
LG – High Pressure – Kirby 16839 
Revised 4/03/19 

KIRBY INLAND MARINE 

CARGO TRANSFER PROCEDURES 
FOR THE BARGE 

KIRBY 16825 
PLEASE NOTE: 

FOR PROPER VALVE ALIGNMENT AND SAFE CARGO 
TRANSFER GUIDANCE, PLEASE REFER TO KIRBY 
MARINE TRANSPORTATION’S CARGO HANDLING 
PROCEDURE MANUAL AND FOLLOW THE KIRBY 
TRANSFER PLAN. 

IF YOU NEED A COPY OF THE PROCEDURE MANUAL, 
PLEASE CALL THE KIRBY DUTY LINE (713) 435-1618 OR 
(713) 435-1925 BEFORE CARGO OPERATION.

After discharging, using pumps, make sure to flare down completed pipeline from 
dock to discharge valves at pumps to 0 PSIG before disconnecting. 

Notify the Officer of the Watch (OOW) or Supervisor if it is not possible to achieve 
0 PSIG on the barge pipeline. 

See drawing on next page 
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SECTION 155.750 (a)(1):  

CHEMICAL INFORMATION 

This section complies with 33 CFR 155.750 (a) with regard to the chemical information provided 
for the following liquefied gases: 

BUTADIENE 
BUTANE 
ISOBUTANE 
BUTYLENE (Butene) 
ISOBUTYLENE 
LIQUIFIED PETROLEUM GAS 
PROPANE 
PROPYLENE 
MISTURES OF THE ABOVE (excluding any mixtures containing butadiene) 

The information in the following pages for each cargo is represented jointly in the following 
manner: 

1. Data sheet from CHRIS Manual and Chemical Data Guide (CDG) 
2. Tables of vapor pressure and temperature data from Matheson Gas Data Book. 
3. Graph of vapor pressure vs. temperature from Matheson Gas Data Book. 

The information in these procedures will assist the PIC in determining chemical properties for 
personal protection, response, etc. as well as to provide needed guidance on 
pressure/temperature relationships and load limits. 

The Material Safety Data Sheet (MSDS) is the most accurate source of information for the 
particular cargo involved in the transfer. For example, all generic sources in CHRIS, CDG, etc. will 
state that butadiene must be inhibited, but only the specific MSDS for the butadiene involved in 
the transfer will state whether or not it actually is inhibited. This is critical, and mistakes have 
been made in the past when the PIC does not check the MSDS for specifics. 

Under the “Right to Know” laws, the PIC has a right to ask the terminal to view the MSDS. Do 
so!  
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[PROPYLENE MATHESON GAS DATA BOOK TABLE OF VAPOR 
PRESSURE AND TEMPERATURE DATA INSERTED HERE]  
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SECTION 155.750(a)(2): 

PIPING DIAGRAM 

This section complies with 33 CFR 155.750 (a) (2) with regard to the piping diagram. It includes 
the following: 

1. Piping diagram 
2. Explanation of symbols to Piping Diagram
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SECTION 155.750(a)(3): 

NUMBER OF PERSONS ON DUTY 

No person shall act as the person in charge of transfer operations on more than one vessel at a 
time during transfers between vessels or between two or more vessels and a facility unless 
authorized by the Captain of the Port. This authorization will be in writing and made part of the 
transfer procedure. The person in charge shall be a certified tankerman who must hold an LFG 
endorsement. The person in charge shall be aboard the barge at all times unless he is properly 
relieved or transfer operations have stopped. 
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SECTION 155.750(a)(4):  

DUTIES OF TANKERMAN (PERSON IN CHARGE) 

The tankerman (person in charge) is responsible for transferring barge and carrying out related 
operations on board in an efficient, safe, and pollution free manner. 

