION OF THE REGULATIONS



a. Pushing Mode ITB



Those regulations and statutes applicable to a ship of the same tonnage as the aggregate tonnage of the combined units shall be applied.



b. Dual Mode ITB



The tug and barge of a Dual Mode ITB will be considered for inspection purposes as separate vessels. The specially designed connection system, however, will be considered as part of the barge.



4. GENERAL PROCEDURES FOR REVIEW, CERTIFICATION, AND INSPECTION



a. The initial step in the. Coast Guard review of a tug barge combination is to determine if the unit is an ITB by using the definition of this enclosure. Units falling within the definition should be classed as Pushing or Dual Mode ITBs. A mutual understanding between all concerned parties (designer, owners, OCMI, etc.) as to how the unit will be treated for inspection purposes should be established in the early stages of review.
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b. Pushing units will be reviewed as self-propelled vessels. Certification and inspection procedures will be the same tonnage as the aggregate tonnage of the Pushing Mode ITB.



c. Dual Mode units will be reviewed as separate vessels. The tug will be inspected only if it. requires inspection under applicable statutes. (For example1 a motor driven vessel greater than 300 gross tons operating on the high seas.,) Similarly, the barge will be inspected only if it requires inspection under applicable statutes. Review of an inspected barge. however, will encompass the specially designed connection system, including those system components on the tug, except. as noted in 4.e. below.



d. The Certificate of Inspection of the barge will specify those tugs which the Coast Guard has determined to be suitable for operation with the barge as an ITB. This limitation on the Certificate of Inspection, however, does not preclude non-specified tugs from operating with the barge when the specially designed connection system is not in use.



e. The Certificate of Inspection for the barge will note if connection system components on the specified tug(s) need be inspected during subsequent inspections. This determination will be made prior to initial certification of the inspected barge by the cognizant Officer in Charge; Marine Inspection. The determination will take into account the complexity of the tug mounted components and the likelihood of their malfunction with age. It may occur that component inspection on the tug at the time of a subsequent barge inspection would interfere with the' tug’s operational commitments. In this case, the Officer in Charge, Marine Inspection will accept written certification from the barge owner that the connection. system components on the tug are in good working order.



5. SPECIFIC DESIGN REQUIREMENTS



The following discussion contains some guidelines for Coast Guard review of Pushing Mode and Dual Mode ITBs.



a. Analysis of Connection



(1) For both Pushing and Dual Mode ITBs, the complexity of the connection will govern the method and degree of analysis required for a particular design. Dual Model ITB designs using simple connection systems will normally not require any greater analysis than that currently given a tug and barge where the tug is secured in the barge notch or on fenders by means such as wire rope, chains, lines or other tackle now commonly used in offshore towing. As the complexity of the connection system increases, the degree of analysis should increase accordingly. Pushing Mode ITB designs will normally require that a design analysis be performed which



(a) applies realistic environmental criteria representative of that which can be expected on the intended route,



(b) provides sufficient data to determine the motions of and between the tug, barge and their connection; and
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(c) can be utilized to establish the moments and forces which will be imposed on the units and the connection system.



It is the intent of the Coast Guard to verify that such an analysis has been performed using reasonable assumptions and an appropriate engineering approach.



(2) One approach is the use of an analytical model to provide response amplitude operators which will require verification by actual model basin testing. After the analytical model has been accepted, it may be used to perform motion analysis and determine loading over the full range of expected sea conditions.



(3) Where a particular connection system has previously undergone analysis, the results of the analysis may be considered for new applications of the design to tugs and barges of different length and displacement. The acceptability of any scaling will depend on the particulars of the design under consideration.



(4) Consideration will be given to the operational experience gained from designs which were employed prior to the publishing of these guidelines. When it can be shown that a system has a successful operational record, part or all of the detailed design analysis, which would normally be required for a new connection design, may be eliminated. Information such as sizes of tug barge combinations, specific routes, operational history, etc. should be provided to the Coast Guard when requesting that operational experience replace design analysis.



b. Longitudinal Strength



(1) An ITB connected by a completely rigid system allowing no relative motion between the tug and the barge (Pushing Mode) shall comply with ABS Rules for Building and Classing Steel Vessels for a single vessel of equivalent size. Structural formulas based on length shall use the length of the tug and barge when connected. (Where the Rules allow the use of .97L, .97 of the length of the tug and barge when connected may be used.)



(2) An ITB connected by a system that allows relative motion between the tug and barge in one or more degrees of freedon, whether Pushing or Dual Mode, shall be designed to the following standards:



(a) The longitudinal strength of the barge shall comply with the ABS Rules for Building and Classing Steel Barges for Offshore Service. The forces and moments imparted to the barge by the tug as determined from analytical techniques or model tests shall be included in determining longitudinal strength.



(b) For both Pushing and Dual Mode units1 the design shall take into account stresses in the vicinity of the points of attachment from forces and moments due to the interaction of the two units and from any loadings imposed by the attachment device itself.



c. Stability







For Pushing Mode units, the tug and barge individually and the combined unit shall meet all current applicable intact and damaged stability requirements. The Pushing Mode tug, however1 need not meet the towline pull criteria. For Dual Mode units, the tug and barge must meet stability requirements applicable to the vessels individually.

d. Connection Equipment



(1) The method and equipment used to effect the connection between the tug and barge must be designed on the basis of the considerations previously discussed in "Analysis of Connection."



(a) For Pushing Mode ITBs the connection system shall be capable of maintaining the connection and restricting excessive relative motion between the tug and barge under adverse weather conditions.



(b) For Dual Mode ITBs, the system should be capable of readily allowing safe disconnection. (Generally. disconnection within five minutes is considered acceptable.)



e. Disconnection and Reconnection



(1) ITBs of the Pushing Mode type shall not be required to demonstrate disconnection. It is intended that these units remain connected at all times during transit and that the units remain connected during emergencies. The master, however, shall always have the option of separating from the barge in extreme cases.



(2) For Dual Mode ITBs, the maximum sea state at which the tug can routinely disconnect and the maximum sea state at which the tug can safely reconnect shall be determined by the designer. This information shall be made available to the master or operator of each Dual Mode ITB for his use in exercising responsibility for the ITB's operation.



(3) For both Pushing Mode and Dual Mode ITBs, the proper procedures to effect disconnection shall be made available to the master or operator.



(4) Dual Mode ITBs are required to demonstrate the ability of the tug to safely and readily disconnect from the barge without impairing the stability or -structural integrity of either unit. This initial demonstration need not be performed at any specified sea state. Additional design information, however, must be submitted to the Coast Guard to reasonably support the ability of the Dual Mode ITB to routinely disconnect at the sea states designated by the designer. If the design information submitted is not adequate, actual demonstration of the ability of the tug to disconnect in sea states approximating those maximum sea states claimed by the designer will be required. At each subsequent inspection for certification of the barge, the connection system shall be examined. A demonstration of disconnection/reconnection in port may be required by the Officer in Charge, Marine Inspection to ensure the good working order of the equipment.



f. Fire Protection







(1) For Pushing Mode units, all firefighting and structural fire protection requirements will be applied to the combined tug and barge as a single vessel.



(2) For Dual Mode units, requirements for firefighting equipment and structural fire protection will be applied to the tug and barge individually.

g. Loading Manual



The master of every Pushing Mode ITB shall be supplied with sufficient information in a form approved by the -loadline assigning and issuing authority, to enable him to arrange for the loading and ballasting of the barge in such a way as to avoid the creation of any unacceptable stresses in the barge's structure, especially during dockside loading and unloading. Similar information shall be supplied to the operator of a Dual Mode ITB barge when it is otherwise required by regulation because of the service and size of the barge.



h. Load Line Assessment



(1) For Pushing Mode units, both the tug and the barge will be assigned load lines, so that independent operation of. either the tug or the barge is not precluded. The tug's load line will be calculated and assigned independently. The required freeboard of the barge will be calculated both independently and by taking into account the intact (and damage, if applicable) stability requirements of the combined unit. The load line which results in the greater freeboard from the above calculations will be assigned to the barge. When operating in the pushing mode, the barge's load Line may not be submerged, but consideration will be given to approving loading conditions which submerge the tugs load line. In no case, however, will loading conditions which submerge any portion of the tug's freeboard deck be approved. The barge of a Pushing Mode ITB will not be considered an unmanned barge for the purposes of the freeboard reduction provided for in 46 CFR 42.20-10(h).



(2) For Dual Mode units, both the tug and the barge will be assigned independently calculated load lines. An unmanned barge of Dual Mode ITB maybe considered or the freeboard reduction provided for in 46 CFR 42.20-10(h).



i. Lifesaving Equipment



(1) For Pushing Mode units, lifesaving equipment requirements will be based on the combined tug and barge. Since the tug of a Pushing Mode ITB must be able to remain in the pushing mode during all anticipated operations, the location of lifesaving equipment will be as for a ship of equivalent size.



(2) For Dual Mode units, lifesaving equipment type, amount and location will be based on the tug and barge individually.



6. MANNING



The following manning scales are directed to motor-propelled ITBs, and are provided for general informational purposes only. The actual scale assigned a particular Pushing Mode ITB or a tug of a Dual Mode ITB may vary somewhat due to its individual features. Accordingly, potential owners and operators of ITBs are urged to compile and submit to the cognizant Officer in Charge, Marine







Inspection a complete general information and operating scenario at an early date. Such action will permit the establishment of a tentative manning scale, and minimize the possibility of ultimately receiving a scale which the Pushing Mode ITB or tug of a Dual Mode ITB cannot physically accommodate.



a. Pushing Mode



(1) It is contemplated that virtually all of this class of ITB will equal or exceed 1000 gross tons (combined tug and barge tonnage). The following manning scale presupposes a highly automated engineering plant and making certain call and convenience features available to bridge personnel. Failure to have such special features will cause an upward adjustment of the scale.



		1

		Master

		1

		Chief Engineer



		1

		Chief Mate

		1

		First Assistant Engineer



		1

		Second Mate

		1

		Second/Third Assistant Engineer



		1

		Third Mate

		1

		Radio Officer (as required by the FCC)



		6-4*

		Able Seamen

		

		



		0-2*

		Ordinary Seamen

		

		







* Variables



Note: Master/First Class Pilot and 3 First Class Pilots shall be utilized on ITBs navigating exclusively on the Great Lakes in lieu of the above indicated deck officers.



(2) Owners, operators and designers are advised that Coast Guard policy requires an initial period of fully manned operation of automated engineering plants. The duration of this fully manned operating period shall be determined by the cognizant Officer in Charge, Marine Inspection. Accordingly, the quarters should be designed to accommodate a minimum of 3 additional persons (oilers), in addition to the above scale. Another factor compelling the additional accommodations is the everpresent possibility of significant or continuing malfunction of the automated engineering plant. Should such an eventuality occur, an increase in the manning scale (above the of the automated level) will be prescribed.



b. Dual Mode ITB



(1) The Dual Mode seagoing ITB manning scale is controlled by the gross tonnage and inspection status of the tug. Accordingly, when applying existing laws a great degree of variation will result. The following examples are considered representative.



1000 Gross Tons and Above

See scale noted in Pushing Mode ITB section 300 and over but less than 1000 Gross Tons



		1

		Master

		1

		Chief Engineer



		2

		Licensed Mates

		X*

		Licensed Assistant Engineers



		4-2*

		Able Seamen

		

		











2-1*	Ordinary Seamen



* Variables



NOTE: The tugs in the above tonnage ranges are subject to Coast Guard inspection, and the commentary concerning special features, accommodation, etc. contained in the Pushing Mode ITB section is generally applicable.



200 and over but less than 300 Gross Tons (uninspected)



		1

		Master

		1

		Chief Engineer



		X*

		Mates

		X*

		Licensed Assistant Engineers







* Variables



NOTE: The requirement for the foregoing officers are derived from a complementary reading of 46 U.S.C. 224a and 46 U.S.C. 673. Unlicensed personnel in the deck and engine departments are controlled by 46 U.S.C. 672 and 673.



Less than 200 Gross Tons (Uninspected)



2	Operator of Uninspected Towing Vessels



NOTE: For those units of 100 gross tons and above, the unlicensed personnel are controlled by 46 U.S.C. 672 and 673.



(2) For Dual Mode Great Lakes ITBs, the tug is not subject to inspection regardless of gross tonnage. The above noted manning scale and comment applicable to Dual Mode seagoing ITBs, of less than 200 gross tons, therefore, applies without tonnage limitations.



c. Steam propelled ITBs whether Pushing or Dual Mode and whether seagoing or navigating on the Great Lakes are subject to inspection. As this propulsion system is not commonly used for ITB operations, example manning scales are not provided. Potential owners and operators should contact the cognizant Officer in Charge, Marine In section for guidance if steam propulsion is anticipated.



7. OTHER COAST GUARD REGULATIONS



The definition in this NVC of an ITB applies to vessel construction standards, inspection, certification and manning and may not necessarily be applicable with reference to other regulations and statutes. For example, characterization of a vessel combination as a Pushing Mode or Dual Mode ITB as outlined in this NVC does not determine the running lights the combination will display. Reference must be made to the Navigation Rules (formerly "Rules of the Road") to determine the criteria for the correct running lights to display. The Inland Navigation Rules Act of 1980 (Inland Rules) and the International Regulations for Preventing Collisions at Sea, 1972 (International Rules) distinguish rigidly connected tug barge combinations from non-rigidly connected combinations. Therefore, a rigidly connected ITB, whether characterized as Pushing Mode or Dual Mode by the guidelines of this NVC, would display the running lights of a ship under the Inland and International Rules. Likewise, a tug barge combination not rigidly connected,







whether characterized as Pushing Mode or Dual Mode by the guidelines of this NVC, would display the running lights for a power driven vessel pushing ahead or towing astern as appropriate.
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PURPOSE.  The purpose of this policy letter is to provide guidance to the marine industry and Officers in Charge, Marine Inspection (OCMIs) when evaluating the operation or maintenance of equipment or systems on an unmanned barge, forming part of an ATB, as hereinafter described, to determine when personnel may conditionally occupy the barge. 

APPLICATION. This policy letter applies to an unmanned barge forming a part of an ATB operating outside the Boundary Line.  For the purposes of this policy letter an ATB is equivalent to a dual-mode integrated tug barge (ITB) in reference (c).  This policy letter does not apply to an ATB barge certificated as manned.  This policy letter may be applied, at the request of the operator, to an unmanned ATB barge certificated as permissively manned in accordance with the criteria of this policy letter.  At the request of the operator, this policy letter may be applied to an unmanned ATB barge operating exclusively on the Great Lakes subject to MVI policy letter 06-93, in accordance with this policy letter. 	Comment by pjlee: Per WG meeting 12/9

ACTION.  OCMIs and marine inspectors should utilize this policy when evaluating the operations of an unmanned barge forming part of an ATB combination and determining when personnel may conditionally occupy the barge for the purpose of performing duties not connected to the navigation of the barge while underway.  Units are reminded, IAW reference (a), CG-CVC shall be consulted for new construction or a change in service of an existing ATB, before a final determination is made as to manning status or load-line assignment.

DIRECTIVES AFFECTED.  This policy will be incorporated into future changes of references (b) and (c).

ENVIRONMENTAL ASPECT AND IMPACT CONSIDERATIONS. Environmental considerations were examined in the development of this policy letter and have been determined not to be applicable.

FORMS/REPORTS.  None 

BACKGROUND.  Compared to a Push Mode Integrated Tug Barge (ITB), Articulated Tug Barge (ATB) combinations have become the design of choice and have advanced in size and complexity since 1981 when reference (c) was originally promulgated.  By virtue of their operations, these modern ATBs may employ towing vessel personnel to operate and maintain systems on board the barge while underway, which may place personnel at risk.  Though Section 1.2 of the ISM Code requires “The safety management objectives of the Company should assess all identified risks to its ships, personnel and the environment and establish appropriate safeguards”, updated national policy is needed to ensure consistency in establishing manning requirements on ATBs.

DISCUSSION.  

a. Technological advances and the substantial increases in ATB barge design and complexity have increased the employment of personnel to maintain, operate, and monitor equipment that until recently was reserved for ships.  Operators routinely place personnel aboard these ATB barges to operate, monitor, and service cargo and ballast systems when it is safe to do so at the master’s discretion according to company policy.

b. Plan review is being conducted by the Marine Safety Center (MSC) or the American Bureau of Shipping (ABS) under NVIC 10-82, Change 2.  At the request of vessel operators, these reviews are based on the barge being unmanned.  There may be no provisions or “triggers” that would signal MSC or ABS to notify the cognizant OCMI if work stations are discovered during plan review that could reveal the operator’s intent to employ personnel to periodically perform functions on the barge while underway.  In addition, it is often the case that the towing vessel is built at one location and the barge is built at another location (or time), so it is not possible to see the system in the aggregate until they actually are brought together to begin operations.  Furthermore, if an ATB barge is determined to be manned, for the purpose of load line assignment, it may lose the 25% free board reduction it would receive with an unmanned load line assignment. 

c. The Coast Guard’s existing guidance on ATBs resides almost entirely in one document, NVIC 2-81 Change-1.  Currently, NVIC 2-81 Change-1 does not address the ATB as a “system” composed of two separate vessels (dual-mode configuration) with operational characteristics inherent of a single unit.  As a practical matter, operations involving cargo or ballast while underway should be done with the towing vessel coupled to the barge in push mode and not towing astern.  With advancements in ATB coupling systems, the astern towing mode of operation is not normally employed, except when the towing vessel does not have a compatible coupling system or in an emergency.  

POLICY.  Anytime personnel are required to be on the barge while operating outside the Boundary Line, the barge will be considered manned unless this policy has been met.  When operating outside the Boundary Line, an ATB barge with unmanned load line assignment may be conditionally occupied, [and may retain a 25% freeboard reduction in ocean service], in accordance with the following criteria:	Comment by pjlee: Add per CVC-1 input	Comment by pjlee: Tom should we retain this highlighted phase?

a. Objective evidence should be available that details the master’s authority and conditions to restrict access to the barge, allow personnel to conditionally occupy the barge while underway outside of the Boundary Line, and the procedures to be followed..  This objective evidence may be in the towing vessel’s safety management system, procedures manual, or some other form of written policy. 

b. There are no overnight accommodations or cooking facilities in service on the barge (a coffee pot and microwave do not constitute a cooking facility). Messing and berthing for personnel should be provided on the towing vessel.  

c. Personnel protections measures, such as guardrails in accordance with load line standards, life saving, and fire safety provisions, are to the satisfaction of the cognizant OCMI.  At a minimum, this should include personal and primary lifesaving appliances such as PFDs, immersion suits (if appropriate), and a life raft for the total amount of personnel allowed to conditionally occupy the barge.  

d. The towing vessel and barge should be arranged to provide safe passage between them, when the towing vessel master deems it safe for personnel to occupy the barge.  If at any time personnel are directly over the water when transiting between the two vessels, a means of preventing the crew member from falling into the water or being trapped between the vessels should be provided, e.g., safety netting, fall restraint system, gangway with handrails, etc.

e. An egress route along the length of the barge from bow to stern should be provided to allow personnel to safely return to the transition area.   

f. Primary and back-up communications between personnel on the towing vessel and personnel on the barge should be provided.   

g. In the event of a casualty to personnel on the barge, a first aid kit should be available on the barge.  A means to transport personnel to the towing vessel should be readily available on the tug or barge.

This policy is effective on the date of publication.  New vessels with a contract date after publication of this policy should be compliant with this policy prior to certification to be considered conditionally occupied.  With respect to an existing unmanned ATB barge, if hot-work and/or dry-docking is required for compliance with paragraphs (c), (d), and (e) above, these items should be accomplished within a period of five (5) years, or at the next special survey required by the applicable classification society, following the date of this policy letter, whichever occurs later.  However, conditional occupancy will not be allowed on those barges without any handrails or personal and primary lifesaving equipment.	Comment by pjlee: Added this grandfathering paragraph

The operator may demonstrate compliance with the foregoing criteria as part of risk assessment and mitigation provisions of the towing vessel’s safety management system, procedures manual, or some other form of written policy.

ENDORSEMENTS. The following shall be used when determining the personnel permitted to conditionally occupy the barge and the endorsements to be placed on the barge’s COI.	Comment by pjlee: This entire section came from the enclosure. Removed “tank barge” specific verbiage.  Encl to be delete once accepted.

Pursuant to 46 CFR 15.501, these individuals constitute “other required” crew and will be identified on the towing vessel’s or barge’s COI as an endorsement.  When the barge operator intends to conditionally occupy an unmanned barge while underway, for the purpose of operating barge machinery or maintenance and not for duties involving the navigation of the barge, the COI should be endorsed to include the following minimum other required crew for that purpose:

ALL BARGES (with the exception of Great Lakes):  

* 1 – Ordinary Seaman - An individual holding credentials authorizing service as an Ordinary Seaman or a superior rating with endorsement as Lifeboatman-Limited/PSC (proficient in survival craft).

TANK BARGE

* 1 – Tankerman-PIC (Barge) or Tankerman – An individual holding credentials authorizing service as Tankerman-PIC, pursuant to 46 USC 8703, 46 CFR Part 13, and 46 CFR §13.127 (c) with an endorsement as Lifeboatman-Limited/PSC (proficient in survival craft).

a. Variables.



1) Other required crew.  Other required crew consists of persons whom the OCMI has required due to special design or operation of a vessel who are not associated with the navigation of the vessel.  In the case of an ATB, the barge has no accommodations to be a manned vessel and the persons conditionally occupying the vessel come from the attached towing vessel and may be employed to conduct recurring cargo-related operations or maintenance (such as operation and maintenance of inert gas generators, thermal fluid heaters, crude oil washing, and ballasting).  



2) Tankerman.  Any time there are personnel conditionally occupying the tank barge to operate barge machinery related to the cargo or ballast water, there should be at least one Tankerman-PIC (Barge) or Tankerman-PIC present on board the barge.  Only individuals credentialed to authorize service as Tankerman-PIC (barge) may perform cargo operations while the barge is conditionally occupied (see 46 USC 8703, 46 CFR Part 13 and 46 CFR §13.127 (c)).  Use of restricted tankerman endorsements is permitted (see 46 CFR Part 13).



The following are sample Conditionally Occupied Unmanned Barge Endorsements:

		Certificated without a navigating crew.  While underway, this barge may be conditionally occupied by up to (specify a #) properly credentialed persons responsible for its safe operation.  These persons will have no duties connected with the navigation of the barge.



Other required crew:  At all times, when the barge is conditionally occupied, at least one individual holding the following credentials should be onboard the barge:



One (1) Tankerman-PIC (at a minimum; see discussion under “Variables”)

One (1) Lifeboatman (at a minimum, see discussion under  “Variables”)



While underway, this barge may only be conditionally occupied in fair weather as determined by the master.





DISCLAIMER. This guidance is neither a substitute for applicable legal requirements, nor a rule.  It is not intended nor does it impose legally-binding requirements on any party.  It represents the Coast Guard’s current thinking on this topic and may assist industry, mariners, the general public, and the Coast Guard, as well as other Federal and state regulators, in applying statutory and regulatory requirements.  An alternative approach may be used for complying with these requirements if the approach satisfies the requirements of the applicable statutes and regulations.  If you want to discuss an alternative approach (you are not required to do so), you may contact the Coast Guard Office of Commercial Vessel Compliance (CG-CVC) who is responsible for implementing this guidance.

QUESTIONS.  Questions concerning this policy and guidance should be directed to Office of Commercial Vessel Compliance, COMDT (CG-CVC), Domestic Compliance Division at CG-CVC-1@uscg.mil.  This policy and other Domestic Vessel Policy documents are posted on the CG-CVC website at http://www.uscg.mil/hq/cgcvc/cvc/policy/policy_letters.asp.





Enclosure	Comment by pjlee: Disregard this section. To be deleted once policy has incorporated enough of its content.	Comment by pjlee: Disregard this section. To be deleted once policy has incorporated enough of its content.
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G.  Integrated Tug-Barges (ITBs) [Refer to NVIC 2-81, as amended]. 



4.  Conditional Occupancy of Unmanned Barges forming part of an Articulated Tug Barge (ATB) Combination.



Thus far, the policy in this section has dealt with manning on board the towing vessel.  Since the initial publication of NVIC 2-81, the increase in available technology and potential for operations on board an unmanned tank barge that comprises part of an ATB system require consideration for the safety of towing vessel personnel that conditionally occupy the barge underway to conduct cargo-related operations and are accommodated on the towing vessel and not the barge.  Pursuant to 46 CFR 15.501 and 31.15, these individuals constitute “other required” crew and will be identified on the towing vessel’s or tank barge’s COI as an endorsement.  When the tank barge operator intends to conditionally occupy an unmanned tank barge while underway, for the purpose of operating barge machinery and not for duty involving the navigation of the barge, the COI should be endorsed to include the following minimum other required crew for that purpose:



ALL BARGES (with the exception of Great Lakes):  



* 1 – Ordinary Seaman - An individual holding credentials authorizing service as an Ordinary Seaman or a superior rating with endorsement as Lifeboatman-Limited/PSC (proficient in survival craft).



* 1 – Tankerman-PIC (Barge) or Tankerman – An individual holding credentials authorizing service as Tankerman-PIC, pursuant to 46 USC 8703, 46 CFR Part 13, and 46 CFR §13.127 (c) with an endorsement as Lifeboatman-Limited/PSC (proficient in survival craft).



* 1 – Ordinary Seaman - An individual holding credentials authorizing service as an Ordinary Seaman or a superior rating with endorsement as Lifeboatman-Limited/PSC (proficient in survival craft).



b. Variables.



3) Other required crew.  Other required crew consists of persons whom the OCMI has required due to special design or operation of a vessel who are not associated with the navigation of the vessel.  In the case of an ATB, the barge has no accommodations to be a manned vessel and the persons conditionally occupying the vessel come from the attached towing vessel and may be employed to conduct recurring (usually daily) cargo-related operations (such as operation and maintenance of inert gas generators, thermal fluid heaters, crude oil washing, and ballasting).  

 

4) Tankerman/Lifeboatman.  Any time there are personnel conditionally occupying the tank barge to operate barge machinery related to the cargo or ballast water, there should be at least one Tankerman-PIC (Barge) or Tankerman-PIC present on board the barge.  Only individuals credentialed to authorize service as Tankerman-PIC (barge) may perform cargo operations while the barge is conditionally occupied (see 46 USC 8703, 46 CFR Part 13 and 46 CFR §13.127 (c)).    Use of restricted tankerman endorsements is permitted (see 46 CFR Part 13).  



The OCMI shall work with the vessel operator and determine the actual required complement of personnel needed to conduct cargo or ballast-related operations while the vessel is underway.  Use of a safety management system or vessel operation manual is encouraged (and may be required in some cases).  Any time there are personnel conditionally occupying the tank barge, there should be at least one individual with a Lifeboatman endorsement present on board the barge.  It is possible for one individual to hold both a Tankerman and Lifeboatman endorsement on the same credential.  While on board, this Lifeboatman may perform non-cargo or ballast-related maintenance duties.  Lifeboatman-Limited is an acceptable endorsement.  Any personnel conditionally occupying the barge shall maintain continuous communications capability while on the barge with both the towing vessel.  All personnel conditionally occupying the barge should have MMCs pursuant to 46 CFR 12.407, 12.409, and 13.106.  



