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Foreword

This handbook presents several general methods for unloading
damaged tank cars in the field. Each section of the handbook con-
sists of an overview of each method, preferred conditions that
should exist or be met before a particular option is selected, potential
risks associated with the procedure, necessary safety precautions, a
list of equipment required, and procedures for implementing the
method and for shutting down the operation.

This document is based on information developed during a sympo-
sium held at the Association of American Railroads’ Hazardous
Materials Emergency Response Training Center in Pueblo, Col-
orado, on January 19-20, 1988. The symposium was sponsored by
the Federal Railroad Administration. Attendees are listed in Ap-
pendix A. The Association of American Railroads gratefully ac-
knowledges the contribution these dedicated professionals have
made to the production of this handbook. In addition to those listed
in Appendix A, special recognition is extended to Mr. C. J. Wright,
Manager, Hazardous Materials Training, of the Union Pacific Rail-
road, and Mr. A. D. Maty, Chief Inspector, AAR Bureau of Explo-
sives, for their help in compiling and editing the final version of this
handbook.

All the techniques described in the handbook have been used suc-
cessfully in the field, usually in situations where a tank car has been
damaged to the extent that it cannot safely be rerailed and moved to
an appropriate unloading point. In such situations, selecting the ap-
propriate unloading method and safely implementing it using estab-
lished procedures can have an important bearing on the successful
resolution of the incident.

The reader should note that the handbook describes typical equip-
ment and procedures that might be used in a given operation. Actual
equipment and procedures used will vary according to the product
involved, the specifications of the tank car containing the product,
and other factors that are unique to each situation.

There is no substitute for the good judgment of those in the field.

xi



This page left blank intentionally

Xii



Section 1
Introduction

Overview

Field product removal methods are those techniques used for re-
moving the contents from a damaged or overloaded tank car in the
field. These methods include:

+ Transferring liquefied gases or liquids;
* Flaring vapors and/or liquids;

* Venting gases/vapors; and

* Vent and burn.

In addition, this document discusses a method for gaining access to
the contents of a tank car when damage to the valves and fittings
precludes normal access. This method (hot tap) is used in conjunc-
tion with other field product removal methods (i.e., transfer, flaring,
or venting).

The techniques, procedures, and equipment described in this hand-
book should be considered as recommendations. Since each situa-
tion is unique, it may not necessarily be unsafe or impractical to de-
viate from these recommendations. Such decisions are best made by
those at the scene who are knowledgeable about the product and the
equipment involved.

Under no circumstances should these operations be attempted with-
out a thorough understanding of the product(s) involved. The pre-
ferred situation would be to have a representative of the product
manufacturer participate in the transfer/removal operation.

These product removal methods are considered outside the legit-
imate responsibility of the local emergency responder; however,
oversight of the planning and implementation of these methods is
within the realm of responsibility of local emergency response
agencies. :

Section 1: Introduction



Gas Transfer Methods

Overview

Typically, transfers in the field are distinguished by the basic
equipment used to move the contents from the damaged or over-
loaded tank car. Gas transfers can be accomplished in the field using
one of the following methods:

« For an overloaded or damaged tank car where an increase in in-
ternal pressure is acceptable:
- Gas transfer using a vapor compressor,
- Gas transfer using a vapor compressor and a liquid pump; or
- Gas transfer using an inert gas.
« For an overloaded or damaged tank car where no increase in in-
ternal pressure is acceptable:
- Gas transfer using a liquid pump; or
- Gas transfer using vapor pressure (with or without flaring).

Gas Transfer Using a Vapor Compressor

(See Section 2, page 7}

Gas Transfer Using a
(See Section 3, page 25)

This transfer method uses a vapor compressor to move the contents
of a damaged or overloaded tank car to a receiving tank (e.g., a tank
car, cargo tank, or portable tank). The vapor compressor creates a
positive pressure differential by pulling the vapors from the receiv-
ing tank, compressing them, and forcing them into the damaged
tank car. The pressure in the damaged tank car pushes the liquefied
gas into the receiving tank.

Liquid Pump

This transfer method uses a liquid pump to move the contents of a
damaged or overloaded tank car to a receiving tank (e.g., a tank car,
cargo tank, or portable tank). Pressure is equalized between the
damaged tank car and the receiving tank by connecting a hose to the
vapor valves of each car. Then, the product is pumped from the
damaged tank car to the receiving tank.

Field Product Removal Methods for Tank Cars



Gas Transfer Methods (continzed)

Gas Transfer Using a Liquid Pump and a Vapor Compressor
(See Section 4, page 41)

This transfer method uses a liquid pump to move the contents of a
damaged or overloaded tank car to a receiving tank (e.g., a tank car,
cargo tank, or portable tank). The rate of transfer is accelerated by
using a vapor compressor to create a pressure differential by with-
drawing vapors from the receiving tank, compressing them, and
forcing them into the damaged tank car. The pressure in the dam-
aged tank car helps keep the pump primed.