The tankerman (person in charge) shall: 

1. Have on board a valid merchant mariners document endorsed as tankerman, certified to 
handle LFG. 
 

2. Make a thorough inspection of the barge prior to the start of the transfer and check the 
following: 
 
a. Hull condition 

 
b. Pressure and Temperature Gauge accuracy 
 
c. Any valve or safety valve leakage 
 
d. Fire extinguisher condition and number 
 
e. Piping Diagram and Strappings for correctness and completeness 
 
f. Warning signs, flag, night warning light, shut down sign 
 
g. Condition of shutdowns and air control system valves and regulators 
 
h. Operability of closed stick gauges 
 

3. In addition the tankerman shall ensure that: 
 
a.  The vessel’s moorings are strong enough to hold during all expected conditions of 

surge, current, and are long enough to allow for changes in draft, drift, and tide. 
 

b. The hoses are long enough to allow the vessels to move within the limits of its 
moorings without placing a strain on the hose loading arm or piping systems.  
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SECTION 155.750(a)(4) continued: 

c. Each hose is supported to prevent chaffing kinking, or other damages to the hose or 
hose couplings. 
 

d. Each transfer system is aligned to allow the flow of cargo. 
 
e. Each part of the transfer system not in use is securely blanked or shut off. 
 
f. Each end of hose or loading arm that is not in use is securely blanked by using a bolt 

in every hole. 
 
g. Each hose has no loose covers, kinks, bulges, soft spots, gouges, cuts, or slashes that 

penetrate the first layer of hose reinforcement. 
 
h. All connections in the transfer system are leak free. 
 
i. The communications required for the transfer system are leak free. 
 
j. Tankerman is at the site of the transfer and immediately available. 
 
k. Transfer is conducted in accordance with the vessel transfer procedure. 
 
l. Thankerman has a copy of transfer procedure in possession. 
 
m. Tankerman and dock person in charge both speak English. 
 
n. A pre-transfer conference is held with the person in charge of the dock facility and 

the person understands the following details of the transfer: 
 

1) The identity of the product being transferred 
 

2) The sequence of transfer operations 
 

3) The transfer rate 
 

4) The name, or title, and location of each person involved in the transfer 
operations 

 
5) Details of the transferring and receiving system 
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SECTION 155.750(a)(4) continued: 

6) Critical stages of the transfer operations 
 

7) Federal, state, and local rules that apply to the transfer 
 

8) Emergency procedure 
 

9) Discharge mitigation and containment procedures 
 

10) Discharge reporting procedures 
 

11) Watch or shift change arrangements 
 

12) Transfer shutdown procedures 
 
o. The Persons in charge of transfer operations for the vessel and facility must agree on 

the transfer operations prior to transfer. 
 

p. The transfer operation is lighted between sunset and sunrise.  
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SECTION 155.750(a)(5): 

TENDING VESSEL MOORINGS DURING TRANSFER OPERATIONS 

Proper mooring of the barge is essential for both safety and pollution prevention. You may not 
transfer cargo to or from a barge unless its moorings are strong enough to hold in all expected 
conditions of surge, current, and weather. The mooring lines must be long enough to allow for 
changes in draft, trim, surge, and tide during transfer operations. 

All conditions at the dock must be considered to determine the adequate size, proper lead and 
the number of lines necessary. Surge of the barge, both at parallel to and at right angles to the 
dock, will be influenced by the proximity of traffic in the channel, the dock design, the state of 
the tide and the barge’s draft. Be sure that all lines have the proper lead and are secure. 

Be particularly mindful of docks with high and low mooring dolphins, etc. It may be necessary to 
shift from lower mooring supports to higher or visa versa, as the barge goes down or comes up 
from the water. 

When mooring the barge, as a MINIMUM standard, the PIC should ensure that the number of 
mooring lines used is in accordance with the governing Standard Operating Procedures for the 
service of this barge. The lines are used in combination to fulfill the following functions: 

(1) Towing lines 
(2) Backing lines 
(3) Spring lines 
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SECTION 155.750(a)(6): 

EMERGENCY SHUTDOWN AND COMMUNICATIONS 

The valving system contains air diaphragm control valves throughout, with the exception of a 
manual valve closest to the tank entrance for the liquid and vapor lines. 

NOTE:  These manual valves are adjacent to the air operated valves, thus each vapor and liquid 
line has two valves as close to the tank penetration as possible. The air diaphragm valves 
are opened by application of air pressure against their diaphragms. 