5) Watches, Work hours and rest periods.  Per 46 CFR 15.705, the performance of maintenance or work necessary to the vessel's safe operation on a daily basis does not in itself constitute the establishment of a watch, however this does count towards the hours of work that can be required of an employer.  The minimum safe manning levels specified in a vessel's COI take into consideration routine maintenance requirements and ability of the crew to perform all operational evolutions.  Based on the authority of 46 USC 9102, the Coast Guard can establish standards for work hours and rest for personnel on tank vessels, and when these vessels are beyond the Boundary Line, these persons will be covered by work hour and rest provisions of 46 CFR 15.1111 (a regulation used by other vessels and a standard based on STCW).



6) Lifesaving.  The areas where these persons conditionally occupy the barge and conduct their work are considered as workstations and, as result, 46 CFR Subchapter “W” applies to these vessels, as appropriate (see 46 CFR 199.10, Note 1).  Protection of the personnel conditionally occupying the barge shall be to the satisfaction of the OCMI.  At a minimum, the OCMI should ascertain the need for a liferaft, immersion suits, and lifebuoys on board the barge.  The COI of a conditionally occupied tank barge should indicate that the barge is “unmanned,” and appropriate Conditionally Occupied Unmanned Barge Endorsement(s) should be placed in Routes Permitted and Conditions of Operation Section of the COI. 



The following are sample Conditionally Occupied Unmanned Barge Endorsements:

		Certificated without a navigating crew.  While underway, this barge may be conditionally occupied by up to (specify a #) properly credentialed persons responsible for its safe operation.  These persons will have no duties connected with the navigation of the barge.



Other required crew:  At all times, when the barge is conditionally occupied, at least one individual holding the following credentials should be onboard the barge:



One (1) Tankerman-PIC (at a minimum; see discussion under “Variables”)

One (1) Lifeboatman (at a minimum, see discussion under  “Variables”)



While underway, this barge may only be conditionally occupied in fair weather as determined by the master.
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Great Lakes, and the principal requirement of the Policy Letter relates to the provision of
certificated Lifeboatmen to deploy the primary lifesaving devices (life rafts).

·         Discussed the subject of whether the existing NVIC should be revised (CH-2) or re-issued as
a new NVIC.  There have been indications from some USCG personnel that a new NVIC may
take longer to get published.  Scott Kuhaneck and Pat Lee agreed that the basic process is
the same.  Jerry Crooks will send an e-mail with voting buttons requesting input from Sub-
committee members.

·         Jill Taft volunteered to serve as Secretary to the Sub-committee, which was gratefully
accepted in the absence of any objection.

·         With no further questions or issues raised, adjourned at 1506 ET.
 
 

Jerry Crooks, CSHM
Shell Trading (U.S.) Company
Marine Technical Advisor - Northeast U.S.
Cell: +1 281 785 0522
Email: Jerry.Crooks@shell.com
Internet: http://www.shell.com
24-hr Incident Hotline: +1 713 241 2532
 
CONFIDENTIALITY NOTICE - The contents of this message may contain confidential and/or
privileged subject matter and may be subject to copyright.  Any unauthorized use or disclosure is
prohibited.  If you are not the intended recipient, please contact the sender and delete the material
(in any form) without disclosing it.  Thank you.
 

mailto:Jerry.Crooks@shell.com
http://www.shell.com/
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TSAC ATB SUBCOMITTEE MEETING MINUTES SPRING 2016 

Wednesday April 13, 2016 

ATB Subcommittee Chairman Jerry Crooks gave progress report on Task 15-02 

“Recommendations Regarding New and Updated Policy for Articulated Tug and Barge (ATB) 

Combinations Currently Contained in NVIC 2-81, Change 1 (hereinafter, ATB Task). The ATB 

Task was accepted at the Fall 2015 TSAC meeting and Mr. Crooks was nominated as 

subcommittee chair; Mr. Mike Caliendo nominated as subcommittee co-chair. Various 

individuals from industry and TSAC membership volunteered as subcommittee members. The 

ATB Task subcommittee would follow the language of the Task Statement to guide its work: 1.) 

Review proposed interim ATB policy developed by the Coast Guard-AWO Working Group on 

ATB Operations and Manning once completed; 2.) Review proposed recommendations 

developed by the Coast Guard-AWO Working Group on ATB Operations and Manning to revise 

NVIC 2-81, Change 1, once completed; 3.) Make written recommendations regarding the interim 

policy, NVIC 2-81, Change 1, and provide any other additional guidance as appropriate. 

As an initial matter, the ATB Task subcommittee held a vote among its members to determine 

whether NVIC 2-81, chg 1 should be revised or a new NVIC pertaining to ATBs should be 

drafted from scratch. The votes of the subcommittee recommended revising the existing NVIC 

2-81. 

As of today, the ATB Task subcommittee has not been able to accomplish any further work on 

the task because the first step, review of interim ATB policy, CG-CVC Policy Letter 15-XX 

Conditional Occupancy of Unmanned Barges Forming Part of an Articulated Tug Barge 

Combination (hereinafter “policy letter”) cannot proceed because the policy letter is still in draft 

form and has not been officially promulgated by Coast Guard. The delay in releasing the official 

policy letter has held up the work of both the CG-AWO Working Group on ATB Manning and 

Policy (hereinafter “ATB WG”) and the TSAC ATB Task Subcommittee. 

ATB Task Chairman Jerry Crooks expressed disappointment and frustration at the glacial pace 

of the CG’s approval and release at the policy letter. He emphasized that TSAC and other 

federal advisory committees were comprised of all-volunteer membership who had “day jobs” 

and yet turned out work product in a timely manner and no less should be expected from CG. 

Mr. Crooks suggested to industry members that they take up a “grass roots” movement to speak 

with CG officials at industry meetings about reports and recommendations that have apparently 
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died on the desks at CG HQ and go nowhere and no progress made. TSAC is ready to do its 

work but cannot because the CG has not done its own work. 

Ms. Caitlyn Stewart of AWO gave an overview of the progress the AWO ATB WG has made and 

commented there is broad consensus about ATB operational aspects, that a preliminary gap 

analysis was completed and a preliminary risk assessment unique to ATB operations was 

completed. The AWO WG advised on the policy letter CVC 15-XX pertaining to when an ATB 

can be conditionally occupied and that the AWO WG would reconvene after the policy letter was 

signed.  

Following Ms. Stewart, Mr. Pat Lee of CG remarked that administrative issues were apparently 

holding up release of the letter and he was aware that TSAC was handcuffed in its progress 

without an executed official policy letter to work from. He was asked whether there was 

reluctance on part of CG to sign the letter because of contents and he answered that the holdup 

was one of structure but not substance. New CG personnel were bringing new thoughts about 

the policy letter to the table, even though this was ground previously covered. 

In light of the delay releasing the official policy letter, Mr. Crooks noted that the DFO should be 

aware that deadlines set forth in the Task Statement would not be met. TSAC Chairman Steve 

Huttman suggested that a more realistic deadline for ATB Task final report would likely be 

Spring or Fall 2017, but this would depend on when the AWO WG and TSAC ATB Task 

subcommittee had official CG policy work from. 

AFTERNOON ATB SUBCOMITTEE BREAKOUT SESSION 

Following the morning’s Progress Report on the ATB Task, the subcommittee reconvened in the 

afternoon to formulate a plan for going forward without the Policy Letter to work from. In 

attendance were subcommittee chair Mr. Jerry Crooks, subcommittee co-chair Mr. Mike 

Caliendo, Jerry Gallion, Alan Bish, Ray Marquardt, Mike Fewell, Russell Luttman, Dan Nutt and 

Pat Lee. Subcommittee members Eric Johansson and Brian Guidry were meeting with other 

TSAC subcommittees.  

Jerry Gallion provided the group with background on how ATB policy / NVIC revisions came 

about, owing largely to problematic interpretations of existing NVIC 2-81 by OCMI in Portland, 

OR pertaining to two ATB units – one in operation for Crowley and the other in the final phases 

of construction for Kirby. It became apparent that existing CG policy with regard to ATBs was 

sorely outdated and CG reached out to AWO to form the Coast Guard-AWO Working Group on 
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ATB Operations and Manning to help inform CG about current ATB operations to bring CG 

policy up to date.  

Chairman Mr. Crooks announced “Plan B” for the ATB Task: since we don’t have the interim 

policy letter to work with, he asked members of the ATB Task subcommittee to read and review 

NVIC 2-81 and make markups with regard to the following:  

 What to keep 

 What to revise 

 What to add 

There was general consensus among subcommittee members to do away with the confusing 

“push-mode / dual mode ITB” language and simply refer to dual mode ITBs as “ATBs.”  

Co-chair of the ATB Task subcommittee Mr. Caliendo expressed concern that tug crewmembers 

who may be conditionally occupying the barge will take away from the necessary crew 

complement of the tug and potentially place the tug in an “unseaworthy” condition – a legal 

finding – if some sort of accident were to occur. The intent of determing conditional occupancy 

of the barge is not to require an increase in required  manning on the tug.  

There was also discussion about what endorsements would be required of those tug 

crewmembers permitted to conditionally occupy the barge, as there are ATBs in different 

services – tank barges, dry cargo barges, etc. 

Jerry Gallion reiterated the fact that the barge never has to be conditionally occupied at all, if 

conditions do not permit, and the decision rests with the tug’s Master and the policy/procedure 

within an individual ‘s SMS. 

Mr. Crooks added that a face-to-face meeting of the ATB Task subcommittee should probably 

be held if the policy letter on conditional occupancy is finalized, allowing the  AWO WG to 

release its final report.  

Mr. Crooks further noted that TSAC does not want to merely rubber stamp the AWO WG report 

because TSAC is also the voice of ATB operators who aren’t members of AWO and it is 

important to capture the input of non-AWO operators as well. If the AWO WG report hits all the 

marks then the ATB Task subcommittee can review the report and make minor suggestions for 

changes, but if there are significant gaps then the ATB Task subcommittee will form subgroups 

to address gaps.  
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There was good discussion about how the proposed policy letter on conditional occupancy 

should apply for Great Lakes operators (GL) when vessels are underway beyond the boundary 

line within the Great Lakes – which amounts to operation beyond the jetties of harbors. 

Consensus was that GL operators could not allow tug crewmembers to conditionally occupy the 

barge unless they “opt in” to the policy letter by having crew with required endorsements 

(AB/Lifeboatman) to occupy the barge when operating beyond the boundary line on GL. 

 

TSAC SPRING MEETING APRIL 14, 2016 – ATB TASK SUBCOMMITTE OFFICAL 
REMARKS 
ATB Task Subcommittee Chair Mr. Jerry Crooks reviewed the elements of Task 15-02 – to 

review and revise NVIC 2-81 to reflect changes in technology and operations of ATBs in the 

more than two decades since the original NVIC was released. 

Mr. Crooks presented background on how the tasking came to TSAC because of conflicting and 

problematic interpretations of NVIC 2-81 by OCMI Portland, OR pertaining to two ATBs – one in 

operation and the other about to be launched from shipyard. Whether a barge is considered 

manned or unmanned have significant ramifications for cargo carriage, safety equipment, 

operating parameters, etc. The initial response to this conflict was the formation of the Coast 

Guard-AWO Working Group on ATB Operations and Manning. As a secondary measure, Coast 

Guard proposed to TSAC Task 15-02, “Recommendations Regarding New and Updated Policy 

for Articulated Tug and Barge (ATB) Combinations Currently Contained in NVIC 2-81, Change 

1.” Once the CG-AWO ATB working group completed its review and reports on 

recommendations for ATB manning and operations, TSAC would then review the CG interim 

policy letter on conditional occupancy of barges in ATB combinations and then take up 

recommendations for revision to NVIC 2-81. Both the CG-AWO workgroup and ATB Task 

subcommittee work was contingent on CG release of CG-CVC Policy Letter 15-XX Conditional 

Occupancy of Unmanned Barges Forming Part of an Articulated Tug Barge Combination. The 

Policy Letter has not been released, so the work of both the CG-AWO workgroup and TSAC 

ATB Task subcommittee has not proceeded further. 

Mr. Crooks reviewed the progress the ATB Task Subcommittee has made since accepting the 

task at the TSAC Fall 2015 meeting, which was to outline how the task would be undertaken 

and to have a vote on whether NVIC 2-81 should be revised or an entirely new NVIC created to 
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address ATB operations. The vote of the ATB Task subcommittee was to revise existing NVIC 

2-81, so it would become NVIC 2-81, Change 2. 

In light of the delay in release of the policy letter, Mr. Crooks related that the ATB Task 

Subcommittee made alternative plans for the path forward – that the subcommittee members 

would individually review existing NVIC 2-81 and mark up with proposed revisions and that Mr. 

Crooks would attend future CG-AWO workgroup meetings as the TSAC representative in order 

that all parties stay informed of progress on this important topic. 

Mr. Crooks remarked that the ATB Task subcommittee was not in place to simply rubber-stamp 

the work of the CG-AWO ATB workgroup, but would seek the input and advices of non-AWO 

members who operate ATBs in order to capture the broadest consensus on ATB operations. 

Ms. Joyce Tyrell questioned Mr. Crooks on when the CG-AWO would issue its final report, to 

which Mr. Crooks responded this was contingent on CG finalizing and issuing Policy Letter 15-

XX on conditional occupancy of ATB barges – and did not know a time frame for release of the 

policy letter. Ultimately, the goal was to take relevant portions from Policy Letter 15-XX and 

incorporate them into the proposed NVIC 2-81 Change 2, and then the Policy Letter would be 

cancelled.  

Mr. Dan Nutt, a member of the TSAC ATB Task Subcommittee, and a member of the CG-AWO 

ATB workgroup commented that AWO did in fact reach out to non-AWO members for 

participation in the workgroup and has taken those operations into consideration in its work thus 

far.  

Mr. Crooks addressed those present at the meeting and encouraged other parties potentially 

interested in ATB operations such as naval architects and other technical disciplines to 

participate and/or give input on the ATB Tasking so that we could capture as many points of 

view as possible. Mr. Crooks also asked the audience if anyone knew of, or knew anyone who 

knew of, any ITBs (push-mode integrated tug-barge units) still in operation (apparently there is 

one we know of, PRESQUE ISLE). 

Mr. Crooks noted the due date of the TSAC final report on ATB Tasking, September 2016 and 

questioned whether this was an achievable date based on the fact that the CG interim policy 

letter on conditional occupancy of unmanned ATB barge units has not been issued, and that 

even a December 2016 proposed date for the subcommittee’s final report may not be possible. 
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Finally, Mr. Pat Lee of the Coast Guard spoke and informed all present that the CG-CVC Policy 

Letter 15-XX Conditional Occupancy of Unmanned Barges Forming Part of an Articulated Tug 

Barge Combination was being held up and not to expect signature and release in the immediate 

future. He was hopeful that the letter might be promulgated by September 2016, in time for the 

next full TSAC meeting but could make no promises. Mr. Lee regretted the fact that in hindsight 

the ATB task was likely presented to TSAC too early, but he promised to keep the issue alive 

and CG focused on finalizing the interim policy letter on conditional occupancy.  

Mr. Lee also remarked for the record that once CG released the final rule on towing vessel 

inspections – Subchapter M – that CG resources would likely be diverted and largely dedicated 

to matters involving that important rule, seemingly suggesting that official attention to the 

outstanding policy letter on conditional occupancy may be further diluted, resulting in more delay 

to its official release. 

This was the conclusion of remarks from the ATB Task subcommittee. 



From: Jerry.Crooks@shell.com
To: AlanB@reinauer.com; "brian.guidry@chouest.com"; cstewart@americanwaterways.com; dgroh@vtbarge.com;

dwesp@eagle.org; Ehogan@portcitytug.com; ejohansson@sunymaritime.edu; fdabritz@vanebrothers.com;
jerry.gallion@kirbycorp.com; Jeff.Parker@kirbycorp.com; jtaft@maritime.edu; David.Keene@shell.com;
mkent@americanwaterways.com; Mike.Farrell@randlog.com; fewellmd@dow.com; mvitt@enbisso.com;
mikecaliendo@Andrie.com; maclee622@me.com; RMarquardt@usshipcorp.com; rhill@oceantugbarge.com;
Kuhaneck, Thomas; shuttman@gandhtowing.com; dan.nutt@kirbycorp.com; Russell.Luttman@crowley.com;
weakley@lcaships.com; bill.sullivan@donjon.com

Subject: TSAC ATB Sub-committee Meeting Minutes 4-11-17
Attachments: Redline NVIC 2-81 3-16 ver w 4-11-17notes.docx

TSAC ATB Report - Spring 2017 Meeting.pptx

Team:
 
Greetings from Memphis where we just wrapped up the Spring 2017 meeting.  I want to thank Jill
Taft for untangling the mess I made of the straw man NVIC with the various versions, which lacked
version control and did not track changes.  She took all of the work done to date and created the
attached document, which captures all of the changes made and input received/discussed to date. 
This document will be used as the starting point for revising NVIC 2-81 CH-1.  Please discard all
previous versions.
 
During and after the working group meeting yesterday the members of the Sub-committee that
were in Memphis made significant progress on our Tasks.  Following are some notes taken by Jill Taft
during the meeting:
 
Day 1 - Jerry Crooks gave a progress report, using slides developed for the SUNY Towing Forum in
March 2017, to the full TSAC Committee and members of the public that were present.  He told the
audience that we are finally gaining traction after release of the CG-AWO WG Final Report.  He
highlighted work completed to date, especially the “straw man” NVIC in anticipation of release of
CG-AWO WG Final report, encompassing guidance from policy letter 16-04 and from Sub-committee
member recommendations.  Now that the CG-AWO WG Final Report is published, the
recommendations can be reviewed for acceptance and adoption into the revisions of NVIC 2-81 CH
1.  A proposed timeline for the work of the Sub-committee was to begin work on revising the NVIC
considering the recommendations of the AWO CG WG immediately, with an eye toward holding an
interim phone conference to discuss progress in July 2017, with the goal to present a final report to
TSAC at the next full committee meeting, Fall 2017.
 
Following the close of the Day 1, the ATB Subcommittee met in a breakout session to discuss next
steps.  In attendance were Jerry Crooks, Mike Fewell, Brian Guidry, David Groh, Jerry Gallion, Mike
Caliendo and Jill Taft.  During the breakout session we agreed:
 

·         Task 1 (review the interim Policy Letter) was deemed complete with one recommendation:
o   Change “waters of the Great Lakes” to “waters of the Great Lakes that are not

designated as protected waters by the COTP.”  This will allow crewmembers on
ATBs operating in designated protected waters to go aboard the ATB barge without
a conditional occupancy endorsement. 

o   It was noted that permissive manning may be a better option for Great Lakes ATBs. 
Permissive manning endorsements allow crew to be aboard the barge when within
20 nautical miles of shore.
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NVIC 2-81 CH-2



NAVIGATION AND VESSEL INSPECTION CIRCULAR NO. 2-81 CHANGE 2 INCLUDED

Electronic Version for Distribution Via the World Wide Web



Subj:	Coast Guard Inspection Guidance Regarding Articulated Tug Barge (ATB) Combinations



Ref:	(a) CG-CVC Policy Letter 16-04 dtd July 26, 2016 

	(b) Load Line Policy Notes, found online here: http://www.uscg.mil/hq/cg5/cg5212/docs/LLPN.pdf



1. PURPOSE.  The purpose of this Circular is to provide the marine industry and Coast Guard personnel with uniform guidance regarding the application of certain statutes and Coast Guard regulations to Articulated Tug Barge (ATB) combinations.  This circular does not apply to ATB barges that carry Liquified Hazardous Gas (LHG).



2. APPLICATION.  This guidance is effective on the publication date. Since past application of statutes and regulations was accomplished on an individual case basis, it is not necessary to apply this guidance retroactively. Therefore, this Circular will not be applied to existing tug barge combinations. Owners do, however, have the option of altering existing vessels to comply with this guidance if they so desire. This Circular is not applicable to ATBs with routes restricted to lakes, bays and sounds or rivers as defined in Title 46 Code of Federal Regulations Subpart 90.10.



3. DIRECTIVES AFFECTED.  Reference (a) is hereby cancelled. 



4. DISCUSSION. 	Comment by Jill Taft: Revise Enclosure section to describe what will be enclosed in NVIC 2-81 CH2 – include all refs to ITBs



a. Enclosure (1) is a comprehensive history of the development of tug/barge combinations, starting with the first Integrated Tug Barge (ITB) combination in the 1950s, through the modern ATB designs in service today.  Very few ITBs remain in service, having been replaced with more efficient ATB designs.  This Circular has been revised to provide guidance for ATBs and should not be applied to the ITBs that remain in service. 



b. The Coast Guard considers an ATB to be any tug barge combination which, through the use of special design features or a specially designed connection system, has increased seakeeping capabilities relative to a tug and barge in the conventional pushing mode. Because of their increased seakeeping capability, speed and cargo capacity, and because of their dependence for safe operation on the proper functioning of specially designed features, the Coast Guard considers it necessary to publicize the inspection and certification requirements applicable to ATBs.



c. Enclosure (2) is a summary of the connection systems in use at the time of publication of this Circular.  Coast Guard inspectors should familiarize themselves with the connection systems aboard the vessel being inspected by consulting the manufacturer’s drawings and manuals.



5. ACTION.  The guidelines contained in enclosure (3) are for use in conducting Coast Guard review and inspection of ATBs.	Comment by Jill Taft: In this document somewhere, include explicit statement that ATB barge may be towed by a conventional tug if necessary. This NVIC addresses ATBs not conventional tug/barge combos









Signature









Encl:	(1) The Articulated Tug/Barge – AT/B; The History and State of the Art, by Robert P. Hill,  N.A.

	(2) The Available Connection Systems, by Robert P. Hill, N.A.

	(3) Guidelines for Articulated Tug Barge Combinations

 

NON-STANDARD DISTRIBUTION:

Enclosure (3) to NVIC 2-81 CHANGE 2
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GUIDELINES FOR ARTICULATED TUG BARGE (ATB) COMBINATIONS



1. DEFINITION



a. An ATB is any tug barge combination using an articulated connection system that allows movement in one axis, or plane, in the critical area of fore and aft pitch.  Enclosure (2) is a summary of the various connection systems in use at the time of publication of this Circular.  A defining characteristic of an ATB is that the tug and barge are truly independent and capable of operation separately.



b. An ATB has all of the following characteristics:



(1) The tug has a hull shape which permits safe towing astern.



(2) The tug meets the weather, dynamic and towline pull stability criteria.



(3) The tug and barge are equipped for emergency towing astern.  A tow winch is not required.



(4) The tug has the capability to separate safely in a timely fashion[footnoteRef:2] when disconnection is judged to be warranted either by excessive loading or mechanical difficulty with the connection, or some other emergency where getting the tug and crew away from the barge is a prudent course of action.   The capability to disconnect must be demonstrated. [2:  Generally. disconnection within five minutes is considered acceptable.] 




(5) The tug and barge are subject to inspection under applicable statutes.  If either vessel is not subject to inspection the tug and barge will be considered a conventional tug and barge combination.	Comment by Jill Taft: Strike this entire paragraph because the reasoning and history are unclear. The issue here is not whether vessel is inspected or not, but how tug is connected to barge thus making it an ATB



2. APPLICATION OF THE REGULATIONS



a. The tug and barge are independent vessels and shall be inspected separately under the regulations applicable to the vessel size, type and cargo.  



b. The specially designed connection system will be considered as part of the barge.	Comment by Jill Taft: Can this statement stand written as-is? Review CG-AWO WG Final report p 8 discussing how implementation of SubM makes the connection system part of an inspected tug (don’t have to look to barge anymore as the only inspected vessel in the combo)



3. GENERAL PROCEDURES FOR REVIEW, CERTIFICATION, AND INSPECTION



a. The tug and barge will be reviewed as separate vessels.  The barge will be inspected only if it requires inspection under applicable statutes.  Review of an inspected barge will encompass the specially designed connection system, including those system components on the tug, except as noted in 4.e. below.	Comment by Jill Taft: Same issue as JT4



b. The Certificate of Inspection (COI) of the barge will specify those tugs which the Coast Guard has determined are suitable for operation with the barge as an ATB.  This limitation does not preclude non-specified tugs from operating with the barge when the specially designed connection system is not in use.



c. The COI for the barge will note if connection system components on the specified tug(s) need be inspected during subsequent inspections.  This determination will be made prior to initial certification of the inspected barge by the cognizant Officer in Charge, Marine Inspection (OCMI).  The determination will take into account the complexity of the tug mounted components and the likelihood of their malfunction with age.  If an inspection of the connection system components on the tug is not possible at the time of the barge inspection, the OCMI will accept written certification from the barge owner that the connection system components on the tug are in good working order.



4. SPECIFIC DESIGN REQUIREMENTS



a. Analysis of Connection



(1) The complexity of the connection will govern the method and degree of analysis required for a particular design.  It is the intent of the Coast Guard to verify that the analysis has been performed using reasonable assumptions and an appropriate engineering approach.  One approach is the use of an analytical model to provide response amplitude operators which will require verification by actual model basin testing.  After the analytical model has been accepted, it may be used to perform motion analysis and determine loading over the full range of expected sea conditions.



(2) Where a particular connection system has previously undergone analysis, the results of the analysis may be considered for new applications of the design to tugs and barges of different length and displacement.  The acceptability of any scaling will depend on the particulars of the design under consideration.



(3) Consideration will be given to the operational experience gained from designs which were employed prior to the publishing of these guidelines. When it can be shown that a system has a successful operational record, installed in a particular design of tug or barge, part or all of the detailed design analysis that would normally be required for a new connection design may be eliminated for that design or designs similar in power, displacement and relative location of the coupler.  Information such as sizes of tug barge combinations, specific routes, operational history, etc. should be provided to the Coast Guard when requesting that operational experience replace design analysis.



b. Longitudinal Strength



(1) An ATB connected by a system that allows relative motion between the tug and barge in one or more degrees of freedom shall be designed to the following standards:



(a) The longitudinal strength of the barge shall comply with the rules of a classification society acceptable to the Coast Guard at the time of the review.  The forces and moments imparted to the barge by the tug as determined from analytical techniques or model tests shall be included in determining longitudinal strength.  The analysis should include a clear indication of the percentage increase in bending moment anticipated by the weight of the tug acting on the stern of the barge at sea.



(b) The design shall take into account stresses in the vicinity of the points of attachment from forces and moments due to the interaction of the two units and from any loadings imposed by the connection system.

c. Stability



	The tug and barge shall meet the stability requirements applicable to the vessels individually.



d. Disconnection and Reconnection



(1) The maximum sea state at which the tug can safely disconnect and the maximum sea state at which the tug can safely reconnect shall be determined by the designer.  This information shall be made available to the master in the vessel’s Safety Management System (SMS) or other operational procedures.



(2) The disconnection/reconnection procedures shall be made available to the master in the vessel’s Safety Management System (SMS)SMS or other operational procedures.



(3) ATBs are required to demonstrate the ability of the tug to safely and readily disconnect from the barge without impairing the stability or structural integrity of either unit.  This initial demonstration need not be performed at any specified sea state.  Additional design information, however, must be submitted to the Coast Guard to reasonably support the ability of the ATB to routinely disconnect at the sea states designated by the designer.  The information submitted should cover the entire tug design including fendering systems, maneuvering capability and tug power.  If the design information submitted is not adequate, actual demonstration of the ability of the tug to disconnect in sea states approximating those maximum sea states claimed by the designer will be required.  At each subsequent inspection for certification of the barge, the connection system shall be examined.  A demonstration of disconnection/reconnection in port may be required by the OCMI to ensure the good working order of the equipment.



e. Fire Protection



	The tug and barge shall meet the firefighting equipment and structural fire protection requirements applicable to the vessels individually.



f. Loading Manual



The Person-in-Charge (PIC) of the barge shall be provided with information, in a form approved by the load line assigning and issuing authority, to enable the loading, unloading and ballasting of the barge without creating unacceptable stresses in the barge's structure.





g. Load Line Assessment



	The tug and the barge will be assigned independently calculated load lines.  An unmanned barge of an ATB may be considered for the freeboard reduction provided for in 46 CFR 42.20-10(h).



h. Lifesaving Equipment



	The tug and barge shall meet the lifesaving equipment requirements applicable to the vessels individually.