Gas Transfer Using an Inert Gas
(See Section 5, page 57)

This transfer method uses an inert gas compatible with the product
(e.g., nitrogen or carbon dioxide) to move the contents of a damaged
tank car to a receiving tank (e.g., a tank car, cargo tank, or portable
tank). The inert gas creates a pressure differential and pushes the
liquid into the receiving tank. Vapor from the receiving tank may
need to be vented or scrubbed.

Gas Transfer Using Product Vapor Pressure and Flaring
(See Section 6, page 75)

This transfer method uses the vapor pressure of the contents to
move the contents of a damaged or overloaded tank car to a receiv-
ing tank (e.g., a tank car, cargo tank, or portable tank). The vapor
pressure in the damaged tank car pushes the product into the receiv-
ing tank. The pressure differential between the damaged tank car and
the receiving tank is maintained by burning off vapors from the re-
ceiving tank at the outlet of a flare pipe (see Vapor Flaring, Section
8). The pressure in the receiving tank is kept as low as possible. The
transfer method is accelerated by introducing an inert gas into the
damaged tank car as the pressure drops. This transfer is used only
for flammable gases.

Section 1: Introduction 3



Liquid Transfer Methods

Overview

Because of the wide range of products, valve and fitting arrange-
ments, and situations, it is impractical to specify all of the combina-
tions of equipment that may be used to perform a liquid transfer.
Persons contemplating a liquid transfer must make their own equip-
ment list based upon consultation with the shipper, their own analy-
sis of the appropriate methods, and the equipment available. Other
considerations include properties of the product, and of other non-
metallic parts (gaskets, seals, etc.).

Liquid Transfer Using a Liquid Pump
(See Section 7, page 91)

This transfer method uses a pump to move the contents of a dam-
aged tank car to a receiving tank (e.g., a tank car, cargo tank, or
portable tank). Pressure may be equalized between the damaged
tank car and the receiving tank by connecting a hose to the vapor
valves of each car, or by venting to the atmosphere. Then, the prod-
uct is pumped from the damaged tank car to the receiving tank.

Field Product Removal Methods for Tank Cars



Product-Removal Methods

Overview

Vapor Flaring
(See Section 8, page 109)

Liquid Flaring
(See Section 9, page 121)

Venting
(See Section 10, page 133)

Vent and Burn
(See Section 11, page 143)

Sections 8-12 describe options available to the responder to reduce
pressure in a tank car, dispose of a product, or gain access to the
contents of a tank car when conventional transfer methods are not
feasible due to damage, safety constraints, or other factors.

Vapor flaring is the burning of vapors of a liquefied flammable
compressed gas at the outlet of a flare pipe as they exit the pipe. A
vertical or horizontal flare pipe can be used.

Liquid flaring is the vaporizing of flammable liquid product and
burning the vapors at the end of a horizontal flare pipe. A pit is used
to contain any product which is not completely burned.

Venting is the process of releasing non-flammable, liquefied com-
pressed gas vapors into the atmosphere. This release can be direct
or, in case of toxic products, indirect through an appropriate treat-
ment system. Typically, venting is done with nonflammable gases.

Vent and burn is the process of using explosive charges to cut a hole
(or holes) in a tank car and allowing the product to flow into a pit for
burn-off. Because of its inherent risks, vent and burn is considered
to be the last viable option for product removal.

Section 1: Introduction



Product-Removal Methods (continued)

Hot Tap
(See Section 12, page 151)

The hot tap is a method of providing access to the contents of a tank
car when damage to the valves and fittings precludes access to the
contents. Once the hot tap is completed, transfer, flaring, or venting
can take place.

Hot tapping involves the welding of a threaded nozzle onto an un-
damaged section of the tank that is in contact with the liquid. A lig-
uid high-pressure ball valve is attached to the nozzle. A hole is then
drilled through the tank with a special drilling machine. The drilling
machine is equipped with seals that prevent loss of product during

the drilling operation. Liquid hoses or pipe can be attached to the
valve/outlet.

Field Product Removal Methods for Tank Cars



Section 2
Gas Transfer Using a Vapor Compressor

Overview

This transfer method uses a vapor compressor to move the contents
of a damaged or overloaded tank car into a receiving tank (e.g., a
tank car, cargo tank, or portable tank). The vapor compressor creates
a positive pressure differential to move the product by pulling va-
pors from the receiving tank, compressing them, and forcing them
into the damaged tank car. The pressure in the damaged tank pushes
the product from the damaged tank into the recovery tank.

The gas transfer using a vapor compressor may be used when:

+ The tank car tank itself is sound; however, due to bolster or other

mechanical damage, the car cannot be safely mounted on its
trucks and rerailed;

» The tank car tank itself is sound; however, the site conditions pre-
vent rerailing the damaged tank car (e.g., the terrain does not
permit use of cranes or other rerailing equipment);

* The tank car tank is overloaded;
» The damage to leaking valves and fittings cannot be repaired; or

« The tank car tank has been damaged to the extent that it cannot be
safely rerailed and moved to an appropriate unloading point.