The control valves throughout the barge can be opened by controlling a four way valve at each 
control station. Suitable block valves are located in the air control system in order to keep some 
valves closed if desired. 

The air control system for this barge is designed with special dump valves at each control valve 
to ensure total closure time is within 10 seconds. By pulling the cable at the four way valve at any 
station, all control valves will close within 10 seconds. 

The control system is also designed to allow local closure at a particular control valve without 
having to dump the entire system. This valving arrangement is located at the particular control 
valve. 

Each vessel must have a means that enables continuous two way voice communications between 
the facility and vessel persons in charge. This means must be usable and effective in all phases of 
the transfer operation and in all conditions of weather. 

The means of communication may be a two way radio or a loud hailer and must be intrinsically 
safe as defined in 46 CFR 110 and meet Class 1, Division 1, Group D.  
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SECTION 155.750(a)(7): 

PROCEDURES FOR TOPPING OFF TANKS AND DISCHARGE 
OPERATIONS 

The load limits for LG barges are based on authorized Type II draft limitations, or volumetric 
capacities based on filling densities, whichever comes first. It is anticipated that at all loading 
temperatures, the percentage based on filling density will be reaches before the authorized barge 
draft is obtained. 

Filling density limits vary with temperature and pressure of the LG cargo when loaded. Well 
before the topping off stage, at about 75% to 80% full, the temperature of the LG cargo will 
stabilize. Take this temperature and refer to the chart in these procedures for the specific LG 
product. At the given temperature, take the load % and refer to the strappings to determine the 
correct amount in “topping off.” 

Remember, load to the designated FILLING PERCENTAGE of MEAN MIDSHIP DRAFT, whichever 
comes first. If the COI draft is obtained before the % of fill, then check to ensure that this is the 
mean midship draft and not the point at which one end of the barge first reaches the COI draft. 
Also check to see if water is in the hopper or voids. 

Any unresolved situations where COI draft is reached before the loading % should be reported to 
the appropriate Kirby Inland Marine authorities, who hopefully will take measures to legally 
correct the problem with the USCG for the future. 

Remember, any OPERATIONAL draft restriction placed upon you by the company due to the 
water depth will supersede the USCG loading % and mean draft requirements, if this draft is less 
than what the COI authorizes. In this case, you might have to terminate the load at the point 
where the barge first reaches the depth limit in order to avoid rubbing bottom. LG barges are 
hard to load to an even trim. 

The remaining pages in this section of the procedures give the filling % as a function of topping 
off temperature.  
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SECTION 155.750(a)(7) continued: 

For discharge operations, since pumps are not installed on the barge, either an inert gas or 
cargo vapors must be provided from the terminal through the vapor line as the pressurizing 
medium to allow for cargo discharge. The safety relief valves on the pipelines are set much 
higher than the safety relief valves on the cargo tanks. This is USCG approved to ensure that 
venting of product trapped in the pipelines does not easily occur. PIC’s should not mistake this 
higher pipeline pressure setting to allow more pressure on the system to help discharge the 
barge. PIC’s are bound by the cargo tank relief valve setting of 260 psig, or better yet, about 
90% of it or 235 psig. DO not exceed the tank design pressure, regardless of the higher pressure 
setting which applies for the pipelines.  
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BUTADIENE 

(FILLING DENSITY .59) 

VOLUMETRIC TANK CAPACITIES 
VS. 

TEMPERATURE 

 

TEMP (F) SEPCIFIC VOLUME 
(H2O) 
FT3/LB 

SPECIFIC VOLUME 
(LFG) 

FT3/LB 

% VOLUME USING 
LIQUID FULL 

@ 115oF 
40 .01602 .02503 91.7 
50 .01602 .02529 92.6 
60 .01603 .02557 93.7 
70 .01605 .02585 94.7 
80 .01607 .02614 95.8 
90 .01610 .02645 96.9 

100 .01613 .02678 98.1 
110 .01617 .02713 99.4 
115 .016185 .02730 100.0 

  
 

NOTE: 

% volume by the liquid full at 115oF criteria is found by ensuring that the ratios of specific LFG 
volumes between successive temperature intervals equal the ratio of volumetric %, with the 
starting point assuming a liquid full tank at 115oF
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BUTANE 

(FILLING DENSITY .54) 

VOLUMETRIC TANK CAPACITIES 
VS. 