5. MANNING	Comment by Jill Taft: Consider changing heading to “CONDITIONAL OCCUPANCY”



a. ATBs have increased in numbers, size and complexity since 1981.  Modern ATBs may employ towing vessel personnel on the barge to operate and maintain systems (e.g., inert gas systems, thermal fluid heaters, ship service generators, self-unloading equipment and ballast systems) and transfer of these crew members between the tug and barge while underway, placing personnel at risk.  The status of a manned or unmanned load line assignment on some of the more advanced barges has been questioned because of the perceived necessity to continuously maintain or monitor the systems aboard the barge while underway.  However, the operators of these ATBs have stipulated that personnel attending these barges underway are not essential during the entire voyage or trip.  Thus, a "conditionally occupied" status, where personnel carry out discretionary activities on a barge with an unmanned load line assignment and only during fair weather or safe conditions, was established in reference (a). 



b. "Permissive manning" was initially developed to address specific vessel types (such as derrick barges, oil spill recovery vessels and cable-laying vessels).  They operated within 20 nautical miles of shore, met certain conditions as specified in reference (b), and on a work site with a standby vessel.  Over time, permissive manning was applied to seagoing barges, but these barges often operated outside the parameters described in policy.  Based on a review of ATB operations, new terminology was developed to describe when personnel can embark on unmanned barges operating at sea or on waters of the Great Lakes that are not designated as Protected Waters.  The main difference between "permissive manning" and "conditional occupancy" is that the latter clearly addresses operations beyond 20 nautical miles from shore with additional criteria.  For  the purposes  of  this policy, "conditional occupancy" includes, but is not limited to, work of a temporary and non essential nature, conducted under appropriately safe conditions, that involves maintenance and operation of systems onboard the barge that deal with the safe handling and transfer of cargo, ballast water, inert gas, and crude oil washing systems; the maintenance and operation of thermal fluid heaters and generators and other prime movers providing support to the aforementioned systems; and other items as may be determined by the OCMI. The final determination on what constitutes "conditional occupancy" rests with the OCMI.  A certificated barge with an unmanned load line will have a choice between "permissively manned" or "conditional occupancy"- and can choose the policy that works best for their business model. In addition, the company can choose to apply permissive manning or conditional occupancy as appropriate to the barges in its fleet.





c.  ATB barges with complex systems that require continuous monitoring of an essential nature shall be considered manned barges. 



d. Conditional Occupancy



(1) If the criteria in 5.a.(2) are met, a barge operating beyond the Boundary Line[footnoteRef:3], or on waters of the Great Lakes that are not designated as Protected Waters, with an unmanned load line assignment, may be conditionally occupied.  Otherwise, the barge shall be considered a manned barge.  During periods when a towing vessel crewmember is conditionally occupying the barge the towing vessel is considered to be in compliance with the manning requirements of its COI.	Comment by Jill Taft: Consider revising footnote to delete most of the language and just include the customary citation and sentence involving Boundary Line 46 CFR Part 7 [3:  The Boundary Line marks the dividing point between internal and offshore waters for several legal purposes, including load line regulations.  The Boundary Line is sometimes confused with the Demarcation Line, which is the dividing point between domestic rules-of-the-road (Inland Navigating Rules) and the international rules-of-the-road (Convention on the International Regulations for Preventing Collision at Sea, or COLREGS). The Boundary Line and Demarcation Line are different lines for different purposes, although they might coincidently overlap at places along the coastline.  The U.S. Boundary Line is delineated in 46 CFR Part 7.  As a rule, on the Atlantic, Pacific, and Great Lakes coasts, the Boundary Line generally follows the high water shoreline, extended across the entrances to small bays, inlets, harbors, rivers, the ends of breakwaters or jetties, etc. In most cases, this means that as soon as an outbound vessel crosses seaward of the entrance, it has crossed outside the Boundary Line.  There are some significant exceptions to this general rule; therefore, it is essential to consult 46 CFR Part 7, in conjunction with the appropriate nautical chart, to determine the specific location of the Boundary Line for any particular location.] 




(2) The barge COI may be endorsed for conditional occupancy when the cognizant OCMI is satisfied that the following criteria have been met:



(a) Objective evidence shall be available that details the conditions under which personnel access to the barge will be controlled and allowed.  Current weather and environmental conditions shall be considered when determining when to let personnel access the barge, and a logbook entry shall be made that captures these conditions, as well as the number of personnel that made the transfer. This evaluation and logbook entry shall be made every time personnel transfer from the tug to the barge, and vice versa. This evidence will also include the Master's authority over the procedures to be followed. This objective evidence may be in the towing vessel operator's safety management system (SMS),, procedures manual, or some other form of written policy provided to the vessel's master by the owner or operator of the ATB. 

(b)  



(b)	With the exception of certain ATBs operating exclusively on the Great Lakes (e.g. converted former self-propelled vessels), there shall be no overnight accommodations or cooking facilities[footnoteRef:4] in service on the barge.  Messing and berthing for personnel shall be provided on the towing vessel. [4:  A coffee pot and/or microwave oven are not considered “cooking facilities.”  Safety showers and bottled water are permitted on board.] 




(c) Measures to protect personnel allowed to conditionally occupy the barge, such as lifesaving and fire safety provisions, at a minimum, shall include personal and primary lifesaving appliances, such as PFDs, immersion suits (if appropriate), and a life raft for the total amount of personnel allowed to conditionally occupy the ATB barge.  



(d) The towing vessel and barge shall be arranged to provide safe passage between them.  If at any time personnel are directly over the water when transiting between the two vessels, a means of preventing the crew member from falling into the water or being trapped between the vessels shall be provided (e.g., safety netting, fall restraint system, gangway with handrails, etc.) as determined by the OCMI.



(e) The towing vessel and barge shall be equipped to transfer tools and equipment to and from the barge so that crewmembers are not required to carry materials on their person while moving to and from the tug and barge. 



(f) Guardrails conforming to the dimensional standards of 46 CFR 42.15-75(b)(1) and (c) shall be installed around the perimeter of the barge.  Where operational factors prohibit installation of such guardrails, the ATB operator shall have a policy in place prohibiting access to those areas not protected by guardrails while the barge is operating outside the Boundary Line, or on waters of the Great Lakes that are not designated as Protected Waters.  Operational factors that prohibit the installation of guardrails may include, but are not limited to, ballast decks on trunk deck barges, mooring arrangements, manifold hose rail, emergency towing arrangements, etc.  Barges currently fitted with guardrails that are in substantial compliance with the criteria noted herein may be grandfathered at the discretion of the OCMI.  Barges without guardrails may not be conditionally occupied when operating outside the Boundary Line, or on waters of the Great Lakes.. that are not designated as Protected Waters.



(g) An egress route along the length of the barge from bow to stern shall be provided to allow personnel to safely return to the tug/barge transition area.  

 

(h) Primary and back-up communications between personnel on the tug and personnel on the barge shall be provided.



(i) A first aid kit shall be available on the barge.  Additionally, a means to transport personnel to the towing vessel shall be readily available on the towing vessel or barge.





(j) In conjunction with paragraph 5.a.(2)(c), whenever the barge is conditionally occupied, a properly credentialed crew member having a Lifeboatman or Lifeboatman/Limited endorsement shall be present on the barge (except on a barge operating exclusively on the Great Lakes).



(3) Endorsements for Conditional Occupancy



(a) For a barge with an unmanned load line assignment that could be conditionally occupied, the OCMI, if satisfied that the criteria for conditional occupancy have been met, shall endorse the COI as follows:



i. All ATB Barges:



While operating outside the Boundary Line, or on waters of the Great Lakes that are not designated as Protected Waters, this ATB barge may be conditionally occupied by up to (specify a #) persons.

Whenever personnel are conditionally occupying the ATB barge, a properly credentialed crew member having a Lifeboatman or Lifeboatman/Limited endorsement should be present on the barge.[footnoteRef:5] [5:  This portion of this endorsement does not apply to ATBs operating exclusively on the Great Lakes as per  
   paragraph 5.a.(2)(j).] 


ii.   ATB Tank Barges:



Whenever personnel are conditionally occupying the ATB  tank barge to operate barge machinery related to the cargo or ballast water, at least one Tankerman-PIC, Tankerman-PIC (Barge), or Restricted Tankerman-PIC should be present on board the barge.

6. OTHER COAST GUARD REGULATIONS



The definition in this NVIC of an ATB applies to vessel construction standards, inspection, certification and manning, and may not necessarily be applicable to other regulations and statutes. For example, the Navigation Rules distinguish rigidly connected tug barge combinations from non-rigidly connected combinations.  Under the Navigation Rules an ATB will display the running lights of a ship when rigidly connected.  When towing astern, typically in an emergency, the tug and barge will display the running lights appropriate to the circumstances.  In applying the lighting requirements of the COLREGS to ATBs, designers must consider that the relative heights between forward and aft masthead lights will change depending on the load condition of the barge, and the location of the sidelights will be affected by whether the tug is arranged to moor or unmoor by taking the barge alongside.	Comment by Jill Taft: Review this statement – is this comment over-reaching or over-broad?



OTHER ISSUES TO CONSIDER AS DISCUSSED AT BREAKOUT SESSION 4-11-17:



· Changes to policy letter 16-04 should be limited to Great Lakes issues regarding “protected waters.” ATBs operating beyond OCMI- (COTP??) designated protected waters must comply w conditional occupancy standards and/or apply for conditional occupancy endorsement on COI. CG will have to decide how to do this when barge is not inspected – no COI to attach conditional occupancy endorsement to but could be done w letter or some other mechanism. Owner/operator will have to prove conditional occupancy standards met to obtain letter if barge requires people aboard outside OCMI (COTP??) -designated waters. 



A WORD OR TWO ABOUT LHG BARGES:



· Make sure any reference to exclusion of LFG barges from conditional occupancy standards is removed. Cargo is not the issue, the issue is whether it is operationally necessary to put personnel on the barge. 





THINK ABOUT: 

· Keep manning discussions out of the NVIC keep in MSM.
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Question 1

Based on the definitions in NVIC 2-81 CH-1, a Pushing Mode ITB tug may be connected to the barge with:


a. A rigid connection system

b. An articulated connection system

c. Ropes and wires

d. Either a or b















Answer = d

3



Question 2

Based on NVIC 2-81 CH-1, a Dual Mode ITB has which of the the following characteristics:


a. The tug has a hull shape which permits safe hawser towing

b. The tug and barge are equipped and rigged with the necessary gear for hawser towing

c. The barge is subject to inspection 

d. All of the above













Answer = d

4



Question 3

True or False:



If the barge is not subject to inspection, the combined tug and barge will be considered a conventional tug barge combination.













Answer = True

5



Definitions from NVIC 2-81 CH-1



The Coast Guard considers an Integrated Tug Barge (ITB) to be any tug barge combination which, through the use of special design features or a specially designed connection system, has increased seakeeping capabilities relative to a tug and barge in the conventional pushing mode.
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Definitions from NVIC 2-81 CH-1



A Pushing Mode ITB has the characteristics of a ship of comparable size in that it has a similar seakeeping capability and it remains in the pushing mode throughout a voyage under all anticipated weather conditions.  A Pushing Mode ITB tug may be connected to the barge with either a rigid or an articulated connection system.













An ITB in which the tug:

(a) cannot meet the towline pull stability criteria; or

(b) does not have installed or rigged the necessary equipment for towing by

hawser; or

(c) cannot demonstrate safe separation from the barge under all operating

conditions for which the tug and barge are designed to operate as a

combined unit;

Will be considered a Pushing Mode ITB and the tug must be able to remain in the pushing mode

under those weather conditions in which a ship of equivalent size could operate.
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Definitions from NVIC 2-81 CH-1



A Dual Mode ITB is similar to a tug and barge where the tug is secured in the barge notch or on fenders by means such as wire rope, chains, lines or other tackle now commonly used in offshore towing in that it is in all respects equipped to tow by hawser. It does differ, however in that it employs a method of connection which may permit greater speed, improved maneuverability and seakeeping, and which may be easier and safer to operate.













The term “Dual Mode ITB is out of favor with the industry, which prefers this term be replaced with ATB.



A Dual Mode ITB has all of the following characteristics:

(a) The tug has a hull shape which permits safe hawser towing.

(b) The tug meets the weather, dynamic and towline pull stability criteria.

(c) The tug and barge are equipped and rigged with the necessary gear for

hawser towing. This should include a towing engine or bitts, hawser and

bridle.

(d) The tug has. the capability to separate safely in a timely fashion at a

predesignated sea state and shift to towing on the hawser. The capability

to disconnect must be demonstrated.

(e) The barge is subject to inspection under applicable statutes. If the barge is

not subject to inspection, the combined tug and barge will be considered a

conventional tug barge combination.
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Definitions from NVIC 2-81 CH-1



The term “Articulated Tug Barge (ATB)” does not exist in NVIC 2-81 CH-1.  A commonly accepted definition is any tug-barge combination which through the use of an articulated or “hinged” connection system between the tug and barge allows movement in one axis or plane in the critical area of fore-and-aft pitch. 
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Where did it start?



Coast Guard inspectors on the west coast questioned the practice of tug crewmen on ATBs boarding the barge while beyond the boundary line to operate or maintain machinery or prepare for cargo operations.  The barges did not have manned loadline assignments. 
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Coast Guard Actions



The Coast Guard formed a Working Group with the American Waterways Operators to develop new policy.  The Working Group created the new status “conditionally occupied,”  which is documented in 
CG-CVC Policy Letter 16-04 dated July 26, 2016.  If the barge meets the requirements of the Policy Letter the barge COI will be endorsed for conditionally occupied operation. 













This Policy Letter is intended to be interim guidance and will be cancelled upon issuance of a new NVIC.
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Conditional Occupancy

“Conditional occupancy" includes, but is not limited to, work of a temporary and non essential nature, conducted under appropriately safe conditions, that involves maintenance and operation of systems onboard the barge that deal with the safe handling and transfer of cargo, ballast water, inert gas, and crude oil washing systems; the maintenance and operation of thermal fluid heaters and generators and other prime movers providing support to the aforementioned systems; and other items as may be determined by the OCMI. 















12



Conditional Occupancy



“Conditional occupancy" does not include activities essential to the navigation of the ATB. 



The final determination on what constitutes "conditional occupancy" rests with the OCMI.
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Conditional Occupancy vs. Permissive Manning

"Permissive manning" applies to specific vessel types  operating within 20 nautical miles of shore, often on a work site with a standby vessel.



The main difference between "permissive manning" and "conditional occupancy" is that the latter clearly addresses operations beyond 20 nautical miles from shore with additional criteria. 
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Conditional Occupancy vs. Permissive Manning

A certificated barge with an unmanned load line will have a choice between "permissively manned" or "conditional occupancy"- and can choose the policy that works best for their business model. 



A company can choose to apply permissive manning or conditional occupancy as appropriate to the barges in its fleet.
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What is required by the Policy Letter?

Objective evidence of control in SMS or written policy

No overnight accommodations or cooking facilities

PFDs, immersion suits (where required) and life raft

Safe passage between tug and barge

Guardrails conforming to the dimensional standards of 46 CFR 42.15-75(b)(l) and (c) 

Egress route from bow to stern

Back up communications

First aid kit

Lifeboatman 













Objective evidence shall be available that details the conditions under which personnel access to the barge will be controlled and allowed.  Current weather and environmental conditions shall be considered when determining when to let personnel access the barge, and a logbook entry shall be made that captures these conditions, as well as the number of personnel that made the transfer. This evaluation and logbook entry shall be made every time personnel transfer from the tug to the barge, and vice versa. This evidence will also include the Master's authority over the procedures to be followed. "This objective evidence may be in the towing vessel operator's safety management system (SMS), procedures manual, or some other form of written policy provided to the vessel's master by the owner or operator of the ATB. 



The towing vessel and barge shall be arranged to provide safe passage between them. If at any time personnel are directly over the water when transitioning between the two vessels, a means of preventing the crew member from falling into the water or being trapped between the vessels shall be provided (e.g., safety netting, fall restraint system, gangway with handrails, etc.) as determined by the OCMI. 
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TSAC Tasking

1. Review proposed interim ATB policy developed by the Coast Guard-AWO Working Group on ATB Operations and Manning once completed.

2. Review proposed recommendations developed by the Coast Guard-AWO Working Group on ATB Operations and Manning to revise NVIC 2-81, CH-1, once completed.

3. Make written recommendations regarding the interim policy, NVIC 2-81, CH-1, and provide any other additional guidance as appropriate.
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Status

The CG/AWO Working Group completed its work in February and issued a final report. Several members of the Working Group are also participating on the TSAC ATB Sub-committee.  The objective is to present a report to the full TSAC Committee at the Fall 2017 TSAC meeting. 
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Task 1

1. Review proposed interim ATB policy developed by the Coast Guard-AWO Working Group on ATB Operations and Manning once completed.



The Sub-committee has completed its review of the Policy Letter and identified an issued with the language related to “waters of the Great Lakes.”  This will be addressed in the Sub-committee’s report and recommendations.
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Great Lakes

The language of the final Policy Letter was revised throughout the document from “operating beyond the Boundary Line” to “operating at sea or on the Great Lakes.”  Members of the TSAC ATB Sub-committee from the Great Lakes believe this language is too broad, and will require compliance with the requirements for conditional occupancy on waters that are currently designated as Protected Waters by the Coast Guard.  The Sub-committee is working to develop a comprehensive list of these Protected Waters, and may recommend that a conditional occupancy endorsement be applied only to vessels that embark crewmembers on the barge outside Protected Waters.













In no particular order.
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Task 2

2. Review proposed recommendations developed by the Coast Guard-AWO Working Group on ATB Operations and Manning to revise NVIC 2-81, CH-1, once completed.



The Sub-committee has completed its review of the Coast Guard-AWO Working Group Report and accepted as written the six recommendations in the Report.
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CG-AWO Working Group Recommendations

Replace the term “Dual Mode ITB” with “Articulated Tug Barge (ATB) in all existing and future CG policy, regulations and guidance.  The Sub-committee believes the regulations can be changed using the technical review process.

Place the procedures for review, certification and inspection of ATBs in MSM Vol. II.

Revise the Load Line Policy Notes to define “conditionally occupied” and the conditions for a 25% freeboard reduction.













CG-AWO Working Group Recommendations

Amend MSM Vol. II and MSM Vol. III to include guidance on conditionally occupied ATBs.

Review and approval of ATB plans should include consideration of whether the barge will be conditionally occupied, especially the arrangements for safe access.

Require a description of the systems to be installed on an unmanned ATB barge as part of the Application for Inspection.













What next?

The Sub-committee has decided to prepare a draft NVIC 
2-81, CH-2 applicable to all ATBs (regardless of cargo)

Push mode ITBs and ATBs will be defined; all other tugs and barges will be considered conventional tug/barge combinations

The current definition will be revised to remove language requiring that both the tug and barge be inspected

ATB barges with complex systems that require continuous monitoring of an essential nature shall be considered manned barges

All guidance for push mode ITBs in the revised NVIC will be in an Enclosure

The revised NVIC will include Enclosures about ATB History and ATB Connection Systems

Working on a list of protected waters in the Great Lakes
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Want to help?





All are welcome!  If you wish to participate contact:



Jerry Crooks

Jerry.Crooks@shell.com

(281) 785-0522
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o   Members of the Sub-committee that operate in the Great Lakes are compiling a list of
COTP designated protected waters.

·         Task 2 (review the CG-AWO WG Final Report) was deemed complete.  The Sub-committee
members present accepted all six recommendations in the Report.  See the slides in the
attached presentation for a paraphrased summary of the six recommendations.

·         The Sub-committee members present agreed that the best strategy for dealing with the
current NVIC was to recommend a revision to NVIC 2-81 CH-1:

o   Define push mode ITB and ATB:
§  Any vessel that does not meet the definition of push mode ITB or ATB will be

considered a conventional tug/barge combination.
§  The inspection status of the ATB barge will no longer be considered as a

defining element in the definition.
§  All references to “dual mode ITBs” to be changed to “Articulated Tug Barge

(ATB).”  [As per Recommendation 1 in the CG-AWO WG Final Report]
o   There will be no mention of the type of cargo carried as an element for conditional

occupancy status.
o   Remove all information about push mode ITBs (except the definition) to an Enclosure

to the revised NVIC.
o   ATB barges with systems that require continuous monitoring – essential to the safety

of the cargo or barge – will be considered manned barges.
 
On Day 2 I gave a revised presentation (slides attached).
 
Action items:
 

1.       Jill Taft to begin drafting a report.
2.       The Great Lakes contingent to identify “protected waters of the Great Lakes.”
3.       Robert Hill to develop two enclosures for the NVIC, one on the history of ATBs and one on

types of ATB connection systems in use today.
4.       Jerry Crooks to work on the revised NVIC.

 
Future plans:
 

1.       Jerry Crooks to send the revised NVIC to the full Sub-committee for review.  Target July
2017.

2.       Jill Taft to send draft report to the full Sub-committee for review when complete.  Target
July 2017.

3.        Schedule conference call to discuss the draft documents.  Target August 2017.
4.       Make revisions to the draft documents based on Sub-committee input.  Target September

2017.
5.       Present final report at the Fall TSAC meeting.

 
Jerry Crooks, CSHM
Shell Trading (U.S.) Company
Marine Technical Advisor - Northeast U.S. and Eastern Canada
Cell: +1 281 785 0522



Email: Jerry.Crooks@shell.com
Internet: http://www.shell.com
24-hr Incident Hotline: +1 713 241 2532
 
CONFIDENTIALITY NOTICE - The contents of this message may contain confidential and/or
privileged subject matter and may be subject to copyright.  Any unauthorized use or disclosure is
prohibited.  If you are not the intended recipient, please contact the sender and delete the material
(in any form) without disclosing it.  Thank you.
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From: Jerry.Crooks@shell.com
To: AlanB@reinauer.com; "brian.guidry@chouest.com"; cstewart@americanwaterways.com; dgroh@vtbarge.com;

dwesp@eagle.org; Ehogan@portcitytug.com; ejohansson@sunymaritime.edu; fdabritz@vanebrothers.com;
jerry.gallion@kirbycorp.com; Jeff.Parker@kirbycorp.com; jtaft@maritime.edu; David.Keene@shell.com;
lutzb@bayengna.com; mkent@americanwaterways.com; Mike.Farrell@randlog.com; fewellmd@dow.com;
mvitt@enbisso.com; mikecaliendo@Andrie.com; maclee622@me.com; RMarquardt@usshipcorp.com;
rhill@oceantugbarge.com; Kuhaneck, Thomas; shuttman@gandhtowing.com; dan.nutt@kirbycorp.com;
Russell.Luttman@crowley.com; weakley@lcaships.com; bill.sullivan@donjon.com

Subject: MINUTES OF CONFERENCE CALL 8-22-17
Attachments: Enclosure (1) to NVIC 2-81 CH-2 (Draft).docx

Enclosure (2) to NVIC 2-81 CH-2 (Draft).docx
Enclosure (3) to NVIC 2-81 CH-3 (Draft).doc
Draft NVIC 2-81 CH-2 14Jun17.docx
TSAC ATB Sub-committee Conference Call - July 2017.pptx

Yesterday’s conference call went forward as scheduled even though only eight members (of 19 who
accepted the meeting notice) called in.  The eight members attending were:
 
Jerry Crooks, Mike Fewell, Jerry Gallion, Matt Kent (AWO), Dan McAndrew (calling in for Dan Groh),
Dan Nutt, Jeff Parker, and Dan Wesp.
 
Last week I received some feedback that resulted in addition of three slides to the slide pack sent
with the meeting notice, therefore I have attached the revised slide pack for the benefit of those
unable to attend.  Please review the slides and send me your input in response to the questions on
the slides.  Silence will be taken as acceptance.
 
Yesterday’s call resulted in some changes to the draft NVIC and Enclosures (documented below).  I
have attached these for your review.  I am hopeful that after the reviews done to date and our
discussions on the conference call that this will be the draft presented at the next TSAC meeting. 
Although details are not final, it appears that meeting will occur in early December, when I will be
out of the country.  I will be discussing the presentation of the draft final report with Co-chair Mike
Caliendo.
 
The following minutes are broken down by Slide #:
 
Slides 5/6 – Task 1 – As noted on the Slide this Task is considered complete.  The interim Policy
Letter was issued in July 2016.  There have been no further comments from Sub-committee
members on the contents/requirements of the Policy Letter since issuance.
Slide 7 – Task 2 – This Task involved review of the recommendations of the CG/AWO Working Group,
and was completed at the Spring 2017 TSAC meeting in Memphis.  The Sub-committee members in
attendance reviewed the report and accepted all of the Working Group’s recommendations as
written.
Slide 8 – Task 3 – This Task is in progress.  Although the Task does not require the Sub-committee to
re-write the NVIC, the Sub-committee members in attendance at the Spring 2017 TSAC meeting
decided to revise the existing NVIC.
Slides 9/10 – These slides summarize the CG/AWO Working Group recommendations.  We reviewed
these during the conference call and there were no comments from members on the call.
Slide 11 – Structure of the NVIC - This slide proposes three questions, and when posed there was
agreement that Enclosure (1) for ITBs provides sufficient guidance and Enclosure (2) for ATBs agrees
with the adopted recommendations of the CG/AWO Working Group.  Although not unanimous there

mailto:Jerry.Crooks@shell.com
mailto:AlanB@reinauer.com
mailto:"brian.guidry@chouest.com"
mailto:cstewart@americanwaterways.com
mailto:dgroh@vtbarge.com
mailto:dwesp@eagle.org
mailto:Ehogan@portcitytug.com
mailto:ejohansson@sunymaritime.edu
mailto:fdabritz@vanebrothers.com
mailto:jerry.gallion@kirbycorp.com
mailto:Jeff.Parker@kirbycorp.com
mailto:jtaft@maritime.edu
mailto:David.Keene@shell.com
mailto:lutzb@bayengna.com
mailto:mkent@americanwaterways.com
mailto:Mike.Farrell@randlog.com
mailto:fewellmd@dow.com
mailto:mvitt@enbisso.com
mailto:mikecaliendo@Andrie.com
mailto:maclee622@me.com
mailto:RMarquardt@usshipcorp.com
mailto:rhill@oceantugbarge.com
mailto:Thomas.S.Kuhaneck@uscg.mil
mailto:shuttman@gandhtowing.com
mailto:dan.nutt@kirbycorp.com
mailto:Russell.Luttman@crowley.com
mailto:weakley@lcaships.com
mailto:bill.sullivan@donjon.com





Enclosure (13) to NVIC 2-81 CH-2

GUIDELINES FOR PUSH MODE INTEGRATED TUG BARGE (ITB) COMBINATIONS



1. DEFINITION



a. An n Integrated Tug BargeITB is any tug barge combination in which a specially designed propulsion unit (tug) is mated to a cargo unit (barge) of a compatible special design or where a propulsion unit (tug) is mated to a cargo unit (barge) with a specially designed connection system such that the combined unit has operating characteristics and seakeeping capabilities which exceed, under all anticipated weather conditions, those of a tug and barge where the tug is secured in the barge notch or on fenders by means such as wire rope, chains, lines or other tackle now commonly used in offshore towing.

b. 

c. An ITB has the characteristics of a ship of comparable size in that it has a similar seakeeping capability and it remains in the pushing mode throughout a voyage under all anticipated weather conditions.

d. 

e. Ann ITB has any of the following characteristics:



(1) The tug cannot operate with barges other than those barges specifically designed for joint operation with the tug.