TEMPERATURE 

 

TEMP (F) SEPCIFIC VOLUME 
(H2O) 
FT3/LB 

SPECIFIC VOLUME 
(LFG) 

FT3/LB 

% VOLUME USING 
LIQUID FULL 

@ 115oF 
40 .01602 .02690 92.5 
50 .01602 .02718 93.4 
60 .01603 .02745 94.4 
70 .01605 .02776 95.4 
80 .01607 .02808 96.5 
90 .01610 .02841 97.7 

100 .01613 .02873 98.8 
110 .01617 .02892 99.4 
115 .016185 .02909 100.0 

  
 

NOTE: 

% volume by the liquid full at 115oF criteria is found by ensuring that the ratios of specific LFG 
volumes between successive temperature intervals equal the ratio of volumetric %, with the 
starting point assuming a liquid full tank at 115oF
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ISOBUTANE 

(FILLING DENSITY .52) 

VOLUMETRIC TANK CAPACITIES 
VS. 

TEMPERATURE 

 

TEMP (F) SEPCIFIC VOLUME 
(H2O) 
FT3/LB 

SPECIFIC VOLUME 
(LFG) 

FT3/LB 

% VOLUME USING 
LIQUID FULL 

@ 115oF 
40 .01602 .02778 91.2 
50 .01602 .02810 92.2 
60 .01603 .02843 93.3 
70 .01605 .02876 94.4 
80 .01607 .02909 95.5 
90 .01610 .02947 96.7 

100 .01613 .02986 98.0 
110 .01617 .03006 98.6 
115 .016185 .03047 100.0 

  
 

NOTE: 

% volume by the liquid full at 115oF criteria is found by ensuring that the ratios of specific LFG 
volumes between successive temperature intervals equal the ratio of volumetric %, with the 
starting point assuming a liquid full tank at 115oF  
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BUTYLENE 

(FILLING DENSITY .56) 

VOLUMETRIC TANK CAPACITIES 
VS. 

TEMPERATURE 

 

TEMP (F) SEPCIFIC VOLUME 
(H2O) 
FT3/LB 

SPECIFIC VOLUME 
(LFG) 

FT3/LB 

% VOLUME USING 
LIQUID FULL 

@ 115oF 
40 .01602 .02610 90.8 
50 .01602 .02638 91.8 
60 .01603 .02667 92.8 
70 .01605 .02698 93.8 
80 .01607 .02730 95.1 
90 .01610 .02770 96.3 

100 .01613 .02811 97.8 
110 .01617 .02852 99.2 
115 .016185 .02875 100.0 

  
 

NOTE: 

% volume by the liquid full at 115oF criteria is found by ensuring that the ratios of specific LFG 
volumes between successive temperature intervals equal the ratio of volumetric %, with the 
starting point assuming a liquid full tank at 115oF 
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ISOBUTYLENE 

(FILLING DENSITY .56) 

VOLUMETRIC TANK CAPACITIES 
VS. 

TEMPERATURE 

 

TEMP (F) SEPCIFIC VOLUME 
(H2O) 
FT3/LB 

SPECIFIC VOLUME 
(LFG) 

FT3/LB 

% VOLUME USING 
LIQUID FULL 

@ 115oF 
40 .01602 .02614 91.4 
50 .01602 .02642 92.4 
60 .01603 .02672 93.4 
70 .01605 .02702 94.5 
80 .01607 .02735 95.6 
90 .01610 .02768 96.8 

100 .01613 .02803 98.0 
110 .01617 .02840 99.3 
115 .016185 .02860 100.0 

  
 

NOTE: 

% volume by the liquid full at 115oF criteria is found by ensuring that the ratios of specific LFG 
volumes between successive temperature intervals equal the ratio of volumetric %, with the 
starting point assuming a liquid full tank at 115oF 
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PROPANE 

(FILLING DENSITY .45) 

VOLUMETRIC TANK CAPACITIES 
VS. 

TEMPERATURE 

 

TEMP (F) SEPCIFIC VOLUME 
(H2O) 
FT3/LB 

SPECIFIC VOLUME 
(LFG) 

FT3/LB 

% VOLUME USING 
LIQUID FULL 

@ 115oF 
40 .01602 .03055 87.5 
50 .01602 .03101 88.9 
60 .01603 .03150 90.2 
70 .01605 .03209 92.0 
80 .01607 .03269 94.2 
90 .01610 .03329 95.3 

100 .01613 .03390 97.1 
110 .01617 .03452 98.8 
115 .016185 .03492 100.0 

  
 

NOTE: 

% volume by the liquid full at 115oF criteria is found by ensuring that the ratios of specific LFG 
volumes between successive temperature intervals equal the ratio of volumetric %, with the 
starting point assuming a liquid full tank at 115oF 
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PROPYLENE 

(FILLING DENSITY .47) 

VOLUMETRIC TANK CAPACITIES 
VS. 

TEMPERATURE 

 

TEMP (F) SEPCIFIC VOLUME 
(H2O) 
FT3/LB 

SPECIFIC VOLUME 
(LFG) 

FT3/LB 

% VOLUME USING 
LIQUID FULL 

@ 115oF 
40 .01602 .02963 86.6 
50 .01602 .03011 88.0 
60 .01603 .03075 90.0 
70 .01605 .03124 91.3 
80 .01607 .03172 92.7 
90 .01610 .03236 94.6 

100 .01613 .03300 96.5 
110 .01617 .03380 98.8 
115 .016185 .03420 100.0 

  
 

NOTE: 

% volume by the liquid full at 115oF criteria is found by ensuring that the ratios of specific LFG 
volumes between successive temperature intervals equal the ratio of volumetric %, with the 
starting point assuming a liquid full tank at 115oF 
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LIQUIFIED FLAMMABLE GASES 

Maximum Safe Loading Percentage by Cargo and Temperature 

 

Temp 
Fo 

Butadiene Butane Isobutane Butylene Isobutylene Propane Propylene 

0 88.1%   87.2% 87.8% 82.8% 82.0% 
10 88.9%   88.0% 88.6% 83.9% 82.9% 

20 89.8%   88.9% 89.5% 85.1% 84.3% 
30 90.8%   90.0% 90.5% 86.2% 85.2% 

40 91.7% 92.5% 91.2% 90.8% 91.4% 87.5% 86.6% 

50 92.6% 93.4% 92.2% 91.8% 92.4% 88.8% 88.0% 

60 93.7% 94.4% 93.3% 92.8% 93.4% 90.2% 90.0% 

70 94.7% 95.4% 94.4% 93.8% 94.5% 92.0% 91.3% 
80 95.8% 96.5% 95.5% 95.0% 95.6% 94.2% 92.7% 

90 96.9% 97.7% 96.7% 96.3% 96.8% 95.3% 94.6% 

100 98.1% 98.8% 98.0% 97.8% 98.0% 97.1% 96.5% 
110 99.4% 99.4% 98.7% 99.2% 99.3% 98.9% 98.8% 

115 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
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SECTION 155.750(a)(8):  

CONTROL VALVE OPERATION & CLOSURE 

To Open Control Valves: 

1. Connect shore air supply to control station. 
 

2. Open manual air supply valve to air operated control valves. 
 

3. Open the air valve in the system to each control valve desired for the operation. 
 

4. In case of emergency pull the emergency shutdown cable at any control station. 

To Close Control Valves: 

1. Shut off and bleed the air pressure from the system. 
 

2. Close all manual air supply valves in the system. 
 

3. Close all cargo and vapor manual valves. 

Cargo Hose Connections: 

1. All flanges must be made up with bolts in every hole. 
 

2. After discharge or loading, blinds are made up with bolts in every hole.  
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SECTION 155.750(a)(9): 

PROCEDURES FOR REPORTING DISCHARGES 

In the event of an LFG discharge during loading or discharging operations, the most important 
consideration is to locate the source and stop the discharge at the source. This will in almost all 
situations require the tankerman to activate the remote quick closing valve shutdowns to close 
off all potential flow to or discharge from the barge tanks. Notify the dock of this action in order 
to prevent excessive pressure buildup. 