(2) The tug cannot engage in hawser towing, i.e. does not meet the towline pull stability criteria or does not have necessary towing equipment installed.



(3) The tug requires significant reinforcement of internal structure to accommodate shelves, wedges or other interlocking mechanisms.



(4) The tug is restrained in the notch of a barge to the extent that the speed and weather operating capabilities of the combined unit approach those of a single vessel.



(5) The tug cannot demonstrate safe separation from the barge under all operating conditions for which the tug and barge are designed to operate as a combined unit.



2. APPLICATION OF THE REGULATIONS



a. The tug and barge are independent vessels and shall be inspected separately under the regulations applicable to the vessel size, type and cargo. The barge will be inspected only if it requires inspection under applicable statutes.

b. 

c. The definition in this NVIC of an ITBn ATB applies to vessel construction standards, inspection, certification and manning, and may not necessarily be applicable to other regulations and statutes, such as the Navigation Rules.	Comment by Jill Taft: Review this statement – is this comment over-reaching or over-broad?	Comment by Crooks, Jerome R STUSCO-STS/61: I’d call it TMI.  Moved first sentence to the definitions section.	Comment by Crooks, Jerome R STUSCO-STS/61: From Jerry Gallion: In Encl (4), this was called “policy” but here it is called “NVIC”. Why the inconsistency? Actually both Enclosures are labelled as “guidance.”
	Comment by Crooks, Jerome R STUSCO-STS/61: Agree it should be consistent.  Will change Enclosure (4) to read “NVIC” vice “policy.”  The language in Enclosure (4) was copied from the policy letter, which used the word “policy.”  Policy letters state and the MSM are “policy” and NVICs are “guidelines.”



d. Those regulations and statutes applicable to a ship of the same tonnage as the aggregate tonnage of the combined units shall be applied. 



3. GENERAL PROCEDURES FOR REVIEW, CERTIFICATION, AND INSPECTION	Comment by Crooks, Jerome R STUSCO-STS/61: Jerry Gallion suggested this be changed to “General Procedures for Review.”  I left as is because the paragraph mentions “Certification and inspection procedures…”



a. The initial step in the. Coast Guard review of a tug barge combination is to determine if the unit is an ITB by using the definition in this NVIC.  A mutual understanding between all concerned parties (designer, owners, OCMI, etc.) as to how the unit will be treated for inspection purposes should be established in the early stages of review.	Comment by Crooks, Jerome R STUSCO-STS/61: At suggestion of Jerry Gallion, changed this from “…of this enclosure…” to “NVIC” to be consistent.	Comment by Crooks, Jerome R STUSCO-STS/61: Also added the words “push mode” ahead of ITB.



b. The tug will be reviewed as a self-propelled vessel. Certification and inspection procedures will be applied using the aggregate tonnage of the tug and barge.	Comment by Crooks, Jerome R STUSCO-STS/61: Agree that this term is not used elsewhere.  The push unit is the part of the ITB providing propulsion.  This language came from NVIC 2-81 CH-1. Changed it to “tug.”

c. The tug and barge will be reviewed as separate vessels.  The specially designed connection system will be considered part of the tug, including those system components on the barge.



d. The Certificate of Inspection (COI) of the barge will specify those tugs which the Coast Guard has determined are suitable for operation with the barge as an ATB.  This limitation does not preclude non-specified tugs from operating with the barge when the specially designed connection system is not in use.



e. As already noted, some ATB barges may not require inspection.  In these cases, the COI for the tug will note if connection system components on the uninspected barge need be inspected during subsequent inspections.  This determination will be made prior to initial certification of the tug by the Officer in Charge Marine Inspection (OCMI).  The determination will take into account the complexity of the barge mounted components and the likelihood of deterioration with age.  If an inspection of the connection system components on the barge is not possible at the time of the tug inspection, the OCMI will accept written certification from the barge owner that the connection system components on the barge are in good working order.



4. SPECIFIC DESIGN REQUIREMENTS	Comment by Crooks, Jerome R STUSCO-STS/61: Jerry Gallion suggested this be changed to “Specific Review Requirements.”  I did not make this change because the content of this section does have design requirements in it.



a. Analysis of Connection



(1) The complexity of the connection will govern the method and degree of analysis required for a particular design.  As the complexity of the connection system increases, the degree of analysis should increase accordingly.  ITB designs will normally require that a design analysis be performed which:



(a) Applies realistic environmental criteria representative of that which can be expected on the intended route.

(b) Provides sufficient data to determine the motions of and between the tug, barge and their connection.



(c) Can be utilized to establish the moments and forces which will be imposed on the units and the connections system.



(2) IIt is the intent of the Coast Guard to verify that the analysis has been performed using reasonable assumptions and an appropriate engineering approach.  One approach is the use of an analytical model to provide response amplitude operators which will require verification by actual model basin testing.  After the analytical model has been accepted, it may be used to perform motion analysis and determine loading over the full range of expected sea conditions.



(3) Where a particular connection system has previously undergone analysis, the results of the analysis may be considered for new applications of the design to tugs and barges of different length and displacement.  The acceptability of any scaling will depend on the particulars of the design under consideration.



(4) Consideration will be given to the operational experience gained from designs which were employed prior to the publishing of these guidelines. When it can be shown that a system has a successful operational record, installed in a particular design of tug or barge, part or all of the detailed design analysis that would normally be required for a new connection design may be eliminated for that design or designs similar in power, displacement and relative location of the coupler.  Information such as sizes of tug barge combinations, specific routes, operational history, etc. should be provided to the Coast Guard when requesting that operational experience replace design analysis.









b. Longitudinal Strength



(1) An In ATB connected by a rigid system allowing no that allows relative motion between the tug and barge in one or more degrees of freedom shall complybe designed to the following standards:

(2) 

(3) The longitudinal strength of the barge shall comply  with the rules of a classification society acceptable to the Coast Guard at the time of the review for a single vessel of equivalent size.  Structural formulas based on length shall use the length of the tug and barge when connected. (Where the rules allow the use of .97L, .97 of the length of the tug and barge when connected may be used.)The forces and moments imparted to the barge by the tug as determined from analytical techniques or model tests shall be included in determining longitudinal strength.  The analysis should include a clear indication of the percentage increase in bending moment anticipated by the weight of the tug acting on the stern of the barge at sea.

(4) 

(5) 



(6) The design shall take into account stresses in the vicinity of the points of attachment from forces and moments due to the interaction of the two units and from any loadings imposed by the connection system.



c. Stability



	ITBs shall meet all current applicable intact and damaged stability requirements for the tug and barge individually and for the combined unit. The tug is not required to meet the towline pull criteria.



d. Connection Equipment



The method and equipment used to effect the connection between the tug and barge must be designed on the basis of the considerations previously discussed in “Analysis of Connection.”  The connection system shall be capable of maintaining the connection and restricting excessive relative motion between the tug and barge under adverse weather conditions.The tug and barge shall meet the stability requirements applicable to the vessels individually.



e. Disconnection and Reconnection



	ITBs shall not be required to demonstrate disconnection.  It is intended that these units remain connected at all times during transit and that the units remain connected during emergencies.  The master, however, shall always have the option of separating from the barge in extreme cases, and proper procedures to effect disconnection shall be available to the masterThe disconnection/reconnection procedures shall be made available to the master in the vessel’s Safety Management System (SMS) or other operational procedures.  The maximum sea state at which the tug can safely disconnect and the maximum sea state at which the tug can safely reconnect shall be determined by the designer and included in the SMS or other operational procedures.



(1) ATBs are required to demonstrate the ability of the tug to safely and readily disconnect from the barge without impairing the stability or structural integrity of either unit.  This initial demonstration need not be performed at any specified sea state.  Additional design information, however, must be submitted to the Coast Guard to reasonably support the ability of the ATB to routinely disconnect at the sea states designated by the designer.  The information submitted should cover the entire tug design including fendering systems, maneuvering capability and tug power.  If the design information submitted is not adequate, actual demonstration of the ability of the tug to disconnect in sea states approximating those maximum sea states claimed by the designer will be required.  At each subsequent inspection for certification of the barge, the connection system shall be examined.  A demonstration of disconnection/reconnection in port may be required by the OCMI to ensure the good working order of the equipment.



f. Fire Protection



	All firefighting and structural fire protection requirements shall be applied to the combined tug and barge as a single vessel.The tug and barge shall meet the firefighting equipment and structural fire protection requirements applicable to the vessels individually.



g. Loading Manual



The masterPerson-in-Charge (PIC) of the barge of an ITB shall be provided with information, in a form approved by the load line assigning and issuing authority, to enable the loading, unloading and ballasting of the barge without creating unacceptable stresses in the barge's structure.	Comment by Crooks, Jerome R STUSCO-STS/61: Inserted “…of a push mode ITB…” as suggested by Jerry Gallion. 





h. Load Line Assessment



		The tug and the barge will be assigned independently  calculated load lines so that independent operation of either the tug or the barge is not precluded.  The required freeboard of the barge will be calculated both independently and by taking into account the intact (and damage, if applicable) stability requirements of the combined unit.  The load line which results in the greater freeboard from the above calculations will be assigned to the barge.  When operating in the pushing mode, the barge's load line may not be submerged, but consideration will be given to approving loading conditions which submerge the tugs load line.  In no case, however, will loading conditions which submerge any portion of the tug's freeboard deck be approved.  The barge of an ITB will not be considered an unmanned barge for the purposes of the freeboard reduction provided for in 46 CFR 42.20-10(h).

.  An unmanned barge of an ATB may be considered for the freeboard reduction provided for in 46 CFR 42.20-10(h).



i. Lifesaving Equipment



	The lifesaving equipment requirements will be based on the combined tug and barge. Since the tug of an ITB must be able to remain in the pushing mode during all anticipated operations, the location of lifesaving equipment will be as for a ship of equivalent size.tug and barge shall meet the lifesaving equipment requirements applicable to the vessels individually.



5. CONDITIONAL OCCUPANCY



a. ATBs have increased in numbers, size and complexity since 1981.  Modern ATBs may employ towing vessel personnel on the barge to operate and maintain systems (e.g., inert gas systems, thermal fluid heaters, ship service generators, self-unloading equipment and ballast systems) and transfer of these crew members between the tug and barge while underway, placing personnel at risk.  The status of a manned or unmanned load line assignment on some of the more advanced barges has been questioned because of the perceived necessity to continuously maintain or monitor the systems aboard the barge while underway.  However, the operators of these ATBs have stipulated that personnel attending these barges underway are not essential during the entire voyage or trip.  Thus, a "conditionally occupied" status, where personnel carry out discretionary activities on a barge with an unmanned load line assignment and only during fair weather or safe conditions, was established in reference (a). 



b. "Permissive manning" was initially developed to address specific vessel types (such as derrick barges, oil spill recovery vessels and cable-laying vessels).  They operated within 20 nautical miles of shore, met certain conditions as specified in reference (b), and on a work site with a standby vessel.  Over time, permissive manning was applied to seagoing barges, but these barges often operated outside the parameters described in policy.  



c. Based on a review of ATB operations, new terminology was developed to describe when personnel can embark on unmanned barges operating at sea or on waters of the Great Lakes that are not designated as Protected Waters by the cognizant COTP.  The main difference between "permissive manning" and "conditional occupancy" is that the latter clearly addresses operations beyond 20 nautical miles from shore with additional criteria.  



d. For  the purposes  of  this policy, "conditional occupancy" includes, but is not limited to, work of a temporary and nonessential nature, conducted under appropriately safe conditions, that involves maintenance and operation of systems onboard the barge that deal with the safe handling and transfer of cargo, ballast water, inert gas, and crude oil washing systems; the maintenance and operation of thermal fluid heaters and generators and other prime movers providing support to the aforementioned systems; and other items as may be determined by the OCMI. The final determination on what constitutes "conditional occupancy" rests with the OCMI.  A certificated barge with an unmanned load line will have a choice between "permissively manned" or "conditional occupancy” and can choose the policy that works best for their business model. In addition, the company can choose to apply permissive manning or conditional occupancy as appropriate to the barges in its fleet.



e. If the criteria in Section xxx of Marine Safety Manual (MSM) Vol. II are met, a barge operating beyond the Boundary Line[footnoteRef:1], or on waters of the Great Lakes that are not designated as Protected Waters by the cognizant Captain of the Port (COTP), with an unmanned load line assignment, may be conditionally occupied.  Otherwise, the barge shall be considered a manned barge.  During periods when a towing vessel crewmember is conditionally occupying the barge the towing vessel is considered to be in compliance with the manning requirements of its COI. [1:  HYPERLINK "http://www.ecfr.gov/cgi-bin/text-idx?node=pt46.1.7" ] 




f. Some ATB barges may be equipped with complex systems that require continuous monitoring of an essential nature, such as liquefied gas barges.  These barges may be certificated as unmanned barges with conditional occupancy endorsements, and have an unmanned loadline assignment, if the barge is fitted with remote control and monitoring systems acceptable to the OCMI.  In the absence of remote control and monitoring systems acceptable to the OCMI these barges will be certificated as manned barges and have a manned loadline assignment.



g. Sample endorsements for conditional occupancy can be found in Section xxx of MSM Vol. III.  For uninspected barges, the OCMI may issue a letter authorizing conditional occupancy of the barge.


















Enclosure (24) to NVIC 2-81 CH-2

GUIDELINES FOR ARTICULATED TUG BARGE (ATB) COMBINATIONS



1. DEFINITION



0. An ATB is any tug barge combination using an articulated connection system that allows movement in one axis, or plane, in the critical area of fore and aft pitch.  Enclosure (2) is a summary of the various connection systems in use at the time of publication of this Circular.  A defining characteristic of an ATB is that the tug and barge are truly independent and capable of operation separately.



0. An ATB has all of the following characteristics:



1. The tug has a hull shape which permits safe towing astern.



1. The tug meets the weather, dynamic and towline pull stability criteria.



1. The tug and barge are equipped for emergency towing astern.  A tow winch is not required.



1. The tug has the capability to separate safely in a timely fashion[footnoteRef:1] when disconnection is judged to be warranted either by excessive loading or mechanical difficulty with the connection, or some other emergency.	Comment by Crooks, Jerome R STUSCO-STS/61: Seems my prior comment on this section was ignored.  Where does this 5 minute criterion come from and why is it justifiable?	Comment by Crooks, Jerome R STUSCO-STS/61: The 5-minute criteria is long standing CG guidance from NVIC 2-81 CH-1.  See Section 5.d(1)(b) – “Generally, disconnection within five minutes is considered acceptable.” The basis for this guidance is not known, so Jerry’s question about justification for it can’t be determined.  The assumption would be that the CG deemed disconnection within 5 minutes necessary for emergencies.  I think this point should be discussed by the full Sub-committee.  Perhaps the technical reps can weigh in on whether this standard is unreasonable. [1:  Generally, disconnection within five minutes is considered acceptable.] 




1. APPLICATION OF THE REGULATIONS



1. The tug and barge are independent vessels and shall be inspected separately under the regulations applicable to the vessel size, type and cargo. The barge will be inspected only if it requires inspection under applicable statutes.



1. The definition in this NVIC of an ATB applies to vessel construction standards, inspection, certification and manning, and may not necessarily be applicable to other regulations and statutes, such as the Navigation Rules. 	Comment by Jill Taft: Review this statement – is this comment over-reaching or over-broad?	Comment by Crooks, Jerome R STUSCO-STS/61: I’d call it TMI.  Moved first sentence to the definitions section.	Comment by Crooks, Jerome R STUSCO-STS/61: From Jerry Gallion: Completely agree that it is TMI. It is actually an overstatement as to the impact of this now-narrow NVIC on issues that are, for both vessels, addressed in regulations. This is now really only about when to allow persons to safely occupy the barge to carry out non-essential functions. It has little to do with construction, inspection, certification or manning. Indeed, we have agreed with CG-AWO WG that the manning related issues are to be addressed in the MSM. Further, the CG-AWO WG recommended that “that review, certification and inspection procedures and
design guidance for ATB tugboats should be removed from NVIC 2-81, Change 1, and
incorporated into Subchapter M implementation guidance”.	Comment by Crooks, Jerome R STUSCO-STS/61: Speaking philosophically, if the Sub-committee wants to adopt this comment, NVIC 2-81 CH-1 should be cancelled in its entirety and a new NVIC titled Conditional Occupancy issued.  The problem is that all guidance on ITBs and ATBs would be in the MSM, where it is harder to find.  Again, speaking philosophically, why not cancel all NVICs and put the guidance in the MSM?  The answer is that the MSM is policy – intended for CG personnel.  There was a time when the public’s only access to the MSM was a hard copy of a shelf at a CG office, but that has changed.  NVICs are guidance – intended for the public and CG personnel.  There is value (in my opinion) in having design, review and inspection guidance in this NVIC.  And when you think about it, many of the requirements for Conditional Occupancy involve design and inspection requirements.



1. GENERAL PROCEDURES FOR REVIEW, CERTIFICATION, AND INSPECTION	Comment by Crooks, Jerome R STUSCO-STS/61: From Jerry Gallion: This heading is completely misleading. This section, as it is currently constituted, does not set forth design requirements.
	Comment by Crooks, Jerome R STUSCO-STS/61: I disagree; there are extensive design requirements.  Will look to full Sub-committee for further comment.



a. The initial step in the. Coast Guard review of a tug barge combination is to determine if the unit is an ATB and whether the barge will be conditionally occupied by using the definitions in this NVIC.  A mutual understanding between all concerned parties (designer, owners, OCMI, etc.) as to how the unit will be treated for inspection purposes should be established in the early stages of review.



2. The specially designed connection system will be considered part of the tug, including those system components on the barge.	Comment by Crooks, Jerome R STUSCO-STS/61:  From Jerry Gallion: Redundant with 2a above.	Comment by Crooks, Jerome R STUSCO-STS/61: Jerry was referring to the first sentence, “The tug and barge will be reviewed as separate vessels.” Sentence was deleted (track changes not working).
	Comment by Crooks, Jerome R STUSCO-STS/61: Revised the language as suggested by Jill to incorporate the discussion in the CG/AWO WG Report.



2. The Certificate of Inspection (COI) of the barge will specify the type of connection systems which the Coast Guard has determined are suitable for operation with the barge as an ATB.  This limitation does not preclude conventional tugs or tugs with other types of connection systems from operating with the barge when the specially designed connection system is not in use.	Comment by Crooks, Jerome R STUSCO-STS/61: From Alan Bish: The COI should specify the type of system that is compatible with the barge i.e.; Beacon Jjak 400, Intercon 50” pin etc. There should be no names on the COI.	Comment by Crooks, Jerome R STUSCO-STS/61: I like this idea and have re-written the paragraph, pending agreement from the full Sub-committee.



2. As already noted, some ATB barges may not require inspection.  In these cases, the COI for the tug will note if connection system components on the uninspected barge need be inspected during subsequent inspections.  This determination will be made prior to initial certification of the tug by the Officer in Charge Marine Inspection (OCMI).  The determination will take into accountconsider the complexity of the barge mounted components and the likelihood of deterioration with age.  If an inspection of the connection system components on the barge is not possible at the time of the tug inspection, the OCMI will accept written certification from the barge owner that the connection system components on the barge are in good working order.	Comment by Crooks, Jerome R STUSCO-STS/61: Considered striking this paragraph, but then decided to revise it.  The connection components for inspected barges and tugs will be periodically inspected, but in the case of uninspected barges a provision is needed to address inspection of the barge mounted components.



1. SPECIFIC DESIGN REQUIREMENTS



3. Analysis of Connection



0. The complexity of the connection will govern the method and degree of analysis required for a particular design.  It is the intent of the Coast Guard to verify that the analysis has been performed using reasonable assumptions and an appropriate engineering approach.  One approach is the use of an analytical model to provide response amplitude operators which will require verification by actual model basin testing.  After the analytical model has been accepted, it may be used to perform motion analysis and determine loading over the full range of expected sea conditions.



0. Where a particular connection system has previously undergone analysis, the results of the analysis may be considered for new applications of the design to tugs and barges of different length and displacement.  The acceptability of any scaling will depend on the particulars of the design under consideration.



0. Consideration will be given to the operational experience gained from designs which were employed prior to the publishing of these guidelines. When it can be shown that a system has a successful operational record, installed in an ATB particular design of tug or barge, part or all ofall of the detailed design analysis that would normally be required for a new connection design may be eliminated for that design or designs similar in power, displacement and relative location of the coupler.  Information such as sizes of tug barge combinations, specific routes, operational history, etc. should be provided to the Coast Guard when requesting that operational experience replace design analysis.



3. Longitudinal Strength



1. An ATB connected by a system that allows relative motion between the tug and barge in one or more degrees of freedom shall be designed to the following standards:



0. The longitudinal strength of the barge shall comply with the rules of a classification society acceptable to the Coast Guard at the time of the review.  The forces and moments imparted to the barge by the tug as determined from analytical techniques or model tests shall be included in determining longitudinal strength.  The analysis should include a clear indication of the percentage increase in bending moment anticipated by the weight of the tug acting on the stern of the barge at sea.	Comment by Crooks, Jerome R STUSCO-STS/61: From Jerry Gallion: Another prior comment ignored. Where does this statement come from and why is it justified? It is not in 1981 version of the NVIC.	Comment by Crooks, Jerome R STUSCO-STS/61: This language was added at the suggestion of naval architect and Sub-committee member Bob Hill.



0. The design shall take into accountconsider stresses in the vicinity ofnear the points of attachment from forces and moments due to the interaction of the two units and from any loadings imposed by the connection system.



3. Stability



	The tug and barge shall meet the stability requirements applicable to the vessels individually.



3. Disconnection and Reconnection



3. The disconnection/reconnection procedures shall be made available to the master in the tug’s Towing Safety Management System (TSMS) or other operational procedures.  The maximum sea state at which the tug can safely disconnect and the maximum sea state at which the tug can safely reconnect shall be determined by the designer and included in the TSMS or other operational procedures.	Comment by Crooks, Jerome R STUSCO-STS/61: Combined the previous paragraphs (1) and (2).	Comment by Crooks, Jerome R STUSCO-STS/61: From Jerry Gallion: Isn’t the proper term for the document we’re contemplating here “Towing Safety Management System (TSMS),” as provided in 46 CFR Subchapter M?	Comment by Crooks, Jerome R STUSCO-STS/61: Good catch – agree and changed.  Track changes not working.



3. ATBs may beare required to demonstrate the ability of the tug to safely and readily disconnect from the barge without impairing the stability or structural integrity of either unit.  This initial demonstration need not be performed at any specified sea state.  Additional design information, however, must be submitted to the Coast Guard to reasonably support the ability of the ATB to routinely disconnect at the sea states designated by the designer.  The information submitted should cover the entire tug design including fendering systems, maneuvering capability and tug power.  If the design information submitted is not adequate, actual demonstration of the ability of the tug to disconnect in sea states approximating those maximum sea states claimed by the designer will be required.  At each subsequent inspection for certification of the barge, the connection system shall be examined.  A static demonstration of disconnection/
reconnection in port may be required by the OCMI to ensure the good working order of the equipment.	Comment by Crooks, Jerome R STUSCO-STS/61: From Alan Bish: Actual demonstration is not practical. If a system is designed for 40’ seas what owner is going to risk equipment with no opportunity to reconnect, let alone wait around for 40’ seas. Design information must be specific.	Comment by Crooks, Jerome R STUSCO-STS/61: After exchanging some e-mails with Alan for clarification, reached out to the Marine Safety Center through the Sub-committee’s CG technical rep for background.  Also asked the Sub-committee’s technical members (naval architects and class reps) for input.



3. Fire Protection



	The tug and barge shall meet the firefighting equipment and structural fire protection requirements applicable to the vessels individually.



3. Loading Manual



The person responsible for loading or unloading the barge shall be provided with information, in a form approved by the load line assigning and issuing authority, to enable the loading, unloading and ballasting of the barge without creating unacceptable stresses in the barge's structure.	Comment by Crooks, Jerome R STUSCO-STS/61: From Jerry Gallion: Another ignored prior comment. Who is that Person-in-Charge? What regulation defines this role? This is not in the 1981 version of the NVIC.

This would appear to assume that the barge carries liquid cargo, as the only two potentially related regulatory cites (33 CFR 155.710 and 46 CFR 39.6009) relate to such cargoes. However, 33 CFR 155.710 only applies to tankships and tank barges, and 46 CFR 39.6009 only “applies to tank vessels that use a vapor control system”.  Haven’t we made clear elsewhere in this draft that “There will be no mention of the type of cargo carried as an element for conditional occupancy status.” Here, if there is no liquid cargo, there is no designated PIC.	Comment by Crooks, Jerome R STUSCO-STS/61: This is a conundrum.  NVIC 2-81 CH-1 discusses loading manuals only for pushing mode ITBs, and stated, “The master…shall be provided…”  But for many ATBs the master is not the person responsible for loading the barge.  Jerry is correct that PIC is a term most often associated with liquid barges, so I have clarified this paragraph by removing the reference to “Person-in-Charge (PIC)” and changing it to, “The person responsible for loading or unloading the barge….”








3. Load Line Assessment



	The tug and the barge will be assigned independently calculated load lines.  An unmanned barge of an ATB may be considered for the freeboard reduction provided for in 46 CFR 42.20-10(h).



3. Lifesaving Equipment



	The tug and barge shall meet the lifesaving equipment requirements applicable to the vessels individually.



1. CONDITIONAL OCCUPANCY	Comment by Crooks, Jerome R STUSCO-STS/61: Agree



4. ATBs have increased in numbers, size and complexity since 1981.  Modern ATBs may employ towing vessel personnel on the barge to operate and maintain systems (e.g., inert gas systems, thermal fluid heaters, ship service generators, self-unloading equipment and ballast systems) and transfer of these crew members between the tug and barge while underway, placing personnel at risk.  The status of a manned or unmanned load line assignment on some of the more advanced barges has been questioned because of the perceived necessity to continuously maintain or monitor the systems aboard the barge while underway.  However, the operators of these ATBs have stipulated that personnel attending these barges underway are not essential during the entire voyage or trip.  Thus, a "conditionally occupied" status, where personnel carry out discretionary activities on a barge with an unmanned load line assignment and only during fair weather or safe conditions, was established in reference (a). 	Comment by Jill Taft: Decide whether the history section included here stays or is deleted.	Comment by Crooks, Jerome R STUSCO-STS/61: I know some Sub-committee members oppose wordy paragraphs full of history; however, given the high rate of turnover and inexperience among CG staff, this kind of background information can help understanding the reasons for the policies being applied.	Comment by Crooks, Jerome R STUSCO-STS/61: From Jerry Gallion: Still recommend that this history be simply a footnote.	Comment by Crooks, Jerome R STUSCO-STS/61: Will ask full Sub-committee to weigh in.



4. "Permissive manning" was initially developed to address specific vessel types (such as derrick barges, oil spill recovery vessels and cable-laying vessels).  They operated within 20 nautical miles of shore, met certain conditions as specified in reference (b), and on a work site with a standby vessel.  Over time, permissive manning was applied to seagoing barges, but these barges often operated outside the parameters described in policy.  



4. Based on a review of ATB operations, new terminology was developed to describe when personnel can embark on unmanned barges operating at sea or on waters of the Great Lakes that are not designated as Protected Waters by the cognizant COTP.  The main difference between "permissive manning" and "conditional occupancy" is that the latter clearly addresses operations beyond 20 nautical miles from shore with additional criteria.  



4. Conditional occupancy includes, but is not limited to, work of a temporary and nonessential nature, conducted under appropriately safe conditions, that involves maintenance and operation of systems onboard the barge that deal with the safe handling and transfer of cargo, ballast water, inert gas, and crude oil washing systems; the maintenance and operation of thermal fluid heaters and generators and other prime movers providing support to the aforementioned systems; and other items as may be determined by the OCMI. The final determination on what constitutes "conditional occupancy" rests with the OCMI.  A certificated barge with an unmanned load line will have a choice between "permissively manned" or "conditional occupancy” and can choose the policy that works best for their business model. In addition, the company can choose to apply permissive manning or conditional occupancy as appropriate to the barges in its fleet.	Comment by Crooks, Jerome R STUSCO-STS/61: Removed “For the purposes of this policy…”



4. If the criteria in Section xxx of Marine Safety Manual (MSM) Vol. II are met , a barge operatingBarges operating beyond the Boundary Line[footnoteRef:2], or on waters of the Great Lakes that are not designated as Protected Waters by the cognizant Captain of the Port (COTP), with an unmanned load line assignment, may be conditionally occupied if the criteria in Section xxx of Marine Safety Manual (MSM) Vol. II are met.  Otherwise, the barge shall be considered a manned barge.  During periods when a towing vessel crewmember is conditionally occupying the barge the towing vessel is considered to be in compliance with the manning requirements of its COI.	Comment by Jill Taft: Consider revising footnote to delete most of the language and just include the customary citation and sentence involving Boundary Line 46 CFR Part 7	Comment by Crooks, Jerome R STUSCO-STS/61: Agreed	Comment by Jill Taft: Add “as designated by cognizant COTP”	Comment by Crooks, Jerome R STUSCO-STS/61: Agreed, although the sentence does get more complex. [2:  The U.S. Boundary Line is delineated in 46 CFR Part 7.] 




4. The criteria in Section xxx of Marine Safety Manual (MSM) Vol. II shall not be applied to barges operating on waters of the Great Lakes that have been designated as protected waters by the cognizant COTP.  



4. Some ATB barges may be equipped with complex systems that require continuous monitoring of an essential nature, such as liquefied gas barges.  These barges may be certificated as unmanned barges with conditional occupancy endorsements, and have an unmanned loadline assignment, if the barge is fitted with remote control and monitoring systems acceptable to the OCMI.  In the absence of remote control and monitoring systems acceptable to the OCMI these barges will be certificated as manned barges and have a manned loadline assignment.	Comment by Crooks, Jerome R STUSCO-STS/61: Amended this paragraph to address comment from Sub-committee member Dan Wesp.  

Dan’s comment: The USCG has requested both CTAC & TSAC to address towing Liquefied Gas (LG) barges and the remote control and monitoring of the same. All LG tank barges will most likely be designed to be of the UNMANNED type. Due to the cargo containment pressure and temperature control, some LG barges may require continuous monitoring in an essential nature. 

It is requested that there be a caveat added to this paragraph which provides exception where the remote control and monitoring system found to be satisfactory to the Commandant and/or OCMI. 

This then would not cause direct conflicts with the current efforts of other CTAC & TSAC liquefied Gas working groups.



4. Sample endorsements for conditional occupancy can be found in Section xxx of MSM Vol. III.  For uninspected barges, the OCMI may issue a letter authorizing conditional occupancy of the barge.	Comment by Crooks, Jerome R STUSCO-STS/61: Removed sample endorsements from NVIC.  Sub-committee agreed at its working meeting in Memphis in April 2017 that MSM Vol. III was the appropriate place for sample endorsements and duplicating them in the NVIC was unnecessary.  This makes the TSAC recommendation consistent with the CG/AWO WG recommendation.














Enclosure (3) to NVIC 2-81 CH-2




THE HISTORY OF TUG AND BARGE COMBINATIONS 

This Enclosure is based on a combination of two documents: the 2013 SNAME paper, “The ARTICULATED TUG/BARGE – AT/B - The History and State of the Art,” by Mr. Robert P. Hill, N.A., with assistance from Mr. Christian Reinauer and Mr. Takuma Yamaguchi; and “The Available Connection Systems,” by Mr. Robert P. Hill.  This Enclosure was prepared with the assistance of Mr. Hill.  The original SNAME document, with all technical details, can be found at: http://www.sname.org/pubs/viewtechnicalpaper?DocumentKey=ddcd31b8-3fe3-410b-97a8-141092c84e24.  


1. FOREWARD


The term “Articulated Tug Barge (ATB)” has become part of many conversations regarding marine transportation systems. This is true not only here in the United States, but increasingly, overseas as well. In fact, there are now more ATB’s outside the United States, than there are within its borders. So, what was once thought of as an American transport mode, is in fact far more widespread, and the numbers are increasing worldwide.


This paper is intended to educate regulators, business leaders and technical personnel about ATBs.  It is a practical discussion based on real experience and will show that while the ATB is a fine, engineered and safe marine transport system, it is applicable in some cases, and not applicable in others.


2. HISTORY

An ATB is an all-weather-capable, performance-oriented, tug/barge marine transportation system based on proven technology, designed to operate with the same weather and schedule reliability of a ship, at a lower capital and operational cost, without sacrificing safety.  The key element in the success of this technology is the mechanical connection system which links the tug and barge together in a solid, single-degree-of-freedom configuration – and – in addition, the tugboat is designed to be a seaworthy ocean tow-capable vessel in all loading conditions.  In a properly designed ATB, the crew is not put at risk by separation from the barge they are pushing.  In a properly designed ATB, no effort is made to skirt Rules or place the value of capital over the value of human life and safety.  In a properly designed ATB, the protection of the environment and the safety of others is the prime consideration.

As was the case with all seafaring nations, the United States and Canada built their modern coastwise transportation networks around self-propelled vessels.  Once the age of powered vessels was born, the development of non-powered barges, towed by powered tugboats (and occasionally by other ships as well), began in earnest.  The earliest barges were created from sailing vessels, and some even retained their sails and rudders, to assist in the movement of the tow.  In fact, non-self-propelled vessels pulled by mules, or free-drifting in the current, were common along North America’s rivers and canals for many years.

Initially, barge notches were non-existent.  Pushing a barge was rare.  More often, it was handled alongside the tug, or towed behind the tug.  When towed behind a ship, the barge was known as a “consort.”  In such cases the barge had its own steering and followed obediently behind the ship or tug towing it. 


Handling alongside allowed the tug better control over the barge.  Lines were made up from the tug’s towing and quarter bitts to the barge.  The tug was placed at a slight angle to the barge centerline to provide for better directional stability underway.  It should be noted that even to this very day, tugs move larger barges alongside.  ATB tugs engage in the same sort of towing configuration when shifting barges from place to place in the harbor.  This is sometimes mandated by the need to put a barge stern-first into a dock, for example.  Visibility also plays a role, as the clear view alongside the barge may be better than the view over the barge pushing it.  Even though early barges had no notches, they were still pushed at times, and visibility was not always the best.  Taking a barge alongside was the best option for controllability in confined waters, but it was impractical at sea. 


Towing the barge astern was the only way to handle a barge over a long distance in open water.  It was also needed when the barge freeboard exceeded the tug’s height of eye, making alongside towing difficult.

While towing was the preferred means of handling a barge offshore, it is not without its hazards.  Many kinds of “mechanical” problems can befall a towed tug and barge combination:

· Weather delays either current or anticipated.


· Accidental or unintended parting of the hawser.


· Failure of the towing gear.


· Inability to control the barge.


· Crew injuries from handling towing gear.


· Man-overboard hazards.


· Lack of control of the barge if the tug loses power.


· Tripping of the tug.


· Difficulty re-boarding the barge in heavy weather.


· Slamming damage to the bow of the barge not evident to the towing tugboat.


· Very rough ride for the tug crew in any kind of large sea.


In addition, there are business-related concerns when working with towed barges:


· Need for additional assist tugs.


· Limitations on night transits into some ports or through canals.


· Potential damage claims from third parties when barges are lost while under tow.


· Potential damage claims when towed barges break free and run aground.


· Additional insurance charges.


Towing could be hazardous to the tug and crew.  As barge sizes grew, handling them on a towline required heavier towing bridles and gear, more horsepower, and added maneuverability.  Larger towed barges were also harder to control in congested waterways.  The large maneuvering space needed to go on and off the towing hawser was difficult to find in some ports.


When towing, the barge has no “brakes.”  If the tug gets in trouble, the barge can catch up rather quickly, especially on a short hawser and tugs were often run down by their own tow. 


Many of these problems were certainly well known and appreciated within the contemporary towing industry, but there were no obvious, alternative ways to operate a tug and barge at sea, so the problems were accepted as being inherent to the nature of the industry. Over time of course, efforts were made to improve, but other forces would compel a fundamental change in the tug and barge industry.


Most early barges did not even have the simple “dimple” to receive the tug bow.  If a scow was pushed, it was pushed by the tug centering up as best it could on the stern of the barge, and connecting to the barge via “face wires.”  These were soft lines, and later wire ropes, that went from the stern quarter bitts of the tug, to the outboard corners of the barge.


Barges tended to have raked bows and sterns to aid in towing astern.  Wave encounter forces from pushing a raked bow through a heavy sea, where the broad surfaces of plate and frame (or plank and frame) met the waves at nearly right angles, could cave it in if the speed and waves were high enough.


The notches in barge sterns have their roots at least partly in the New York State Barge Canals (Erie & Champlain).  The locks were of limited length, and to fit the barge in the lock and the tug with it, the stern rake was excavated to create a place to hold the tug, and thus shorten the overall length of the combined unit so it would fit in the lock.  A bearing surface for the tug to push on was created, and wires were used to hold the tug in, primarily to allow the tug to back with the barge.


Most aft rake compartments were not used for cargo, so this confiscation of space made a great deal of sense.  The added benefit was controllability.  Backing or “face” wires were set from the aft quarters of the tug to hold her in place when backing, with added rope over the stem for emergencies.  However, at least some of the steering forces (lateral forces) were now being taken on fenders at the forward quarters of the tugs.  This in turn reduced at least some of the stresses on the face wires.  The result was an ability to turn faster than was possible without a notch.  It was also a bit less dangerous getting to the barge from the tug, as it was no longer necessary to go over the narrow tug stem.  Boarding could be accomplished from the quarter bulwarks, with a reduced danger of falling.  Given that most pushing on the canals was done in calm water, this simple system worked well.


Heavy steel cables engaged with ratchets and turnbuckles were used to hold the tug in the notch and to provide a connection for steering and backing the barge.  However, the use of such cables was limited in coastwise operation, even with a stern notch.  These were not able to be used in seas over 2 or 3 feet in the relatively shallow notches of early barges, and even that was a stretch.  Tug/barge units entering the Great Lakes from the Erie Canal would switch from pushing gear to towing gear.  Tugs of the Matton Transportation Co., of Cohoes, NY, for example, were fitted with towing winches.

Logic eventually dictated that if you could push in small waves with a small notch, perhaps you might be able to immerse the tug in a deeper notch and push in larger waves.  In the 1960’s and 1970’s companies developed deep notch arrangements.  The tugs were fitted with large rubber fender pads to cushion it in the notch, and attachment was made to the barge by face wires.  Later versions of this design included a “stinger” on the bow of the tug, to hold the stem of the tug in place relative to the barge.  It was hoped that in association with the side pads, the tug would “articulate” in the notch.  The pads worked well, but the stinger was never much of a success and was eventually removed.

The notches of some barges were well over half of the tug’s length, and relied wholly on rubber fenders and a tight fit in the notch to push at sea.  The units routinely operated in push mode in seas of 10 feet, but the fenders were a maintenance cost item, and at times the tight fit of the tug to the barge resulted in the tugs being literally stuck in the notch.  The tugs and barges were structurally designed so that a later refit of the Bludworth System (the prevalent system of the 1970’s) could be easily accomplished.  However, the deep notches were limited to 10 to 12 foot seas, and even the improved seakeeping of the “deep notch” tug/barge was not reliable enough.


In America, where the movement of petroleum products was one of the most important uses for tugs and barges, there was a steady reduction in the number of marine terminals, and in the amount of inventory kept on hand.  When inventories were always kept in a “topped off” condition the weather-reliability and speed of the barges serving those terminals was relatively unimportant.  If cold weather hit the U.S. east coast, the terminals could easily operate off the inventory on hand, and then top off when the weather improved.  There was also a growing shift in transport patterns.  As pipelines were built and extended less and less refined product moved from the Gulf to the east coast on the water, rendering the higher speed of a tanker less important.

The early “notched” barge, followed by the Integrated Tug Barge (ITB) and now the ATB, grew out of the demand for low cost, safe, reliable, and more rapid and “weather-reliable” marine transportation.  While transportation using the conventional towed barges was less expensive than a ship, they were extremely weather dependent, making them unreliable in some conditions.  They were also much slower than the ships they replaced.  Towed petroleum and petrochemical barges were often delayed by weather.  In some operations in the Gulf, annualized weather delays for long-term operations of some tug/barge fleets averaged 30% or more.  In the northeast, it ran as high as 40 to 50%, especially in the winter.


Towed barges provided very low rates, which offset the weather delays when terminal inventories were kept high.  However, once terminals began operating on thin inventories, the need for reliable transportation became vital.  Where terminals once carried 30 days’ inventory, they now carried 3 to 5 days.  A run of three or four days of bad weather could cause a shortage of heating oil.  Having towed barges out of service for that amount of time was unacceptable.  Ships were more reliable, but rate still mattered.


The cost to build and operate tankers and other U.S. flag self-propelled vessels was increasing to the point where coastwise operation became less and less profitable, except for times when spikes in the spot market rates made some ships an acceptable substitute.  During recent years there has also been an increase in the direct importation of refined product into the U.S. market. This has reduced the need for coastwise product movement.  This acted to hold the price level for product movement steady.  Despite the market’s need for reliability, those forces never did put the more-costly ship back into the picture to any great extent until recent years when Jones Act double hull tankers appeared.  But generally, despite large increases in refined product retail prices, rates for water transport of those products did not increase proportionately.  Tankers were increasingly priced out of the low-rate market.


Towed barges did not provide the weather-reliable transportation needed to work with reduced terminal inventories, but low rates excluded tankers from competing.  The weather was not going to change, and tankers were not going to get cheaper to build or to crew/operate.  Somehow, the tug and barge solution had to be improved.  The initial attempt to solve this problem was the development of the ITB.  When that fell on hard times, for both technical and regulatory reasons, the response was the continued development of the ATB.


The solution was obvious enough - create a tug and barge that could operate cheaply, was safer to operate in heavy seas, with increased speed where that speed would be useful.  It was long known that pushing a barge yielded better speed than towing it.  By its very nature, towing involves adding enough resistance to a barge stern that it will “follow” the tug.  If you are pushing, this resistance penalty is removed.  However, the use of only wire ropes to connect a tug to the stern of the barge, was not the answer.

So, various patents to connect a tug and a barge with a more secure mechanical connection, were filed - all the way back into the 1800’s.  In the late 1960’s, Edwin Fletcher with ARTUBAR, and the Bludworth family of flexible pushing systems, were pioneering efforts to marry the economies of pushing with the safety and seakeeping inherent in mechanically linking the tug and barge at sea.  Other systems, such as the Glosten-designed SEA-LINK system, were developed and tried but were not successful in North America.  The current state of the art comes largely from the progression of ARTUBAR and Bludworth in the U.S., and the ARTICOUPLE system in Japan.


The problems that confronted the application of early mechanical connection systems were daunting in the U.S.  The Coast Guard took a conservative approach, treating a mechanically connected tug and barge as a ship.  This position greatly affected the application of the ARTUBAR system in its early days.  This regulatory environment increased the cost to build such a tug and barge unit.  In addition, the policy also asked for ship-sized crews.

In 1980, one company decided to challenge the Coast Guard’s position treating mechanically connected tugs and barges as ships.  The key argument was that the design of the tug would be capable of operating independently, unlike the “engine room” of an ITB.  The discussions between the Coast Guard, company and their naval architect led to the development of Navigation and Vessel Inspection Circular (NVIC) 2-81, which created the term “dual mode” ITB to describe mechanically connected tugs and barges that were capable of independent operation.  The “Dual Mode ITB” was required to meet the stability requirements of a towing vessel, and the connection could not be rigid in all planes.  Tugs meeting these conditions were treated as an independent towing vessel for both regulatory and crewing requirements.

3. ATB vs. ITB


ITB’s and ATB’s have few similarities.  In fact, the only real similarity is that the power unit of both can separate from the cargo unit.  Beyond that, they are entirely different concepts.


The ATB is differentiated from the ITB where the tug and barge were locked together in a rigid configuration and became for all practical purposes a single unit.  The common characteristic of the most widely applied rigid ITB systems is the fairing and coordination of the hull shapes of both the tug and the barge, especially in the area where the “tug” mates to the “barge.”  While an ATB tug is fully seaworthy as a towing vessel, virtually all ITB “tugs” are nothing of the sort.  


The ITB is essentially a separable engine room/cargo box, designed for the added purpose of less resistance of the total unit vs. a towed unit or a conventional ATB.  The ITB tug is totally rigid relative to the barge in all degrees of freedom, and the ATB has the capability of at least one degree of freedom.  The ITB tug cannot perform any other mission or work with conventional barges.  It is generally not very seaworthy when operating alone.  It is dangerous to disconnect at sea and when swiftness in separation is paramount, the cumbersome locking mechanisms prevent rapid disconnection. 


The ATB is the marriage of a conventional tug and barge, designed for operational flexibility, and is designed to be hydrodynamically superior to a towed unit.  Current ATB technology has greatly refined the hull shapes of the tug and the barge.  ATB’s are now capable of higher speeds without losing seakeeping capabilities as individual vessels, and three-point connection systems have been developed to allow rigid units to operate like ATB’s.  The ATB tug can easily and quickly disconnect at sea to tow, or do ship work if so designed, and handle conventional barges.


ITB’s date back many years, and the first practical application of the technology came in the 1950’s, when the ITB CARPORT was built.  This vessel, which essentially was a “tug” locked onto a stern “ramp” of a barge, traded successfully on the New York canal system and the Great Lakes for many years, hauling grain products.  However, this design was not repeated.  The trade in which the ITB CARPORT engaged was also populated by conventional tugs working with “notched” barges and some towed barges.  Such units were simpler, less costly to build and more practical.  The added speed CARPORT could attain was of little advantage in the New York Barge Canal, where shallow channels, locks and narrow channels greatly restricted unit speed.


In heavy seas with the ITB, the tug functions in the same way as the stern of a ship. It pitches with the barge and heaves with it.  However, because the ITB tug is built to a depth to match the companion barge hull, the motions are no worse, or no better, than a ship of the same size.  The exception to this is the case where the ITB tug is built with less depth.  However, even the earliest ITB’s, such as the CARPORT, shared the design feature of a nearly equal depth barge and tug.  ITB’s are also designed to remain coupled in all sea states.  No ITB used in recent decades has ever disconnected and successfully towed the companion barge.  The few times such separate operations have been attempted, there were casualties or near-casualties.

One such casualty was the “Cat-Tug” lost off the Azores when it became disconnected from the barge OXY 4102.  The “tug” was a total loss, as the unseaworthy hull design of the “tug” foundered after damage in heavy seas.  On another occasion, during the attempted delivery of a lone “Cat-Tug” to its barge at another shipyard, the “tug” pitched and poled so badly offshore that it was forced to turn back.  The barge was ultimately brought to the “Cat-Tug” for connection.

There are instances of ITB’s being unable to be disconnected for drydocking, as long-unused and seized connecting devices made separation difficult.  Therefore, over time, the ITB fell into disfavor as the cost to build these units spiraled to numbers which were in some cases more than an equivalent ship.  In addition, NVIC 2-81 added additional regulatory burdens to ITB’s.  Because of these factors, no ITB has been built since the early 1980’s.

An ATB offers many advantages over towed barges:

· Full and safe access to the barge at sea for emergency situations.

· Greater control over the barge.

· Higher average speeds limited only by horsepower, as opposed to towed barges that must be more heavily tow-stabilized as speed rises.


· A possible 25% fuel saving vs. towing for the same speed, or a 25% increase in speed for the same fuel.

· Improved scheduling equivalent to a ship.


· Greater crew comfort at sea.


· Greater seakeeping capability.

· Elimination of backing wires and reduced costs for fender and tow wire replacement.

· Reduced risk of injury from handling lines and tow wires.

ATBs can operate in unlimited ocean service, and American flag ATB’s have operated in transoceanic or intercontinental service for many years.  There are no limitations on sea state, provided the unit is designed for the anticipated conditions.  Current connection systems are designed for a nominal 7.5 meter significant height sea.  [This means a 7.5 meter sea is the average of the 1/3 highest waves in the spectrum, meaning as well that waves of 12 to 15 meters are also in the spectrum.]

ATB’s are also an excellent choice to operate in areas with significant ice and can be specifically designed as icebreakers.  The barge can also be fully designed for ice transits and if necessary, ice breaking.  Where the combined unit becomes stuck, the tug can exit the notch, break ice ahead and re-enter the notch to move the unit forward.


4. THE AVAILABLE CONNECTION SYSTEMS


There are many systems available to connect a tug and barge at sea.  They vary in experience from many years to just a few months and-from many applications to just one application.

ARTUBAR

The ARTUBAR system was the very first "axial" connection system.  It is a single-degree-of-freedom system wherein the tug rolls with the barge, heaves with it at the connection point, but pitches independently.  ARTUBAR utilizes a port and starboard, large diameter pin which is extended hydraulically from the tug hull.  This pin is fixed in rotation relative to the tug hull, and it engages a pair of holes in the barge notch walls port and starboard.  These holes are located approximately 7 feet apart vertically, and tend to be located at the loaded draft of the barge, the light draft and the ballast draft.  The barge holes are lined with bearing material such as Ultra-Poly or rubber.  The large pin then rotates in this bearing material, relative to the barge, as the tug pitches.  The pin does not bottom-out on the notch wall, and therefore, a small space is left between the tug and barge.  Experience has shown that this space will allow the tug to slide back and forth and slam into the barge notch.  Therefore, a recent modification of the system includes a set of pads port and starboard--aft of the pins--to fill this space and prevent such slamming.

ARTICOUPLE

The ARTICOUPLE system is a Japanese invention designed to solve the shortcomings of ARTUBAR.  It came about when a Japanese ARTUBARE unit (the first built) suffered prototype pains, and a Japanese architect set out to improve the connection design.  The result was ARTICOUPLE.  The system is like ARTUBAR on the tug in that hydraulic rams actuate a pin outward from each side of the tug.  However, this pin is a large ram which has a ball on the end of it.  Affixed to this ball is a "helmet" with teeth.  These teeth come hard against a vertical row of similar teeth on the barge notch walls.  Thus, the tug is prevented from side to side motion allowed by ARTUBAR, and the multiple teeth up and down the notch wall allow connection at virtually any draft of tug or barge.  Similar toothless arrangements in another type of ARTICOUPLE, replace the toothed helmet on the tug with a rubber-lined pressing shoe.  This system is excellent for dump scows, or inshore ATBs.  The newer FRC series marries the pressing shoe and toothed engagement design to create a perfect system for ATBs where the tug remains connected but the barge changes draft while at sea. This is perfect for DP applications, shuttle AT/B's lightering, dredges, etc.

The ARTICOUPLE system can engage at any relative draft, and ballasting is not needed to line the tug up with the barge.  The ball on the helmet allows a certain amount of angular misalignment as well, in heel.  All side to side movement is halted because the helmet lands hard against the barge ladder.  The system allows only relative pitch.  This is also the most widely applied system in the world, with the greatest experience in application, model testing, and operation.  It is also available in the largest range of sizes and configurations of any tug to barge connection system. 

ARTICOUPLE also produces a system known as the "TRIO-FIX" design, wherein three connection units are applied to the tug, to lock the vessel against pitch and obtain higher vessel speeds.  A second set of connection ladders, aft of the main set, allows the tug to be moved back in the notch and thus be allowed to pitch, a significant benefit in heavy weather to keep the wheels immersed.

INTERCON

The INTERCON system was developed by Robert Hill, working in concert with Intercontinental Engineering-Manufacturing in Kansas City, MO, to provide a U.S. alternative to the ARTICOUPLE, and solve the issues present in the ARTUBAR design.

The operation of the system is straightforward.  The system is a single degree of freedom connection that like other systems, establishes a transverse, fixed axis between the tug and barge, around which the vessels are allowed free relative rotation, or pitch.  All other movements such as yaw, roll and heave are restrained.  Thus the tug heaves and rolls with the gentler motion of the barge, and unlike systems that allow motions in more than one axis, the system forces are predictable.

The port and starboard sides of the notch wall are fitted with a vertical channel member with the open side facing the barge centerline.  Notches, or teeth, are incorporated on the fore and aft sides of the channel to eliminate vertical travel.  The channel sides are tapered to provide a wider opening to ease connection, and the side taper is flat enough to minimize resultant thrust from higher bow to stern loads imparted on the barge by the tug.  The notches lie on the taper of the sides and are of equal angle, peaked to balance forces and to minimize multi-angle planes of contact when engaged by the tug's connecting helmet.  The vertical extent of these connection ladders is determined by the relative draft range desired for operation, and they can be supplied in a skeg module, prefabricated for installation as a unit into the barge.  The machined steel connecting heads of the tug--which are inserted into the channels port and starboard to make the connection--are configured to match the channel tooth pattern.  Each head is mounted on a spherical support to allow auto-alignment to the channel while retaining the greatest load carrying capacity in a minimal space.  The ram is a heavy fabricated steel cylinder supported on the O.D. by a bronze bushing.  The bushings are mounted in the I.D. of a "Load Box" structure, which is a stress-relieved steel fabrication designed to transfer all structural loading, shaped to suit the tug and pre-fabricated and outfitted at Intercon with full lighting, access, wiring, piping etc. for insertion into the tug as a module.  To extend or retract the head, the rams are moved along the horizontal axis by a large, male threaded shaft turning in the female boss on the inside of the ram.  The threaded shaft is operated by electric motors through gearing mounted to the housing.  Two drive motors are provided - one for low-torque high speed operation, the second for high-torque low speed operation.  Emergency drives are also available, for use in the event of an electrical power failure.

Like ARTICOUPLE, INTERCON allows connection at multiple drafts.  No ballasting is required.  The system also is part of a large manufacturers product line, and as such enjoys solid engineering and service support.  There is a large population of the units in existence with long experience.  The system is built in pre-fabricated hull modules for ease of installation.  The system has ABS and USCG approval and certification for dual-mode service.  The gear/screw drive, prevents accidental retraction at sea, and allows for finer control of the units.  Only this system provides a positive means to prevent retraction at sea.  

Since its introduction, INTERCON has released a new, lighter weight connection system.  Based on the current design's general principles, the INTERCON-C features a simpler drive, lighter components and a lower price.  The trade-off comes in component life over longer time periods for the same loading.  This new unit will need shorter overhaul periods, but that is based on operation continually in heavy seas, which most times is not required.

INTERCON has also introduced a "lightering" type system, which uses teeth in a wave form, welded on the barge connection ladder, to match a similar wave-type helmet.  This allows the helmet to be slightly withdrawn during loading of a barge or discharge at sea, to change draft while the tug remains at a constant draft.