Also, since the discharge of LFG is most likely to exist in the vapor phase (since any liquid spilled 
will rapidly vaporize), an exclusion zone must immediately be established particularly in the 
downwind areas and the release is of high pressure. This means ensuring that potential ignition 
sources are kept away. 

Once these immediate “first responder” initial actions have taken place (this should not take a 
great deal of time,) then proceed with the following steps: 

1. Notify Kirby Inland Marine, Inc at 713-435-1195 (dispatch) who will make the reporting 
requirements as outlines in the spill report. Be prepared to provide the following 
information to the best of your ability. 

NOTE: IF YOU DO NOT HAVE ALL THE INFORMATION, DON’T LET THAT DELAY YOU IN 
REPORTING TO THE COMPANY. 

A. Name 
B. Company name 
C. Name of barge 
D. Incident location 
E. Type of product 
F. Estimated quantity discharge 
G. Weather, tide, and sea conditions 
H. Cause of the discharge 
I. Actions taken to mitigate the discharge 

 
2. Remember, until Kirby Response Team personnel arrive, your best actions as the “first 

responder” are to stop the discharge and establish and enforce the exclusion zone.  
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SECTION 155.750(a)(9) continued: 

3. If possible, use boat equipment to rig a water spray system to knock down the vapor or 
at least disperse concentrations below flammable limits. This is important if the vapor 
cloud would be heading to areas of potential ignition sources and it is best to apply water 
perpendicular to the vapor flow (hit is broadside) as close to the discharge point as 
possible. However, if adequate personnel protection equipment is not available, then this 
shouldn’t be done, without first checking with the Safety supervisor. 
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SECTION 155.750(a)(10): 

PROCEDURES FOR CLOSING AND OPENING THE VESSEL 
OPENINGS 

This is an LG barge with pressure vessel tanks at MAWP. The cargo tanks are not designed to 
allow any open or PV venting to the atmosphere during transfer operations in while transit. In 
fact, they are outfitted only with safety relief valves set at MAWP as the venting device. Any such 
venting needs to be reported to the appropriate Kirby Inland Marine authorities. Slip tubes in 
particular, are to remain closed and sealed off when not in use. Check for leaks in this area and 
report them. 

Sometimes after a load residual product will be trapped in the pipelines. The safety relief valves 
on these pipelines have been set much higher than the cargo tank safety relief valve in order to 
minimize the transit venting of product. This is USCG approved. Nevertheless, be wary of these 
pipelines and their potential to vent. If they do vent, report this to the appropriate Kirby Inland 
Marine authorities. 

The hull and hopper have voids, which could provide a great deal of space for the influx of 
rainwater, etc. which could compromise load limits and barge stability. Hatches over these void 
spaces should only be opened for inspection purposes. During the transfer, they need not be 
totally dogged down since the PIC will be conducting frequent inspections of the voids. After the 
transfer, and while in transit, they must be totally secured. If opened periodically for inspection 
during transit, they must be totally secured. 
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SECTION 155.750(a)(11): 

HOSES 

Cargo hoses for LG service whether provided by the barge/boat or terminal must be made of 
flexible metal and fabricated of seamless steel pipe and flexible joints of steel or bronze, or of 
other suitable material resistant to the action of the cargo. 

The Maximum Allowable Working Pressure (MAWP) shall be marked on the hose. For transfers 
involving butadiene, butanes, butylenes, a #150 hose is OK. For propylene and propane, a rated 
#300 class hose is OK. Also, be aware that barges rated at 260 psig will usually have #300 
flanged at the hose connection so this might have to be accounted for when using at #150 hose 
for the lower pressure products. 

In addition to the MAWP, the date of the manufacture and date of the annually required 
pressure test should be marked on the hose. If not, however, this information can be contained 
within the barge or facility paperwork records, and the hose must be marked to indicate this. 

Further, the hose must be either marked for Liquefied Gas service, or for the specific liquefied 
gas, or reference a chart of approved LG products in the barge or facility paperwork, where 
appropriate. 

Ensure that the pre transfer inspection procedures for hoses as outlined in Section 155.750 
(a)(4) are met. 