BLUDWORTH-COOK 

The BLUDWORTH-COOK system operates by establishing a pivot, or relative pitch point, about the bow of the tug.  A clamp or caliper is deployed here, which attaches to a vertical bar at the head of the notch.  Once gripped to the bar, the caliper is the pitching point.  The tug has two side pads at about amidships, with either one or both moveable. The tug enters the notch with one pad retracted.  The tug bow clamp is engaged and the pad(s) extended to fill the notch.  The result is that the tug pitches about the bow clamp, with roll restrained by the moveable pads on the tug.

The BLUDWORTH-COOK system is light weight and easily retrofittable.  The hydraulic components are simple, and take up little space and power.  Installation on the tug is straightforward, requires little in the way of structural changes, and is among the least expensive to install on a tug.  The system has a long history, with many applications.

Some operational flexibility is lost with this system as far as ordinary tug work is concerned.  The tug's bow unit holding the caliper can hole a barge easily if the tug comes alongside, or gets loose in the notch.  The helmsman can't see it in most cases, and it limits the tug to pushing in the notch, as opposed to working alongside, or approaching the barge from a tow in heavy weather.  The system has an 18-degree pitch limit, at which it will automatically disengage.  The barge notch in the present system needs to meet very tight tolerances in construction, which many yards have a difficult time meeting.  The bar at the head of the notch also prevents other tugs from easily pushing the barge, and the longer notch needed for this system adds to barge cost.

HYDRACONN

The HYDRACONN system is a mixing of a multiple-tooth engagement such as ARTICOUPLE and INTERCON, with the central hydraulic ram idea of the ARTUBAR.  The teeth on the barge notch are individual weldments of three teeth each, installed in number as required on each notch wall.  The main ram assembly is held in the tug with a chocking material such as Chockfast.  Rotation of the tug in relative pitch is via a bearing/axle, on which the connection head rides, at the end of the ram.  This system needs to be exactly aligned in the tug and barge.  The system has worked quite well in the Great Lakes, though it has not been used or sold on the open sea or on the coast.  The systems in use on the Lakes report good reliability, even in heavy seas on Lake Superior.

BEACON JAK

The BEACON-JAK system is the newest on the market and the list of applications has grown quickly, especially in smaller and medium-sized tugs.  It marries some of the ideas of ARTUBAR with a unique approach to connection.  In this system, a pin on each side of the tug self-aligns to a connecting hole as the tug enters the notch.  This is done via wedges in the barge notch sidewalls directing the pin to the proper hole.  The system is relatively light in weight.  Like ARTUBAR, the pin does not bottom out on the receiving hole in the barge.  The loads in this case are said to be much lower, by the builder, due to the reduced span/cantilever of the engaged pin, vs. other systems.  The free space between tug and barge, like in ARTUBAR, needs to be filled to prevent movement of the tug back and forth across the notch.
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NAVIGATION AND VESSEL INSPECTION CIRCULAR NO. 2-81 CHANGE 2 INCLUDED

Electronic Version for Distribution Via the World Wide Web



Subj:	Coast Guard Inspection Guidance Regarding Push Mode Integrated Tug Barge and Articulated Tug Barge (ATB) Combinations



Ref:	(a) CG-CVC Policy Letter 16-04 dtd July 26, 2016 

	(b) Load Line Policy Notes, found online here: http://www.uscg.mil/hq/cg5/cg5212/docs/LLPN.pdf



1. PURPOSE.  The purpose of this Circular is to provide the marine industry and Coast Guard personnel with uniform guidance regarding the application of certain statutes and Coast Guard regulations to Articulated Tug Barge (ATB)push mode Integrated Tug Barge combinations, as more fully defined in Enclosure (1) (hereinafter each an “ITB”) and Articulated Tug Barge  combinations, as more fully defined in Enclosure (2) (hereinafter each an “ATB”)..		Comment by Crooks, Jerome R STUSCO-STS/61: Removed sentence stating NVIC does not apply to LHG barges, as suggested by Sub-committee member Dan Wesp.

Dan’s comment: Why does this ATB NVIC not apply to Liquefied Hazardous Gas (LHG)? It is understood from the TSAC ATB Sub-committee Meeting Minutes 4-11-17, that “There will be no mention of the type of cargo carried as an element for conditional occupancy status.” What about LNG, LNG is not included in the definition of LHG as per 33 CFR 127. Liquefied flammable gases as defined by Subchapter D, 46 CFR 30.10-39 does not include certain non-flammable cargoes that are listed in Subchapter O, and defined as Liquid per 46 CFR 151.03-36. 

In general it is proposed that his document not limit specific cargoes. 





2. APPLICATION.  This guidance is effective on the publication date.  Since past application of statutes and regulations was accomplished on an individual case basis, it is not necessary to apply this guidance retroactively.  ForTherefore, this Circular will not be applied to  existing tug barge combinations, o. Owners do, however, have the option of altering existing vessels to comply with this guidance if they so desire.  This Circular is not applicable to ATBs with routes restricted to lakes, bays and sounds or rivers as defined in Title 46 Code of Federal Regulations  Subpart 90.10.	Comment by Crooks, Jerome R STUSCO-STS/61: Revised language to make applicability to existing ATBs more clear, to address comment of Dan Wesp.

Dan’s comment: How will the retroactive application of Conditional Occupancy be applied? Still through the policy letter 16-04?

Reply: Policy Letter 16-04, like all USCG Policy Letters, is interim policy that will be cancelled when incorporated into the Marine Safety Manual.  The ATB Sub-committee agrees with the recommendations of the CG/AWO WG that the inspection guidance for conditional occupancy and conditional occupancy endorsements be placed in MSM Vol. II and Vol. III respectively.  Retroactive application will be based on a request from the vessel operator and applied using the guidance in this NVIC, MSM Vol. II and MSM Vol. III.





3. DIRECTIVES AFFECTED.  Reference (a) is hereby cancelled. 



4. DISCUSSION. 	Comment by Jill Taft: Revise Enclosure section to describe what will be enclosed in NVIC 2-81 CH2 – include all refs to ITBs

5. 

Enclosure (1) is a comprehensive history of the development of tug/barge combinations, starting with the first Integrated Tug Barge (ITB) combination in the 1950s, through the modern ATB designs in service today.  

a. Very few ITBs remain in service, having been replaced with more efficient ATB designs.  Guidance specific to ITBs is contained in Enclosure (1), which will become obsolete once the remaining ITBs are retired from service.This Circular has been revised to provide guidance for ATBs and should not be applied to the ITBs that remain in service. 



b. The Coast Guard considers an ATB to be any tug barge combination which, through the use of special design features or a specially designed connection system, has increased seakeeping capabilities relative to a tug and barge in the conventional pushing mode. Because of their increased seakeeping capability, speed and cargo capacity, and because of their dependence for safe operation on the proper functioning of specially designed features, the Coast Guard considers it necessary to publicize the inspection and certification requirements applicable to ATBs.



c. Enclosure (3) is a comprehensive history of the development of tug/barge combinations, starting with the first ITB combination in the 1950s, through the modern ATB designs in service today.  It includes a summary of the connection systems in use at the time of publication of this Circular.  Coast Guard inspectors should familiarize themselves with the connection systems aboard the vessel being inspected by consulting the manufacturer’s drawings and manuals.

















.



Enclosure (2) is a summary of the connection systems in use at the time of publication of this Circular.  Coast Guard inspectors should familiarize themselves with the connection systems aboard the vessel being inspected by consulting the manufacturer’s drawings and manuals.



6. ACTION.  The guidelines contained in Eenclosure (1) are for use in conducting Coast Guard review and inspection of ITBs.  The guidelines contained in Enclosure  (23) are for use in conducting Coast Guard review and inspection of ATBs.	Comment by Jill Taft: In this document somewhere, include explicit statement that ATB barge may be towed by a conventional tug if necessary. This NVIC addresses ATBs not conventional tug/barge combos	Comment by Crooks, Jerome R STUSCO-STS/61: See Enclosure 4, paragraph 3.b.	Comment by Crooks, Jerome R STUSCO-STS/61: From Jerry Gallion: Now that we have created Enclosure (3), isn’t it also appropriate to make a similar statement here about its use?	Comment by Crooks, Jerome R STUSCO-STS/61: Agree – change made.









Signature









Encl:	(1) Guidelines for Push Mode Integrated Tug Barge CombinationsThe Articulated Tug/Barge – AT/B; The History and State of the Art, by Robert P. Hill,  N.A.

	(2) Guidelines for Articulated Tug Barge Combinations The Available Connection Systems, by Robert P. Hill, N.A.

	(3) The History of Tug and Barge Combinations

	(3) Guidelines for Articulated Tug Barge Combinations

 

NON-STANDARD DISTRIBUTION:
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GUIDELINES FOR ARTICULATED TUG BARGE (ATB) COMBINATIONS



DEFINITION



An ATB is any tug barge combination using an articulated connection system that allows movement in one axis, or plane, in the critical area of fore and aft pitch.  Enclosure (2) is a summary of the various connection systems in use at the time of publication of this Circular.  A defining characteristic of an ATB is that the tug and barge are truly independent and capable of operation separately.



An ATB has all of the following characteristics:



The tug has a hull shape which permits safe towing astern.



The tug meets the weather, dynamic and towline pull stability criteria.



The tug and barge are equipped for emergency towing astern.  A tow winch is not required.



The tug has the capability to separate safely in a timely fashion[footnoteRef:2] when disconnection is judged to be warranted either by excessive loading or mechanical difficulty with the connection, or some other emergency where getting the tug and crew away from the barge is a prudent course of action.   The capability to disconnect must be demonstrated. [2: ] 




The tug and barge are subject to inspection under applicable statutes.  If either vessel is not subject to inspection the tug and barge will be considered a conventional tug and barge combination.	Comment by Jill Taft: Strike this entire paragraph because the reasoning and history are unclear. The issue here is not whether vessel is inspected or not, but how tug is connected to barge thus making it an ATB



APPLICATION OF THE REGULATIONS



The tug and barge are independent vessels and shall be inspected separately under the regulations applicable to the vessel size, type and cargo.  



The specially designed connection system will be considered as part of the barge.



GENERAL PROCEDURES FOR REVIEW, CERTIFICATION, AND INSPECTION



The tug and barge will be reviewed as separate vessels.  The barge will be inspected only if it requires inspection under applicable statutes.  Review of an inspected barge will encompass the specially designed connection system, including those system components on the tug, except as noted in 4.e. below.



The Certificate of Inspection (COI) of the barge will specify those tugs which the Coast Guard has determined are suitable for operation with the barge as an ATB.  This limitation does not preclude non-specified tugs from operating with the barge when the specially designed connection system is not in use.



The COI for the barge will note if connection system components on the specified tug(s) need be inspected during subsequent inspections.  This determination will be made prior to initial certification of the inspected barge by the cognizant Officer in Charge, Marine Inspection (OCMI).  The determination will take into account the complexity of the tug mounted components and the likelihood of their malfunction with age.  If an inspection of the connection system components on the tug is not possible at the time of the barge inspection, the OCMI will accept written certification from the barge owner that the connection system components on the tug are in good working order.



SPECIFIC DESIGN REQUIREMENTS



Analysis of Connection



The complexity of the connection will govern the method and degree of analysis required for a particular design.  It is the intent of the Coast Guard to verify that the analysis has been performed using reasonable assumptions and an appropriate engineering approach.  One approach is the use of an analytical model to provide response amplitude operators which will require verification by actual model basin testing.  After the analytical model has been accepted, it may be used to perform motion analysis and determine loading over the full range of expected sea conditions.



Where a particular connection system has previously undergone analysis, the results of the analysis may be considered for new applications of the design to tugs and barges of different length and displacement.  The acceptability of any scaling will depend on the particulars of the design under consideration.



Consideration will be given to the operational experience gained from designs which were employed prior to the publishing of these guidelines. When it can be shown that a system has a successful operational record, installed in a particular design of tug or barge, part or all of the detailed design analysis that would normally be required for a new connection design may be eliminated for that design or designs similar in power, displacement and relative location of the coupler.  Information such as sizes of tug barge combinations, specific routes, operational history, etc. should be provided to the Coast Guard when requesting that operational experience replace design analysis.



Longitudinal Strength



An ATB connected by a system that allows relative motion between the tug and barge in one or more degrees of freedom shall be designed to the following standards:



The longitudinal strength of the barge shall comply with the rules of a classification society acceptable to the Coast Guard at the time of the review.  The forces and moments imparted to the barge by the tug as determined from analytical techniques or model tests shall be included in determining longitudinal strength.  The analysis should include a clear indication of the percentage increase in bending moment anticipated by the weight of the tug acting on the stern of the barge at sea.



The design shall take into account stresses in the vicinity of the points of attachment from forces and moments due to the interaction of the two units and from any loadings imposed by the connection system.

Stability



	The tug and barge shall meet the stability requirements applicable to the vessels individually.



Disconnection and Reconnection



The maximum sea state at which the tug can safely disconnect and the maximum sea state at which the tug can safely reconnect shall be determined by the designer.  This information shall be made available to the master in the vessel’s Safety Management System (SMS) or other operational procedures.



The disconnection/reconnection procedures shall be made available to the master in the vessel’s Safety Management System (SMS) or other operational procedures.



ATBs are required to demonstrate the ability of the tug to safely and readily disconnect from the barge without impairing the stability or structural integrity of either unit.  This initial demonstration need not be performed at any specified sea state.  Additional design information, however, must be submitted to the Coast Guard to reasonably support the ability of the ATB to routinely disconnect at the sea states designated by the designer.  The information submitted should cover the entire tug design including fendering systems, maneuvering capability and tug power.  If the design information submitted is not adequate, actual demonstration of the ability of the tug to disconnect in sea states approximating those maximum sea states claimed by the designer will be required.  At each subsequent inspection for certification of the barge, the connection system shall be examined.  A demonstration of disconnection/reconnection in port may be required by the OCMI to ensure the good working order of the equipment.



Fire Protection



	The tug and barge shall meet the firefighting equipment and structural fire protection requirements applicable to the vessels individually.



Loading Manual



The Person-in-Charge (PIC) of the barge shall be provided with information, in a form approved by the load line assigning and issuing authority, to enable the loading, unloading and ballasting of the barge without creating unacceptable stresses in the barge's structure.



Load Line Assessment



	The tug and the barge will be assigned independently calculated load lines.  An unmanned barge of an ATB may be considered for the freeboard reduction provided for in 46 CFR 42.20-10(h).



Lifesaving Equipment



	The tug and barge shall meet the lifesaving equipment requirements applicable to the vessels individually.



MANNING	Comment by Jill Taft: Consider changing heading to “CONDITIONAL OCCUPANCY”	Comment by Crooks, Jerome R STUSCO-STS/61: Agree



Conditional Occupancy	Comment by Crooks, Jerome R STUSCO-STS/61: I know some Sub-committee members oppose wordy paragraphs full of history; however, given the high rate of turnover and inexperience among CG staff, this kind of background information can help understanding the reasons for the policies being applied.



If the criteria in 5.a.(2) are met, a barge operating beyond the Boundary Line[footnoteRef:3], or on the Great Lakes, with an unmanned load line assignment, may be conditionally occupied.  Otherwise, the barge shall be considered a manned barge.  During periods when a towing vessel crewmember is conditionally occupying the barge the towing vessel is considered to be in compliance with the manning requirements of its COI. [3:  HYPERLINK "http://www.ecfr.gov/cgi-bin/text-idx?node=pt46.1.7" ] 




The barge COI may be endorsed for conditional occupancy when the cognizant OCMI is satisfied that the following criteria have been met:



Objective evidence shall be available that details the conditions under which personnel access to the barge will be controlled and allowed.  Current weather and environmental conditions shall be considered when determining when to let personnel access the barge, and a logbook entry shall be made that captures these conditions, as well as the number of personnel that made the transfer. This evaluation and logbook entry shall be made every time personnel transfer from the tug to the barge, and vice versa. This evidence will also include the Master's authority over the procedures to be followed. This objective evidence may be in the towing vessel operator's safety management system (SMS), procedures manual, or some other form of written policy provided to the vessel's master by the owner or operator of the ATB. 

 



(b)	With the exception of certain ATBs operating exclusively on the Great Lakes (e.g. converted former self-propelled vessels), there shall be no overnight accommodations or cooking facilities[footnoteRef:4] in service on the barge.  Messing and berthing for personnel shall be provided on the towing vessel. [4: ] 




Measures to protect personnel allowed to conditionally occupy the barge, such as lifesaving and fire safety provisions, at a minimum, shall include personal and primary lifesaving appliances, such as PFDs, immersion suits (if appropriate), and a life raft for the total amount of personnel allowed to conditionally occupy the ATB barge.  



The towing vessel and barge shall be arranged to provide safe passage between them.  If at any time personnel are directly over the water when transiting between the two vessels, a means of preventing the crew member from falling into the water or being trapped between the vessels shall be provided (e.g., safety netting, fall restraint system, gangway with handrails, etc.) as determined by the OCMI.



The towing vessel and barge shall be equipped to transfer tools and equipment to and from the barge so that crewmembers are not required to carry materials on their person while moving to and from the tug and barge. 



Guardrails conforming to the dimensional standards of 46 CFR 42.15-75(b)(1) and (c) shall be installed around the perimeter of the barge.  Where operational factors prohibit installation of such guardrails, the ATB operator shall have a policy in place prohibiting access to those areas not protected by guardrails while the barge is operating outside the Boundary Line, or on the Great Lakes.  Operational factors that prohibit the installation of guardrails may include, but are not limited to, ballast decks on trunk deck barges, mooring arrangements, manifold hose rail, emergency towing arrangements, etc.  Barges currently fitted with guardrails that are in substantial compliance with the criteria noted herein may be grandfathered at the discretion of the OCMI.  Barges without guardrails may not be conditionally occupied when operating outside the Boundary Line, or on the Great Lakes..



An egress route along the length of the barge from bow to stern shall be provided to allow personnel to safely return to the tug/barge transition area.  

 

Primary and back-up communications between personnel on the tug and personnel on the barge shall be provided.



A first aid kit shall be available on the barge.  Additionally, a means to transport personnel to the towing vessel shall be readily available on the towing vessel or barge.





In conjunction with paragraph 5.a.(2)(c), whenever the barge is conditionally occupied, a properly credentialed crew member having a Lifeboatman or Lifeboatman/Limited endorsement shall be present on the barge (except on a barge operating exclusively on the Great Lakes).



Endorsements for Conditional Occupancy



For a barge with an unmanned load line assignment that could be conditionally occupied, the OCMI, if satisfied that the criteria for conditional occupancy have been met, shall endorse the COI as follows:



All ATB Barges:



While operating outside the Boundary Line, or on the Great Lakes, this ATB barge may be conditionally occupied by up to (specify a #) persons.

Whenever personnel are conditionally occupying the ATB barge, a properly credentialed crew member having a Lifeboatman or Lifeboatman/Limited endorsement should be present on the barge.[footnoteRef:5] [5: ] 


ii.   ATB Tank Barges:



Whenever personnel are conditionally occupying the ATB  tank barge to operate barge machinery related to the cargo or ballast water, at least one Tankerman-PIC, Tankerman-PIC (Barge), or Restricted Tankerman-PIC should be present on board the barge.

OTHER COAST GUARD REGULATIONS



The definition in this NVIC of an ATB applies to vessel construction standards, inspection, certification and manning, and may not necessarily be applicable to other regulations and statutes. For example, the Navigation Rules distinguish rigidly connected tug barge combinations from non-rigidly connected combinations.  Under the Navigation Rules an ATB will display the running lights of a ship when rigidly connected.  When towing astern, typically in an emergency, the tug and barge will display the running lights appropriate to the circumstances.  In applying the lighting requirements of the COLREGS to ATBs, designers must consider that the relative heights between forward and aft masthead lights will change depending on the load condition of the barge, and the location of the sidelights will be affected by whether the tug is arranged to moor or unmoor by taking the barge alongside.	Comment by Jill Taft: Review this statement – is this comment over-reaching or over-broad?	Comment by Crooks, Jerome R STUSCO-STS/61: I’d call it TMI.  Moved first sentence to the definitions section.
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Pre-Reads



CG/AWO Working Group Report



Minutes of Spring TSAC Meeting



*Draft* NVIC 2-81 CH-2
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Agenda

Review Tasks



Review minutes from Spring TSAC Meeting - Jill



Review accepted CG-AWO Working Group Recommendations



Review *Draft* NVIC 2-81 CH-2
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Task 1



Review proposed interim ATB policy developed by the Coast Guard-AWO Working Group on ATB Operations and Manning once completed.



The interim Policy Letter was issued in July 2016.  Task considered completed.
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What is required by the Policy Letter?

Objective evidence of control in SMS or written policy

No overnight accommodations or cooking facilities

PFDs, immersion suits (where required) and life raft

Safe passage between tug and barge

Guardrails conforming to the dimensional standards of 46 CFR 42.15-75(b)(l) and (c) 

Egress route from bow to stern

Back up communications

First aid kit

Lifeboatman (not required on Great Lakes)













Objective evidence shall be available that details the conditions under which personnel access to the barge will be controlled and allowed.  Current weather and environmental conditions shall be considered when determining when to let personnel access the barge, and a logbook entry shall be made that captures these conditions, as well as the number of personnel that made the transfer. This evaluation and logbook entry shall be made every time personnel transfer from the tug to the barge, and vice versa. This evidence will also include the Master's authority over the procedures to be followed. "This objective evidence may be in the towing vessel operator's safety management system (SMS), procedures manual, or some other form of written policy provided to the vessel's master by the owner or operator of the ATB. 



The towing vessel and barge shall be arranged to provide safe passage between them. If at any time personnel are directly over the water when transitioning between the two vessels, a means of preventing the crew member from falling into the water or being trapped between the vessels shall be provided (e.g., safety netting, fall restraint system, gangway with handrails, etc.) as determined by the OCMI. 
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Task 2



Review proposed recommendations developed by the Coast Guard-AWO Working Group on ATB Operations and Manning to revise NVIC 2-81, CH-1, once completed.



Task completed during Spring TSAC meeting – all recommendations in the CG-AWO Working Group Report were accepted by the ATB Sub-committee members in attendance.















The CG/AWO Working Group completed its work in February 2017 and issued a final report. Several members of the Working Group are also participating on the TSAC ATB Sub-committee. 

7



Task 3



Make written recommendations regarding the interim policy, NVIC 2-81, CH-1, and provide any other additional guidance as appropriate.



In progress.  Note we are not tasked with re-writing the NVIC.  The decision to do so was made at the 2017 Spring TSAC Meeting.  The members in attendance decided on a revision to the existing NVIC vice writing a new NVIC.
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CG-AWO Working Group Recommendations

Replace the term “Dual Mode ITB” with “Articulated Tug Barge (ATB)” in all existing and future CG policy, regulations and guidance.  The Sub-committee believes the regulations can be changed using the technical review process.

Place the procedures for review, certification and inspection of ATBs in MSM Vol. II.

Revise the Load Line Policy Notes to define “conditionally occupied” and the conditions for a 25% freeboard reduction.













CG-AWO Working Group Recommendations

Amend MSM Vol. II and MSM Vol. III to include guidance on conditionally occupied ATBs.

Review and approval of ATB plans should include consideration of whether the barge will be conditionally occupied, especially the arrangements for safe access.

Require a description of the systems to be installed on an unmanned ATB barge as part of the Application for Inspection.













Issue – Structure of the NVIC

Does the Sub-committee support the structure of the *Draft* NVIC 2-81 CH-2?



Does Enclosure (1) provide sufficient guidance for the remaining ITBs?

Does Enclosure (2) agree with the AWO/CG Working Group recommendations?

Enclosure (3) is a history of ATBs and description of available connection systems, based on papers written by Bob Hill (N.A. and Sub-committee member).  Does this Enclosure add value?
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Issue – LHG Barges



At one point members felt ATBs carrying LHGs should have separate guidance.  After discussion, the *Draft* NVIC is now silent on the issue of cargo, and thus will apply to all ATBs regardless of cargo, including unregulated cargo.



Does the Sub-committee support this approach?
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Issue – 5-minute Disconnection

One member questions the validity of the requirement to disconnect in 5-minutes.  [See Section 1.b(4) of Enclosure (2)]

The 5-minute criteria is from Section 5.d(1)(b) of NVIC 2-81 CH-1: “Generally, disconnection within five minutes is considered acceptable.”



Does the Sub-committee think the 5-minute criteria is unreasonable?













This is long standing CG Policy (pre-1981).  There is no evidence that the standard has been an issue with existing ATBs.
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Issue – Great Lakes Protected Waters

Members representing Great Lakes’ ATB operators feel that the requirements for Conditional Occupancy of the barge should not apply in waters designated by the COTP as Protected Waters.



Based on these comments, revised the *Draft* NVIC to read, “The criteria in Section xxx of Marine Safety Manual (MSM) Vol. II shall not be applied to barges operating on waters of the Great Lakes that have been designated as protected waters by the cognizant COTP.”  



Does the Sub-committee support this language?













The language of the final Policy Letter was revised throughout the document from “operating beyond the Boundary Line” to “operating at sea or on the Great Lakes.”  Members of the TSAC ATB Sub-committee from the Great Lakes believe this language is too broad, and will require compliance with the requirements for conditional occupancy on waters that are currently designated as Protected Waters by the Coast Guard.  The Sub-committee is working to develop a comprehensive list of these Protected Waters, and may recommend that a conditional occupancy endorsement be applied only to vessels that embark crewmembers on the barge outside Protected Waters.  The Sub-committee should consider adding a recommendation that a list of these protected waters by COTP Zone be maintained by Commander, Ninth Coast Guard District, and posted to Homeport.  The Sub-committee agreed at the 2017 Spring meeting that inclusion of the list in the NVIC would make revisions to the list difficult.
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Issue – Great Lakes Protected Waters

Where will the list of protected waters be maintained?



Options:

	
	In the NVIC

	By the local COTP – posted to Homeport

	By D9 – posted to Homeport



Does the Sub-committee support adding a recommendation to the *draft* final report on this subject?
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Issue – Demonstration of Connection/Disconnection

Members disagree on whether requirements to demonstrate connection/disconnection should be retained from NVIC 2-81 CH-1.  [See Section d. of Enclosure 2 to the *Draft* NVIC 2-81 CH-2]



In an e-mail poll the majority of members preferred to strike this Section; but others pointed out that OCMIs would likely want to retain authority to require such a demonstration.
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Issue – Person-in-Charge

One member objected to use of the term “Person-in-Charge” in Section f. (Loading Manual) of Enclosure (2).  The Section now reads, “The person responsible for loading or unloading the barge shall be provided with information, in a form approved by the load line assigning and issuing authority, to enable the loading, unloading and ballasting of the barge without creating unacceptable stresses in the barge's structure.”



Does the Sub-committee support this language?
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Issue – Naming of Compatible Tugs

In response to member comments, changed the language carried over from NVIC 2-81 CH-1 that required the barge COI to list compatible tugs by name.  Section 3.b. of Enclosure (2) now reads, “The Certificate of Inspection (COI) of the barge will specify the type of connection systems which the Coast Guard has determined are suitable for operation with the barge as an ATB.  This limitation does not preclude conventional tugs or tugs with other types of connection systems from operating with the barge when the specially designed connection system is not in use.”

Does the Sub-committee support this language?
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Issue – Inclusion of Conditional Occupancy History



Some members feel Section 5.a. through 5.c. of Enclosure (2) should be deleted or relegated to a footnote.  Others feel the history provides context for future reference, especially for CG inspectors.



Which approach does the Sub-committee want to take?
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Issue – “Push Mode” ITBs



Some members feel the words “push mode” should be used in combination with ITB, and others feel this is unnecessary as the term is already defined as such.



Which approach does the Sub-committee want to take?
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Issue – Initial Review of ITBs



There is guidance in Enclosure (1) for initial review of ITBs, which was carried over from the current NVIC.  Since ITBs are nearly extinct and replaced by ATBs, should we strike this Guidance?



We could leave it in and let the CG decide, pointing out the issue in the report.
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Issue – Bending Moment



The following language was added to the section on longitudinal strength at the suggestion of Bob Hill:



“The analysis should include a clear indication of the percentage increase in bending moment anticipated by the weight of the tug acting on the stern of the barge at sea.”

One member has questioned the justification for this addition and believes it is beyond the scope of the Task.
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is support for keeping Enclosure (3), from both members on the call and some who have sent input. 
Since this Enclosure is largely based on the work of Bob Hill there is an opening paragraph stating the
provenance and crediting Bob.  There is some question about the appropriateness of this, so we
agreed to add language to the draft report pointing this out to the CG and leaving it to them to
decide.  Bob has said he has no objection if the attribution is dropped.
Slide 12 – The members on the call agreed that the draft NVIC should be silent on cargo, as it is
written currently.  This means that, if issued as written, the revised NVIC will apply to all ATBs
regardless of the type of cargo (regulated or unregulated) carried.
Slide 13 – This slide addresses the requirement to disconnect in 5-minutes or less, which was carried
over from the existing NVIC.  Some members have questioned this as an arbitrary time period;
however, it appears that there has not been an issue complying with the standard and thus it was
agreed to keep it in the draft NVIC.
Slide 14 – Great Lakes protected waters - There were no Great Lakes members on the call.  There
were no comments from members on the call about the language which will exempt barges
operating on waters of the Great Lakes that are designated as  protected waters by the COTP from
the conditional occupancy requirements.  As written the draft NVIC will allow operators of Great
Lakes ATBs to place crewmembers on the barge when operating on protected waters without
complying with the conditional occupancy requirements.
Slide 15 – This slide is related to Slide 14, and asks where the list of protected waters will be
maintained.  The members on the call agreed it should not be in the NVIC, since changes to NVICs
are infrequent and cumbersome.  Some felt it should be posted to Homeport by the cognizant
COTP.  My opinion is that a complete list should be maintained on Homeport by D9 so that operators
do not have to search for the list on multiple COTP Homeport sites.
Slide 16 – Demonstration of connection/disconnection – Members on the call settled on keeping this
in the draft NVIC but revising the language to make it more clear that this should be a static
demonstration in port.  [That change has been made in the version attached to this e-mail.]
Slide 17 – Changing “person-in-charge” to “person” – This change was offered by a member to avoid
confusion with terminology applicable only to tank vessels.  Members on the call supported the
change.
Slide 18 – Naming of compatible Tugs – Members on the call agreed to the language in the draft
NVIC to specify the type of connection system vice naming compatible tugs on the COI.  Bob Hill has
subsequently pointed out we need to also include the model, as not all systems from a manufacturer
are the same.  [This change has been made in the version attached to this e-mail.]
Slide 19 – Inclusion of conditional occupancy history – As with Enclosure (3) covering ATB history,
there is disagreement among members about this.  The majority support leaving it in as context,
especially for future CG inspectors so that they have a full understanding of the reasons for allowing
conditional occupancy.
Slide 20 – Terminology for ITBs – Over time the comments of many members have been
incorporated into the draft NVIC by me without full discussion.  At one point I added “push mode”
ahead of every ITB reference based on a suggestion from a member.  This led to a lot of discussion
about the need for absolute clarity and consistency about the terms and definitions throughout the
draft NVIC.  Jerry Gallion offered language and suggestions to clarify, which are included in the
version attached to this e-mail.  The words “push mode” have been dropped as this status is part of
the definition of an ITB.
Slide 21 – Initial review of ITBs – Some members questioned why we retained language in Enclosure



(1) regarding initial inspection and certification of ITBs, including design elements, when ITBs are
virtually extinct and unlikely to ever be built.  Members on the call decided to leave this in and point
the issue out to the CG in the draft final report, leaving it to the CG to decide whether to strike this
information.
Slide 22 – Bending moment – A sentence was added to the section on longitudinal strength for ATBs
at the suggestion of Bob Hill: “The analysis should include a clear indication of the percentage
increase in bending moment anticipated by the weight of the tug acting on the stern of the barge at
sea.”
Since this was the only technical addition to the draft NVIC, some members have questioned
whether the Sub-committee should be making technical changes related to design.  Bob was not on
the call but has since provided his reasoning: “I believe this to be a necessary requirement.  Back in
1981 when this NVIC was first proposed, most naval architects did not have either the computer
facilities, or the model basin test experience to understand the effect of the tug in waves on the
longitudinal strength of the barge.  In one discussion it was assumed that this would be part of
analyzing the connection system itself.
Given we now can easily measure the effect in model tests and have run enough tests to understand
the % increases one can see in a connected ATB in a seaway, it is a matter of safety to verify that the
midbody structure of the barge involved can take the anticipated loading from the tug via the part of
the tug’s displacement that is imparted to the hull of the barge by the connection system.”  I will be
reaching out to the Marine Safety Center through our CG Technical Representative for more
guidance on whether this language is justified given Bob’s argument that today’s technology allows
this safety issue to be easily addressed.
 
I am shifting focus to the draft final report, which is being worked by Jill Taft.  I anticipate another
conference call when she and I agree it is ready for discussion with all members.  My target for that
would be mid to late October.
 
Jerry Crooks
Shell Trading (U.S.) Company
Marine Technical Advisor - Northeast U.S. and Eastern Canada
Cell: +1 281 785 0522
Email: Jerry.Crooks@shell.com
Internet: http://www.shell.com
24-hr Incident Hotline: +1 713 241 2532
 
CONFIDENTIALITY NOTICE - The contents of this message may contain confidential and/or
privileged subject matter and may be subject to copyright.  Any unauthorized use or disclosure is
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NVIC 2-81 CH-2 
 
NAVIGATION AND VESSEL INSPECTION CIRCULAR NO. 2-81 CHANGE 2 INCLUDED 
Electronic Version for Distribution Via the World Wide Web 

 

Subj: Coast Guard Guidance Regarding Push Mode Integrated Tug Barge and Articulated Tug Barge 
Combinations 

 
Ref: (a) CG-CVC Policy Letter 16-04 dtd July 26, 2016  
 (b) Load Line Policy Notes, found online here: http://www.uscg.mil/hq/cg5/cg5212/docs/LLPN.pdf 
 
1. PURPOSE.  The purpose of this Circular is to provide the marine industry and Coast 

Guard personnel with uniform guidance regarding the application of certain statutes and 
Coast Guard regulations to push mode Integrated Tug Barge combinations, as more fully 
defined in Enclosure (1) (hereinafter each an “ITB”) and Articulated Tug Barge 
combinations, as more fully defined in Enclosure (2) (hereinafter each an “ATB”). 

 
2. APPLICATION.  This guidance is effective on the publication date.  Since past application of 

statutes and regulations was accomplished on an individual case basis, it is not necessary to 
apply this guidance retroactively.  For existing tug barge combinations, owners have the 
option of altering existing vessels to comply with this guidance if they so desire.  This 
Circular is not applicable to ATBs with routes restricted to lakes, bays and sounds or rivers as 
defined in Title 46 Code of Federal Regulations Subpart 90.10. 

 
3. DIRECTIVES AFFECTED.  Reference (a) is hereby cancelled. 

 
4. DISCUSSION.  

 
a. Very few ITBs remain in service, having been replaced with more efficient ATB 

designs.  Guidance specific to ITBs is contained in Enclosure (1), which will become 
obsolete once the remaining ITBs are retired from service.  
 

b. The Coast Guard considers an ATB to be any tug barge combination which, through 
the use of special design features or a specially designed connection system, has 
increased seakeeping capabilities relative to a tug and barge in the conventional 
pushing mode. Because of their increased seakeeping capability, speed and cargo 
capacity, and because of their dependence for safe operation on the proper 
functioning of specially designed features, the Coast Guard considers it necessary to 
publicize the inspection and certification requirements applicable to ATBs. 

 
c. Enclosure (3) is a comprehensive history of the development of tug/barge 

combinations, starting with the first ITB combination in the 1950s, through the modern 
ATB designs in service today.  It includes a summary of the connection systems in use 
at the time of publication of this Circular.  Coast Guard inspectors should familiarize 
themselves with the connection systems aboard the vessel being inspected by 
consulting the manufacturer’s drawings and manuals. 

 
 
 
 
 
 
 
 

http://www.uscg.mil/hq/cg5/cg5212/docs/LLPN.pdf


 

 

 
5. ACTION.  The guidelines contained in Enclosure (1) are for use in conducting Coast Guard 

review and inspection of ITBs.  The guidelines contained in Enclosure (2) are for use in 
conducting Coast Guard review and inspection of ATBs. 

 
 
 
 

Signature 
 
 

Encl: (1) Guidelines for Push Mode Integrated Tug Barge Combinations 
 (2) Guidelines for Articulated Tug Barge Combinations  
 (3) The History of Tug and Barge Combinations 
  
  
NON-STANDARD DISTRIBUTION: 

  



 

 

GUIDELINES FOR PUSH MODE INTEGRATED TUG BARGE COMBINATIONS 
 
1. DEFINITION 
 

a. An ITB is any tug barge combination in which a specially designed propulsion unit 
(tug) is mated to a cargo unit (barge) of a compatible special design or where a 
propulsion unit (tug) is mated to a cargo unit (barge) with a specially designed 
connection system such that the combined unit has operating characteristics and 
seakeeping capabilities which exceed, under all anticipated weather conditions, those of 
a tug and barge where the tug is secured in the barge notch or on fenders by means such 
as wire rope, chains, lines or other tackle now commonly used in offshore towing. 
 

b. An ITB has the characteristics of a ship of comparable size in that it has a similar 
seakeeping capability and it remains in the pushing mode throughout a voyage under all 
anticipated weather conditions. 

 
c. An ITB has any of the following characteristics: 
 

(1) The tug cannot operate with barges other than those barges specifically 
designed for joint operation with the tug. 

 
(2) The tug cannot engage in hawser towing, i.e. does not meet the towline pull 

stability criteria or does not have necessary towing equipment installed. 
 

(3) The tug requires significant reinforcement of internal structure to 
accommodate shelves, wedges or other interlocking mechanisms. 

 
(4) The tug is restrained in the notch of a barge to the extent that the speed and 

weather operating capabilities of the combined unit approach those of a 
single vessel. 

 
(5) The tug cannot demonstrate safe separation from the barge under all 

operating conditions for which the tug and barge are designed to operate as 
a combined unit. 

 
2. APPLICATION OF THE REGULATIONS 

 
a. The definition in this NVIC of an ITB applies to vessel construction standards, 

inspection, certification and manning, and may not necessarily be applicable to other 
regulations and statutes, such as the Navigation Rules. 

 
b. Those regulations and statutes applicable to a ship of the same tonnage as the 

aggregate tonnage of the combined units shall be applied.  
 

3. GENERAL PROCEDURES FOR REVIEW, CERTIFICATION, AND INSPECTION 
 

a. The initial step in the. Coast Guard review of a tug barge combination is to determine 
if the unit is an ITB by using the definition in this NVIC.  A mutual understanding 
between all concerned parties (designer, owners, OCMI, etc.) as to how the unit will 
be treated for inspection purposes should be established in the early stages of review. 

 
b. The tug will be reviewed as a self-propelled vessel. Certification and inspection 

procedures will be applied using the aggregate tonnage of the tug and barge. 
 



 

 

 
 

4. SPECIFIC DESIGN REQUIREMENTS 
 

a. Analysis of Connection 
 

(1) The complexity of the connection will govern the method and degree of 
analysis required for a particular design.  As the complexity of the connection 
system increases, the degree of analysis should increase accordingly.  ITB 
designs will normally require that a design analysis be performed which: 

 
(a) Applies realistic environmental criteria representative of that which 

can be expected on the intended route. 
 

(b) Provides sufficient data to determine the motions of and between 
the tug, barge and their connection. 

 
(c) Can be utilized to establish the moments and forces which will be 

imposed on the units and the connections system. 
 

(2) It is the intent of the Coast Guard to verify that the analysis has been 
performed using reasonable assumptions and an appropriate engineering 
approach.  One approach is the use of an analytical model to provide response 
amplitude operators which will require verification by actual model basin 
testing.  After the analytical model has been accepted, it may be used to 
perform motion analysis and determine loading over the full range of expected 
sea conditions. 

 
(3) Where a particular connection system has previously undergone analysis, the 

results of the analysis may be considered for new applications of the design to 
tugs and barges of different length and displacement.  The acceptability of 
any scaling will depend on the particulars of the design under consideration. 

 
(4) Consideration will be given to the operational experience gained from designs 

which were employed prior to the publishing of these guidelines. When it can 
be shown that a system has a successful operational record, installed in a 
particular design of tug or barge, part or all of the detailed design analysis that 
would normally be required for a new connection design may be eliminated 
for that design or designs similar in power, displacement and relative location 
of the coupler.  Information such as sizes of tug barge combinations, specific 
routes, operational history, etc. should be provided to the Coast Guard when 
requesting that operational experience replace design analysis. 

 
b. Longitudinal Strength 

 
(1) An ITB connected by a rigid system allowing no relative motion between 

the tug and barge in one or more degrees of freedom shall comply with the 
rules of a classification society acceptable to the Coast Guard at the time of 
the review for a single vessel of equivalent size.  Structural formulas based 
on length shall use the length of the tug and barge when connected. 
(Where the rules allow the use of .97L, .97 of the length of the tug and 
barge when connected may be used.) 

 
(2) The design shall consider stresses in the vicinity of the points of attachment 



 

 

from forces and moments due to the interaction of the two units and from 
any loadings imposed by the connection system. 
 

c. Stability 
 

 ITBs shall meet all current applicable intact and damaged stability requirements for 
the tug and barge individually and for the combined unit. The tug is not required to 
meet the towline pull criteria. 

 
d. Connection Equipment 
 
 The method and equipment used to affect the connection between the tug and barge 

must be designed on the basis of the considerations previously discussed in “Analysis 

of Connection.”  The connection system shall be capable of maintaining the 

connection and restricting excessive relative motion between the tug and barge under 
adverse weather conditions. 
 

e. Disconnection and Reconnection 
 

 ITBs shall not be required to demonstrate disconnection.  It is intended that these 
units remain connected at all times during transit and that the units remain 
connected during emergencies.  The master, however, shall always have the option 
of separating from the barge in extreme cases, and proper procedures to effect 
disconnection shall be available to the master. 

 
f. Fire Protection 

 
 All firefighting and structural fire protection requirements shall be applied to the 

combined tug and barge as a single vessel. 
 

g. Loading Manual 
 

 The master of an ITB shall be provided with information, in a form approved by 
the load line assigning and issuing authority, to enable the loading, unloading 
and ballasting of the barge without creating unacceptable stresses in the barge's 
structure. 
 

h. Load Line Assessment 
 

 The tug and the barge will be assigned independently calculated load lines so that 
independent operation of either the tug or the barge is not precluded.  The required 
freeboard of the barge will be calculated both independently and by considering the 
intact (and damage, if applicable) stability requirements of the combined unit.  The 
load line which results in the greater freeboard from the above calculations will be 
assigned to the barge.  When operating in the pushing mode, the barge's load line may 
not be submerged, but consideration will be given to approving loading conditions 
which submerge the tugs load line.  In no case, however, will loading conditions 
which submerge any portion of the tug's freeboard deck be approved.  The barge of an 
ITB will not be considered an unmanned barge for the purposes of the freeboard 
reduction provided for in 46 CFR 42.20-10(h). 

 
i. Lifesaving Equipment 

 
 The lifesaving equipment requirements will be based on the combined tug and 



 

 

barge.  Since the tug of an ITB must be able to remain in the pushing mode 
during all anticipated operations, the location of lifesaving equipment will be as 
for a ship of equivalent size. 

  



 

 

GUIDELINES FOR ARTICULATED TUG BARGE COMBINATIONS 
 
1. DEFINITION 
 

a. An ATB is any tug barge combination using an articulated connection system that 
allows movement in one axis, or plane, in the critical area of fore and aft pitch.  
Enclosure (2) is a summary of the various connection systems in use at the time of 
publication of this Circular.  A defining characteristic of an ATB is that the tug and 
barge are truly independent and capable of operation separately. 

 
b. An ATB has all of the following characteristics: 

 
(1) The tug has a hull shape which permits safe towing astern. 

 
(2) The tug meets the weather, dynamic and towline pull stability criteria. 

 
(3) The tug and barge are equipped for emergency towing astern.  A tow winch 

is not required. 
 

(4) The tug has the capability to separate safely in a timely fashion1 when 
disconnection is judged to be warranted either by excessive loading or 
mechanical difficulty with the connection, or some other emergency. 

 
2. APPLICATION OF THE REGULATIONS 

 
a. The tug and barge are independent vessels and shall be inspected separately under the 

regulations applicable to the vessel size, type and cargo. The barge will be inspected 
only if it requires inspection under applicable statutes. 
 

b. The definition in this NVIC of an ATB applies to vessel construction standards, 
inspection, certification and manning, and may not necessarily be applicable to other 
regulations and statutes, such as the Navigation Rules.  
 

3. GENERAL PROCEDURES FOR REVIEW, CERTIFICATION, AND INSPECTION 
 

a. The initial step in the. Coast Guard review of a tug barge combination is to determine 
if the unit is an ATB and whether the barge will be conditionally occupied by using 
the definitions in this NVIC.  A mutual understanding between all concerned parties 
(designer, owners, OCMI, etc.) as to how the unit will be treated for inspection 
purposes should be established in the early stages of review. 

 
b. The specially designed connection system will be considered part of the tug, 

including those system components on the barge. 
 

c. The Certificate of Inspection (COI) of the barge will specify the type and model of 
connection systems which the Coast Guard has determined are suitable for operation 
with the barge as an ATB.  This limitation does not preclude conventional tugs or 
tugs with other types of connection systems from operating with the barge when the 
specially designed connection system is not in use. 

 
d. As already noted, some ATB barges may not require inspection.  In these cases, the 

COI for the tug will note if connection system components on the uninspected barge 

                                                           
1 Generally, disconnection within five minutes is considered acceptable. 



 

 

need be inspected during subsequent inspections.  This determination will be made 
prior to initial certification of the tug by the Officer in Charge Marine Inspection 
(OCMI).  The determination will consider the complexity of the barge mounted 
components and the likelihood of deterioration with age.  If an inspection of the 
connection system components on the barge is not possible at the time of the tug 
inspection, the OCMI will accept written certification from the barge owner that the 
connection system components on the barge are in good working order. 

 
4. SPECIFIC DESIGN REQUIREMENTS 

 
a. Analysis of Connection 

 
(1) The complexity of the connection will govern the method and degree of 

analysis required.  It is the intent of the Coast Guard to verify that the 
analysis has been performed using reasonable assumptions and an 
appropriate engineering approach.  One approach is the use of an analytical 
model to provide response amplitude operators which will require verification 
by actual model basin testing.  After the analytical model has been accepted, 
it may be used to perform motion analysis and determine loading over the full 
range of expected sea conditions. 

 
(2) Where a connection system has previously undergone analysis, the results of 

the analysis may be considered for new applications of the design to tugs and 
barges of different length and displacement.  The acceptability of any scaling 
will depend on the design under consideration. 
 

(3) Consideration will be given to the operational experience gained from designs 
which were employed prior to the publishing of these guidelines. When it can 
be shown that a system has a successful operational record, installed in an 
ATB, part or all of the detailed design analysis that would normally be 
required for a new connection design may be eliminated for that design or 
designs similar in power, displacement and relative location of the coupler.  
Information such as sizes of tug barge combinations, specific routes, 
operational history, etc. should be provided to the Coast Guard when 
requesting that operational experience replace design analysis. 

 
b. Longitudinal Strength 

 
(1) An ATB connected by a system that allows relative motion between the tug 

and barge in one or more degrees of freedom shall be designed to the 
following standards: 

 
(a) The longitudinal strength of the barge shall comply with the rules of 

a classification society acceptable to the Coast Guard at the time of 
the review.  The forces and moments imparted to the barge by the 
tug as determined from analytical techniques or model tests shall be 
included in determining longitudinal strength.  The analysis should 
include a clear indication of the percentage increase in bending 
moment anticipated by the weight of the tug acting on the stern of 
the barge at sea. 

 
(b) The design shall consider stresses near the points of attachment 

from forces and moments due to the interaction of the two units and 
from any loadings imposed by the connection system. 



 

 

c. Stability 
 

 The tug and barge shall meet the stability requirements applicable to the vessels 
individually. 

 
d. Disconnection and Reconnection 

 
(1) The disconnection/reconnection procedures shall be made available to the 

master in the tug’s Towing Safety Management System (TSMS) or other 
operational procedures.  The maximum sea state at which the tug can safely 
disconnect and the maximum sea state at which the tug can safely reconnect 
shall be determined by the designer and included in the TSMS or other 
operational procedures. 

 
(2) ATBs may be required to demonstrate the ability of the tug to safely and 

readily disconnect from the barge without impairing the stability or structural 
integrity of either unit.  This initial demonstration need not be performed at 
any specified sea state.  Additional design information, however, must be 
submitted to the Coast Guard to reasonably support the ability of the ATB to 
routinely disconnect at the sea states designated by the designer.  The 
information submitted should cover the entire tug design including fendering 
systems, maneuvering capability and tug power.  If the design information 
submitted is not adequate, actual demonstration of the ability of the tug to 
disconnect in sea states approximating those maximum sea states claimed by 
the designer will be required.  At each subsequent inspection for certification 
of the barge, the connection system shall be examined.  A static 
demonstration of disconnection/reconnection in port may be required by the 
OCMI to ensure the good working order of the equipment. 

 
e. Fire Protection 

 
 The tug and barge shall meet the firefighting equipment and structural fire 

protection requirements applicable to the vessels individually. 
 

f. Loading Manual 
 

The person responsible for loading or unloading the barge shall be provided with 
information, in a form approved by the load line assigning and issuing authority, to 
enable the loading, unloading and ballasting of the barge without creating 
unacceptable stresses in the barge's structure. 
 

g. Load Line Assessment 
 

 The tug and the barge will be assigned independently calculated load lines.  An 
unmanned barge of an ATB may be considered for the freeboard reduction provided 
for in 46 CFR 42.20-10(h). 

 
h. Lifesaving Equipment 

 
 The tug and barge shall meet the lifesaving equipment requirements applicable 

to the vessels individually. 
 
 

5. CONDITIONAL OCCUPANCY 



 

 

 
a. ATBs have increased in numbers, size and complexity since 1981.  Modern ATBs 

may employ towing vessel personnel on the barge to operate and maintain 
systems (e.g., inert gas systems, thermal fluid heaters, ship service generators, 
self-unloading equipment and ballast systems) and transfer of these crew members 
between the tug and barge while underway, placing personnel at risk.  The status 
of a manned or unmanned load line assignment on some of the more advanced 
barges has been questioned because of the perceived necessity to continuously 
maintain or monitor the systems aboard the barge while underway.  However, the 
operators of these ATBs have stipulated that personnel attending these barges 
underway are not essential during the entire voyage or trip.  Thus, a 
"conditionally occupied" status, where personnel carry out discretionary activities 
on a barge with an unmanned load line assignment and only during fair weather 
or safe conditions, was established in reference (a).  
 

b. "Permissive manning" was initially developed to address specific vessel types 
(such as derrick barges, oil spill recovery vessels and cable-laying vessels).  They 
operated within 20 nautical miles of shore, met certain conditions as specified 
in reference (b), and on a work site with a standby vessel.  Over time, 
permissive manning was applied to seagoing barges, but these barges often 
operated outside the parameters described in policy.   

 
c. Based on a review of ATB operations, new terminology was developed to describe 

when personnel can embark on unmanned barges operating at sea or on w aters of 
the Great Lakes that are not designated as Protected Waters by the cognizant COTP.  
The main difference between "permissive manning" and "conditional occupancy" 
is that the latter clearly addresses operations beyond 20 nautical miles from shore 
with additional criteria.   

 
d. Conditional occupancy includes, but is not limited to, work of a temporary and 

nonessential nature, conducted under appropriately safe conditions, that involves 
maintenance and operation of systems onboard the barge that deal with the safe 
handling and transfer of cargo, ballast water, inert gas, and crude oil washing 
systems; the maintenance and operation of thermal fluid heaters and generators 
and other prime movers providing support to the aforementioned systems; and 
other items as may be determined by the OCMI. The final determination on what 
constitutes "conditional occupancy" rests with the OCMI.  A certificated barge 
with an u nmanned load line will have a choice between "permissively manned" 
or "conditional occupancy”  and can choose the policy that works best for their 
business model. In addition, the company can choose to apply permissive manning 
or conditional occupancy as appropriate to the barges in its fleet. 
 

e. Barges operating beyond the Boundary Line2, or on waters of the Great Lakes that are 
not designated as Protected Waters by the cognizant Captain of the Port (COTP), with 
an unmanned load line assignment, may be conditionally occupied if the criteria in 
Section xxx of Marine Safety Manual (MSM) Vol. II are met.  Otherwise, the barge 
shall be considered a manned barge.  During periods when a towing vessel 
crewmember is conditionally occupying the barge the towing vessel is considered to 
be in compliance with the manning requirements of its COI. 

 
f. The criteria in Section xxx of Marine Safety Manual (MSM) Vol. II shall not be 

applied to barges operating on waters of the Great Lakes that have been designated as 
protected waters by the cognizant COTP.   

                                                           
2 The U.S. Boundary Line is delineated in 46 CFR Part 7. 

http://www.ecfr.gov/cgi-bin/text-idx?node=pt46.1.7


 

 

 
g. Some ATB barges may be equipped with complex systems that require continuous 

monitoring of an essential nature, such as liquefied gas barges.  These barges may be 
certificated as unmanned barges with conditional occupancy endorsements, and have 
an unmanned loadline assignment, if the barge is fitted with remote control and 
monitoring systems acceptable to the OCMI.  In the absence of remote control and 
monitoring systems acceptable to the OCMI these barges will be certificated as 
manned barges and have a manned loadline assignment. 

 
h. Sample endorsements for conditional occupancy can be found in Section xxx of MSM 

Vol. III.  For uninspected barges, the OCMI may issue a letter authorizing conditional 
occupancy of the barge. 

  



 

 

THE HISTORY OF TUG AND BARGE COMBINATIONS 

 

This Enclosure is based on a combination of two documents: the 2013 SNAME paper, “The 

ARTICULATED TUG/BARGE – AT/B - The History and State of the Art,” by Mr. Robert P. Hill, N.A., 

with assistance from Mr. Christian Reinauer and Mr. Takuma Yamaguchi; and “The Available 

Connection Systems,” by Mr. Robert P. Hill.  This Enclosure was prepared with the assistance of Mr. 

Hill.  The original SNAME document, with all technical details, can be found at: 

http://www.sname.org/pubs/viewtechnicalpaper?DocumentKey=ddcd31b8-3fe3-410b-97a8-

141092c84e24.   
  
1. FOREWARD 
 
The term “Articulated Tug Barge (ATB)” has become part of many conversations regarding marine 

transportation systems. This is true not only here in the United States, but increasingly, overseas as well. 
In fact, there are now more ATB’s outside the United States, than there are within its borders. So, what 

was once thought of as an American transport mode, is in fact far more widespread, and the numbers 
are increasing worldwide. 
 
This paper is intended to educate regulators, business leaders and technical personnel about ATBs.  It is 
a practical discussion based on real experience and will show that while the ATB is a fine, engineered 
and safe marine transport system, it is applicable in some cases, and not applicable in others. 
 
2. HISTORY 
 
An ATB is an all-weather-capable, performance-oriented, tug/barge marine transportation system based 
on proven technology, designed to operate with the same weather and schedule reliability of a ship, at a 
lower capital and operational cost, without sacrificing safety.  The key element in the success of this 
technology is the mechanical connection system which links the tug and barge together in a solid, 
single-degree-of-freedom configuration – and – in addition, the tugboat is designed to be a seaworthy 
ocean tow-capable vessel in all loading conditions.  In a properly designed ATB, the crew is not put at 
risk by separation from the barge they are pushing.  In a properly designed ATB, no effort is made to 
skirt Rules or place the value of capital over the value of human life and safety.  In a properly designed 
ATB, the protection of the environment and the safety of others is the prime consideration. 
 
As was the case with all seafaring nations, the United States and Canada built their modern coastwise 
transportation networks around self-propelled vessels.  Once the age of powered vessels was born, the 
development of non-powered barges, towed by powered tugboats (and occasionally by other ships as 
well), began in earnest.  The earliest barges were created from sailing vessels, and some even retained 
their sails and rudders, to assist in the movement of the tow.  In fact, non-self-propelled vessels pulled 
by mules, or free-drifting in the current, were common along North America’s rivers and canals for 

many years. 
 
Initially, barge notches were non-existent.  Pushing a barge was rare.  More often, it was handled 
alongside the tug, or towed behind the tug.  When towed behind a ship, the barge was known as a 
“consort.”  In such cases the barge had its own steering and followed obediently behind the ship or tug 
towing it.  
 
Handling alongside allowed the tug better control over the barge.  Lines were made up from the tug’s 

towing and quarter bitts to the barge.  The tug was placed at a slight angle to the barge centerline to 
provide for better directional stability underway.  It should be noted that even to this very day, tugs 
move larger barges alongside.  ATB tugs engage in the same sort of towing configuration when shifting 
barges from place to place in the harbor.  This is sometimes mandated by the need to put a barge stern-
first into a dock, for example.  Visibility also plays a role, as the clear view alongside the barge may be 
better than the view over the barge pushing it.  Even though early barges had no notches, they were still 

http://www.sname.org/pubs/viewtechnicalpaper?DocumentKey=ddcd31b8-3fe3-410b-97a8-141092c84e24
http://www.sname.org/pubs/viewtechnicalpaper?DocumentKey=ddcd31b8-3fe3-410b-97a8-141092c84e24


 

 

pushed at times, and visibility was not always the best.  Taking a barge alongside was the best option 
for controllability in confined waters, but it was impractical at sea.  
 
Towing the barge astern was the only way to handle a barge over a long distance in open water.  It was 
also needed when the barge freeboard exceeded the tug’s height of eye, making alongside towing 

difficult. 
 
While towing was the preferred means of handling a barge offshore, it is not without its hazards.  Many 
kinds of “mechanical” problems can befall a towed tug and barge combination: 
 

 Weather delays either current or anticipated. 

 Accidental or unintended parting of the hawser. 

 Failure of the towing gear. 

 Inability to control the barge. 

 Crew injuries from handling towing gear. 

 Man-overboard hazards. 

 Lack of control of the barge if the tug loses power. 

 Tripping of the tug. 

 Difficulty re-boarding the barge in heavy weather. 

 Slamming damage to the bow of the barge not evident to the towing tugboat. 

 Very rough ride for the tug crew in any kind of large sea. 

 

In addition, there are business-related concerns when working with towed barges: 
 

 Need for additional assist tugs. 

 Limitations on night transits into some ports or through canals. 

 Potential damage claims from third parties when barges are lost while under tow. 

 Potential damage claims when towed barges break free and run aground. 

 Additional insurance charges. 

 
Towing could be hazardous to the tug and crew.  As barge sizes grew, handling them on a towline 
required heavier towing bridles and gear, more horsepower, and added maneuverability.  Larger towed 
barges were also harder to control in congested waterways.  The large maneuvering space needed to go 
on and off the towing hawser was difficult to find in some ports. 
 
When towing, the barge has no “brakes.”  If the tug gets in trouble, the barge can catch up rather 

quickly, especially on a short hawser and tugs were often run down by their own tow.  
 
Many of these problems were certainly well known and appreciated within the contemporary towing 
industry, but there were no obvious, alternative ways to operate a tug and barge at sea, so the problems 
were accepted as being inherent to the nature of the industry. Over time of course, efforts were made to 
improve, but other forces would compel a fundamental change in the tug and barge industry. 
 
Most early barges did not even have the simple “dimple” to receive the tug bow.  If a scow was pushed, 

it was pushed by the tug centering up as best it could on the stern of the barge, and connecting to the 
barge via “face wires.”  These were soft lines, and later wire ropes, that went from the stern quarter bitts 

of the tug, to the outboard corners of the barge. 
 
Barges tended to have raked bows and sterns to aid in towing astern.  Wave encounter forces from 
pushing a raked bow through a heavy sea, where the broad surfaces of plate and frame (or plank and 
frame) met the waves at nearly right angles, could cave it in if the speed and waves were high enough. 
 
 



 

 

The notches in barge sterns have their roots at least partly in the New York State Barge Canals (Erie & 
Champlain).  The locks were of limited length, and to fit the barge in the lock and the tug with it, the 
stern rake was excavated to create a place to hold the tug, and thus shorten the overall length of the 
combined unit so it would fit in the lock.  A bearing surface for the tug to push on was created, and 
wires were used to hold the tug in, primarily to allow the tug to back with the barge. 
 
Most aft rake compartments were not used for cargo, so this confiscation of space made a great deal of 
sense.  The added benefit was controllability.  Backing or “face” wires were set from the aft quarters of 

the tug to hold her in place when backing, with added rope over the stem for emergencies.  However, at 
least some of the steering forces (lateral forces) were now being taken on fenders at the forward quarters 
of the tugs.  This in turn reduced at least some of the stresses on the face wires.  The result was an 
ability to turn faster than was possible without a notch.  It was also a bit less dangerous getting to the 
barge from the tug, as it was no longer necessary to go over the narrow tug stem.  Boarding could be 
accomplished from the quarter bulwarks, with a reduced danger of falling.  Given that most pushing on 
the canals was done in calm water, this simple system worked well. 
 
Heavy steel cables engaged with ratchets and turnbuckles were used to hold the tug in the notch and to 
provide a connection for steering and backing the barge.  However, the use of such cables was limited 
in coastwise operation, even with a stern notch.  These were not able to be used in seas over 2 or 3 feet 
in the relatively shallow notches of early barges, and even that was a stretch.  Tug/barge units entering 
the Great Lakes from the Erie Canal would switch from pushing gear to towing gear.  Tugs of the 
Matton Transportation Co., of Cohoes, NY, for example, were fitted with towing winches. 
 
Logic eventually dictated that if you could push in small waves with a small notch, perhaps you might 
be able to immerse the tug in a deeper notch and push in larger waves.  In the 1960’s and 1970’s 

companies developed deep notch arrangements.  The tugs were fitted with large rubber fender pads to 
cushion it in the notch, and attachment was made to the barge by face wires.  Later versions of this 
design included a “stinger” on the bow of the tug, to hold the stem of the tug in place relative to the 

barge.  It was hoped that in association with the side pads, the tug would “articulate” in the notch.  The 

pads worked well, but the stinger was never much of a success and was eventually removed. 
 
The notches of some barges were well over half of the tug’s length, and relied wholly on rubber fenders 

and a tight fit in the notch to push at sea.  The units routinely operated in push mode in seas of 10 feet, 
but the fenders were a maintenance cost item, and at times the tight fit of the tug to the barge resulted in 
the tugs being literally stuck in the notch.  The tugs and barges were structurally designed so that a later 
refit of the Bludworth System (the prevalent system of the 1970’s) could be easily accomplished.  

However, the deep notches were limited to 10 to 12 foot seas, and even the improved seakeeping of the 
“deep notch” tug/barge was not reliable enough. 
 
In America, where the movement of petroleum products was one of the most important uses for tugs 
and barges, there was a steady reduction in the number of marine terminals, and in the amount of 
inventory kept on hand.  When inventories were always kept in a “topped off” condition the weather-
reliability and speed of the barges serving those terminals was relatively unimportant.  If cold weather 
hit the U.S. east coast, the terminals could easily operate off the inventory on hand, and then top off 
when the weather improved.  There was also a growing shift in transport patterns.  As pipelines were 
built and extended less and less refined product moved from the Gulf to the east coast on the water, 
rendering the higher speed of a tanker less important. 
 
The early “notched” barge, followed by the Integrated Tug Barge (ITB) and now the ATB, grew out of 

the demand for low cost, safe, reliable, and more rapid and “weather-reliable” marine transportation.  

While transportation using the conventional towed barges was less expensive than a ship, they were 
extremely weather dependent, making them unreliable in some conditions.  They were also much 
slower than the ships they replaced.  Towed petroleum and petrochemical barges were often delayed by 
weather.  In some operations in the Gulf, annualized weather delays for long-term operations of some 



 

 

tug/barge fleets averaged 30% or more.  In the northeast, it ran as high as 40 to 50%, especially in the 
winter. 
 
Towed barges provided very low rates, which offset the weather delays when terminal inventories were 
kept high.  However, once terminals began operating on thin inventories, the need for reliable 
transportation became vital.  Where terminals once carried 30 days’ inventory, they now carried 3 to 5 
days.  A run of three or four days of bad weather could cause a shortage of heating oil.  Having towed 
barges out of service for that amount of time was unacceptable.  Ships were more reliable, but rate still 
mattered. 
 
The cost to build and operate tankers and other U.S. flag self-propelled vessels was increasing to the 
point where coastwise operation became less and less profitable, except for times when spikes in the 
spot market rates made some ships an acceptable substitute.  During recent years there has also been an 
increase in the direct importation of refined product into the U.S. market. This has reduced the need for 
coastwise product movement.  This acted to hold the price level for product movement steady.  Despite 
the market’s need for reliability, those forces never did put the more-costly ship back into the picture to 
any great extent until recent years when Jones Act double hull tankers appeared.  But generally, despite 
large increases in refined product retail prices, rates for water transport of those products did not 
increase proportionately.  Tankers were increasingly priced out of the low-rate market. 
 
Towed barges did not provide the weather-reliable transportation needed to work with reduced terminal 
inventories, but low rates excluded tankers from competing.  The weather was not going to change, and 
tankers were not going to get cheaper to build or to crew/operate.  Somehow, the tug and barge solution 
had to be improved.  The initial attempt to solve this problem was the development of the ITB.  When 
that fell on hard times, for both technical and regulatory reasons, the response was the continued 
development of the ATB. 
 
The solution was obvious enough - create a tug and barge that could operate cheaply, was safer to 
operate in heavy seas, with increased speed where that speed would be useful.  It was long known that 
pushing a barge yielded better speed than towing it.  By its very nature, towing involves adding enough 
resistance to a barge stern that it will “follow” the tug.  If you are pushing, this resistance penalty is 
removed.  However, the use of only wire ropes to connect a tug to the stern of the barge, was not the 
answer. 
 
So, various patents to connect a tug and a barge with a more secure mechanical connection, were filed - 
all the way back into the 1800’s.  In the late 1960’s, Edwin Fletcher with ARTUBAR, and the 
Bludworth family of flexible pushing systems, were pioneering efforts to marry the economies of 
pushing with the safety and seakeeping inherent in mechanically linking the tug and barge at sea.  Other 
systems, such as the Glosten-designed SEA-LINK system, were developed and tried but were not 
successful in North America.  The current state of the art comes largely from the progression of 
ARTUBAR and Bludworth in the U.S., and the ARTICOUPLE system in Japan. 
 
The problems that confronted the application of early mechanical connection systems were daunting in 
the U.S.  The Coast Guard took a conservative approach, treating a mechanically connected tug and 
barge as a ship.  This position greatly affected the application of the ARTUBAR system in its early 
days.  This regulatory environment increased the cost to build such a tug and barge unit.  In addition, 
the policy also asked for ship-sized crews. 
 
In 1980, one company decided to challenge the Coast Guard’s position treating mechanically connected 

tugs and barges as ships.  The key argument was that the design of the tug would be capable of 
operating independently, unlike the “engine room” of an ITB.  The discussions between the Coast 
Guard, company and their naval architect led to the development of Navigation and Vessel Inspection 
Circular (NVIC) 2-81, which created the term “dual mode” ITB to describe mechanically connected 

tugs and barges that were capable of independent operation.  The “Dual Mode ITB” was required to 



 

 

meet the stability requirements of a towing vessel, and the connection could not be rigid in all planes.  
Tugs meeting these conditions were treated as an independent towing vessel for both regulatory and 
crewing requirements. 
 
3. ATB vs. ITB 
 
ITB’s and ATB’s have few similarities.  In fact, the only real similarity is that the power unit of both 

can separate from the cargo unit.  Beyond that, they are entirely different concepts. 
 
The ATB is differentiated from the ITB where the tug and barge were locked together in a rigid 
configuration and became for all practical purposes a single unit.  The common characteristic of the 
most widely applied rigid ITB systems is the fairing and coordination of the hull shapes of both the tug 
and the barge, especially in the area where the “tug” mates to the “barge.”  While an ATB tug is fully 

seaworthy as a towing vessel, virtually all ITB “tugs” are nothing of the sort.   
 
The ITB is essentially a separable engine room/cargo box, designed for the added purpose of less 
resistance of the total unit vs. a towed unit or a conventional ATB.  The ITB tug is totally rigid relative 
to the barge in all degrees of freedom, and the ATB has the capability of at least one degree of freedom.  
The ITB tug cannot perform any other mission or work with conventional barges.  It is generally not 
very seaworthy when operating alone.  It is dangerous to disconnect at sea and when swiftness in 
separation is paramount, the cumbersome locking mechanisms prevent rapid disconnection.  
 
The ATB is the marriage of a conventional tug and barge, designed for operational flexibility, and is 
designed to be hydrodynamically superior to a towed unit.  Current ATB technology has greatly refined 
the hull shapes of the tug and the barge.  ATB’s are now capable of higher speeds without losing 

seakeeping capabilities as individual vessels, and three-point connection systems have been developed 
to allow rigid units to operate like ATB’s.  The ATB tug can easily and quickly disconnect at sea to 
tow, or do ship work if so designed, and handle conventional barges. 
 
ITB’s date back many years, and the first practical application of the technology came in the 1950’s, 

when the ITB CARPORT was built.  This vessel, which essentially was a “tug” locked onto a stern 

“ramp” of a barge, traded successfully on the New York canal system and the Great Lakes for many 

years, hauling grain products.  However, this design was not repeated.  The trade in which the ITB 
CARPORT engaged was also populated by conventional tugs working with “notched” barges and some 

towed barges.  Such units were simpler, less costly to build and more practical.  The added speed 
CARPORT could attain was of little advantage in the New York Barge Canal, where shallow channels, 
locks and narrow channels greatly restricted unit speed. 
 
In heavy seas with the ITB, the tug functions in the same way as the stern of a ship. It pitches with the 
barge and heaves with it.  However, because the ITB tug is built to a depth to match the companion 
barge hull, the motions are no worse, or no better, than a ship of the same size.  The exception to this is 
the case where the ITB tug is built with less depth.  However, even the earliest ITB’s, such as the 

CARPORT, shared the design feature of a nearly equal depth barge and tug.  ITB’s are also designed to 

remain coupled in all sea states.  No ITB used in recent decades has ever disconnected and successfully 
towed the companion barge.  The few times such separate operations have been attempted, there were 
casualties or near-casualties. 
 
One such casualty was the “Cat-Tug” lost off the Azores when it became disconnected from the barge 

OXY 4102.  The “tug” was a total loss, as the unseaworthy hull design of the “tug” foundered after 
damage in heavy seas.  On another occasion, during the attempted delivery of a lone “Cat-Tug” to its 

barge at another shipyard, the “tug” pitched and poled so badly offshore that it was forced to turn back.  

The barge was ultimately brought to the “Cat-Tug” for connection. 
 
 



 

 

There are instances of ITB’s being unable to be disconnected for drydocking, as long-unused and seized 
connecting devices made separation difficult.  Therefore, over time, the ITB fell into disfavor as the cost 
to build these units spiraled to numbers which were in some cases more than an equivalent ship.  In 
addition, NVIC 2-81 added additional regulatory burdens to ITB’s.  Because of these factors, no ITB 

has been built since the early 1980’s. 
 
An ATB offers many advantages over towed barges: 
 

 Full and safe access to the barge at sea for emergency situations. 

 Greater control over the barge. 

 Higher average speeds limited only by horsepower, as opposed to towed barges that must be 

more heavily tow-stabilized as speed rises. 

 A possible 25% fuel saving vs. towing for the same speed, or a 25% increase in speed for the 

same fuel. 

 Improved scheduling equivalent to a ship. 

 Greater crew comfort at sea. 

 Greater seakeeping capability. 

 Elimination of backing wires and reduced costs for fender and tow wire replacement. 

 Reduced risk of injury from handling lines and tow wires. 

 
ATBs can operate in unlimited ocean service, and American flag ATB’s have operated in transoceanic 

or intercontinental service for many years.  There are no limitations on sea state, provided the unit is 
designed for the anticipated conditions.  Current connection systems are designed for a nominal 7.5 
meter significant height sea.  [This means a 7.5 meter sea is the average of the 1/3 highest waves in the 
spectrum, meaning as well that waves of 12 to 15 meters are also in the spectrum.] 
 
ATB’s are also an excellent choice to operate in areas with significant ice and can be specifically 

designed as icebreakers.  The barge can also be fully designed for ice transits and if necessary, ice 
breaking.  Where the combined unit becomes stuck, the tug can exit the notch, break ice ahead and re-
enter the notch to move the unit forward. 
 
4. THE AVAILABLE CONNECTION SYSTEMS 
 
There are many systems available to connect a tug and barge at sea.  They vary in experience from 
many years to just a few months and-from many applications to just one application. 
 

ARTUBAR 
 
The ARTUBAR system was the very first "axial" connection system.  It is a single-degree-of-freedom 
system wherein the tug rolls with the barge, heaves with it at the connection point, but pitches 
independently.  ARTUBAR utilizes a port and starboard, large diameter pin which is extended 
hydraulically from the tug hull.  This pin is fixed in rotation relative to the tug hull, and it engages a 
pair  of holes in the barge notch walls port and starboard.  These holes are located approximately 7 
feet apart vertically, and tend to be located at the loaded draft of the barge, the light draft and the 
ballast draft.  The barge holes are lined with bearing material such as Ultra-Poly or rubber.  The large 
pin then rotates in this bearing material, relative to the barge, as the tug pitches.  The pin does not 
bottom-out on the notch wall, and therefore, a small space is left between the tug and barge.  
Experience has shown that this space will allow the tug to slide back and forth and slam into the barge 
notch.  Therefore, a recent modification of the system includes a set of pads port and starboard--aft of 
the pins--to fill this space and prevent such slamming. 
 
 
 



 

 

ARTICOUPLE 
 
The ARTICOUPLE system is a Japanese invention designed to solve the shortcomings of 
ARTUBAR.  It came about when a Japanese ARTUBARE unit (the first built) suffered prototype 
pains, and a Japanese architect set out to improve the connection design.  The result was 
ARTICOUPLE.  The system is like ARTUBAR on the tug in that hydraulic rams actuate a pin 
outward from each side of the tug.  However, this pin is a large ram which has a ball on the end of 
it.  Affixed to this ball is a "helmet" with teeth.  These teeth come hard against a vertical row of 
similar teeth on the barge notch walls.  Thus, the tug is prevented from side to side motion allowed 
by ARTUBAR, and the multiple teeth up and down the notch wall allow connection at virtually any 
draft of tug or barge.  Similar toothless arrangements in another type of ARTICOUPLE, replace the 
toothed helmet on the tug with a rubber-lined pressing shoe.  This system is excellent for dump 
scows, or inshore ATBs.  The newer FRC series marries the pressing shoe and toothed engagement 
design to create a perfect system for ATBs where the tug remains connected but the barge changes 
draft while at sea. This is perfect for DP applications, shuttle AT/B's lightering, dredges, etc. 

 
The ARTICOUPLE system can engage at any relative draft, and ballasting is not needed to line the 
tug up with the barge.  The ball on the helmet allows a certain amount of angular misalignment as 
well, in heel.  All side to side movement is halted because the helmet lands hard against the barge 
ladder.  The system allows only relative pitch.  This is also the most widely applied system in the 
world, with the greatest experience in application, model testing, and operation.  It is also available 
in the largest range of sizes and configurations of any tug to barge connection system.  
 
ARTICOUPLE also produces a system known as the "TRIO-FIX" design, wherein three connection 
units are applied to the tug, to lock the vessel against pitch and obtain higher vessel speeds.  A 
second set of connection ladders, aft of the main set, allows the tug to be moved back in the notch 
and thus be allowed to pitch, a significant benefit in heavy weather to keep the wheels immersed. 
 
INTERCON 
 
The INTERCON system was developed by Robert Hill, working in concert with Intercontinental 
Engineering-Manufacturing in Kansas City, MO, to provide a U.S. alternative to the 
ARTICOUPLE, and solve the issues present in the ARTUBAR design. 
 
The operation of the system is straightforward.  The system is a single degree of freedom 
connection that like other systems, establishes a transverse, fixed axis between the tug and barge, 
around which the vessels are allowed free relative rotation, or pitch.  All other movements such as 
yaw, roll and heave are restrained.  Thus the tug heaves and rolls with the gentler motion of the 
barge, and unlike systems that allow motions in more than one axis, the system forces are 
predictable. 

 
The port and starboard sides of the notch wall are fitted with a vertical channel member with the 
open side facing the barge centerline.  Notches, or teeth, are incorporated on the fore and aft sides 
of the channel to eliminate vertical travel.  The channel sides are tapered to provide a wider opening 
to ease connection, and the side taper is flat enough to minimize resultant thrust from higher bow to 
stern loads imparted on the barge by the tug.  The notches lie on the taper of the sides and are of 
equal angle, peaked to balance forces and to minimize multi-angle planes of contact when engaged 
by the tug's connecting helmet.  The vertical extent of these connection ladders is determined by the 
relative draft range desired for operation, and they can be supplied in a skeg module, prefabricated 
for installation as a unit into the barge.  The machined steel connecting heads of the tug--which are 
inserted into the channels port and starboard to make the connection--are configured to match the 
channel tooth pattern.  Each head is mounted on a spherical support to allow auto-alignment to the 
channel while retaining the greatest load carrying capacity in a minimal space.  The ram is a heavy 
fabricated steel cylinder supported on the O.D. by a bronze bushing.  The bushings are mounted in 



 

 

the I.D. of a "Load Box" structure, which is a stress-relieved steel fabrication designed to transfer 
all structural loading, shaped to suit the tug and pre-fabricated and outfitted at Intercon with full 
lighting, access, wiring, piping etc. for insertion into the tug as a module.  To extend or retract the 
head, the rams are moved along the horizontal axis by a large, male threaded shaft turning in the 
female boss on the inside of the ram.  The threaded shaft is operated by electric motors through 
gearing mounted to the housing.  Two drive motors are provided - one for low-torque high speed 
operation, the second for high-torque low speed operation.  Emergency drives are also available, for 
use in the event of an electrical power failure. 
 
Like ARTICOUPLE, INTERCON allows connection at multiple drafts.  No ballasting is required.  
The system also is part of a large manufacturers product line, and as such enjoys solid engineering 
and service support.  There is a large population of the units in existence with long experience.  The 
system is built in pre-fabricated hull modules for ease of installation.  The system has ABS and 
USCG approval and certification for dual-mode service.  The gear/screw drive, prevents accidental 
retraction at sea, and allows for finer control of the units.  Only this system provides a positive 
means to prevent retraction at sea.   
 
Since its introduction, INTERCON has released a new, lighter weight connection system.  Based on 
the current design's general principles, the INTERCON-C features a simpler drive, lighter 
components and a lower price.  The trade-off comes in component life over longer time periods for 
the same loading.  This new unit will need shorter overhaul periods, but that is based on operation 
continually in heavy seas, which most times is not required. 
 
INTERCON has also introduced a "lightering" type system, which uses teeth in a wave form, 
welded on the barge connection ladder, to match a similar wave-type helmet.  This allows the 
helmet to be slightly withdrawn during loading of a barge or discharge at sea, to change draft 
while the tug remains at a constant draft. 

 
BLUDWORTH-COOK  
 
The BLUDWORTH-COOK system operates by establishing a pivot, or relative pitch point, about 
the bow of the tug.  A clamp or caliper is deployed here, which attaches to a vertical bar at the head 
of the notch.  Once gripped to the bar, the caliper is the pitching point.  The tug has two side pads at 
about amidships, with either one or both moveable. The tug enters the notch with one pad retracted.  
The tug bow clamp is engaged and the pad(s) extended to fill the notch.  The result is that the tug 
pitches about the bow clamp, with roll restrained by the moveable pads on the tug.  The 
BLUDWORTH-COOK system is light weight and easily retrofittable.  The hydraulic components 
are simple, and take up little space and power.  Installation on the tug is straightforward, requires 
little in the way of structural changes, and is among the least expensive to install on a tug.  The 
system has a long history, with many applications. 
 
Some operational flexibility is lost with this system as far as ordinary tug work is concerned.  The 
tug's bow unit holding the caliper can hole a barge easily if the tug comes alongside, or gets loose 
in the notch.  The helmsman can't see it in most cases, and it limits the tug to pushing in the notch, 
as opposed to working alongside, or approaching the barge from a tow in heavy weather.  The 
system has an 18-degree pitch limit, at which it will automatically disengage.  The barge notch in 
the present system needs to meet very tight tolerances in construction, which many yards have a 
difficult time meeting.  The bar at the head of the notch also prevents other tugs from easily 
pushing the barge, and the longer notch needed for this system adds to barge cost. 

 
HYDRACONN 

 
The HYDRACONN system is a mixing of a multiple-tooth engagement such as ARTICOUPLE and 
INTERCON, with the central hydraulic ram idea of the ARTUBAR.  The teeth on the barge notch are 



 

 

individual weldments of three teeth each, installed in number as required on each notch wall.  The 
main ram assembly is held in the tug with a chocking material such as Chockfast.  Rotation of the tug 
in relative pitch is via a bearing/axle, on which the connection head rides, at the end of the ram.  This 
system needs to be exactly aligned in the tug and barge.  The system has worked quite well in the 
Great Lakes, though it has not been used or sold on the open sea or on the coast.  The systems in use 
on the Lakes report good reliability, even in heavy seas on Lake Superior. 
 
BEACON JAK 
 
The BEACON-JAK system is the newest on the market and the list of applications has grown 
quickly, especially in smaller and medium-sized tugs.  It marries some of the ideas of ARTUBAR 
with a unique approach to connection.  In this system, a pin on each side of the tug self-aligns to a 
connecting hole as the tug enters the notch.  This is done via wedges in the barge notch sidewalls 
directing the pin to the proper hole.  The system is relatively light in weight.  Like ARTUBAR, the 
pin does not bottom out on the receiving hole in the barge.  The loads in this case are said to be 
much lower, by the builder, due to the reduced span/cantilever of the engaged pin, vs. other 
systems.  The free space between tug and barge, like in ARTUBAR, needs to be filled to prevent 
movement of the tug back and forth across the notch. 
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