Note: The use of the vapor compressor will cause a pressure in-
crease within the damaged tank car. It should be used only when
an increase in pressure is acceptable.

Section 2: Gas Transfer Using a Vapor Compressor 7



Preferred Conditions

Potential Risks

To the extent possible, the following conditions should exist, or be
met, before transferring gases using a vapor compressor (these
conditions are considered optimal, but may not be met in all cases
due to local circumstances):

Suitable precautions can be taken to protect people and property
in the event of an accidental release during the transfer;

Suitable transfer equipment is available (see Required Equipment
listed on page 11),

Personnel experienced in gas transfers are available;

Receiving tank(s) of the proper specification with sufficient ca-
pacity are available to receive the contents of the damaged tank
car (any residue in the receiving tank[s] must be compatible with
the product to be transferred);

The required liquid and/or vapor valves are accessible and opera-
ble (or the use of a hot tap is feasible);

The tank car is in a position that will allow the transfer (e.g., ex-
cess flow check valves have not seated, or if they are seated tools
are available to unseat them).

L ]

The following risks may be associated with transferring gases using
a vapor Compressor:

Failure of the tank or transfer equipment that could expose peo-

ple, property, and the environment to the contents of the damaged
tank car;

Failure of the damaged tank car tank due to an increase in pres-
sure from use of the vapor compressor;

Potential contamination of the damaged car’s contents that could
result in an explosion and fire or the creation of a waste material.

Field Product Removal Methods for Tank Cars



Safety Precautions

The following safety precautions should be taken when transferring
gases using a vapor compressor:

+ Secure the car(s) from movement. Tighten the hand brakes and
chock the wheels, if necessary.

+ Place blue flags, if required.
« Limit site access to required personnel only.
» Perform transfer using only qualified personnel.

» Check to see that the transfer equipment is clean and appropriate
for the product being transferred.

+ Clean and wrap all pipe threads with pipe joint tape before mak-
ing connections.

+ Clean all hose connections before joining, replacing “O” rings
and gaskets, if necessary.

+ Use an emergency shut-off system (“emergency shut-off” and
“back check” valves) to either automatically or manually shut
down the transfer in case of an unintentional release caused by a
hose break or other malfunction. The use of the emergency shut-
off system does not require personnel on the tank during the

transfer.

The emergency shut-off valve is designed to be operated from a
remote location. The valve may incorporate a back flow check
valve and/or fusible plug or other heat activated device that will
automatically close the valve in the event of fire.

The back check valve is designed to prevent backflow in a hose.
In the case of a small pressure differential, it may allow some
leakage in the reverse direction.

Note: NFPA 58, Standard for Storage and Handling of
Liquefied Petroleum Gas, requires emergency shut-off

equipment when loading and unloading tank cars of flammable
gases.

» Use the appropriate personal protective equipment.

» Monitor the site with the appropriate vapor monitoring equip-
ment,

Section 2: Gas Transfer Using a Vapor Compressor 9



Safety Precautions (continued)

 If the product is flammable or combustible, appropriate fire

fighting equipment and extinguishing agents should be available,
and

» If the product is flammable or combustible, control ignition
sources within 15 feet of operations:

- Do not permit smoking on site.

- Eliminate or shut off any electrical equipment that is not intrin-
sically safe, and

- Shut off any internal-combustion engines that are not intrinsi-
cally safe.

Note: A gas transfer using a vapor compressor is considered a
closed system. Although NFPA 77, Recommended Practice on
Static Electricity, does not require grounding and bonding when
loading and unloading tank cars through closed systems, it is con-
sidered a good practice to do so when conducting such operations
in the field with flammables or combustibles.

10
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Required Equipment

Tools and supplies

Minimum| Desired
2 36” pipe wrench.
24” pipe wrench.
10” pipe wrench.

12” adjustable wrench.

Pt ek e
NN NN

Spanner or “J” wrench or brass hammer
(appropriate for couplings on the hoses
used).

2 2 1/4” pressure gauges with pressure range
suitable for product being transferred.

Oxygen meter.

Explosimeter.

Armored thermometer with chain (optional).
Paint scraper.

Wire brush.

Roll of pipe joint tape.

Roll of duct tape.

N S S N
N._;N;—Ap—lp—np—n.—n

Spray bottle containing commercial leak de-
tector or a solution of dishwashing soap.

25’ length of rope.
Tool bag.
6’ copper grounding rod.

N = N

6’-8’ grounding straps with clamps.
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Required Equipment (continued)

Fittings and other gas transfer equipment

Minimum| Desired
1 2
1 2
1 1
1 1

© ©
(1) ¢))
0}/ 1
2/4
Sufficient
Sufficient
Sufficient

Liquid valve outlet assembly [See Figure 2-
1].
Note: An additional liquid valve outlet as-

sembly will be required if two liquid hoses
are to be placed in operation.

Liquid valve inlet assembly [See Figure 2-

2].

Note: An additional liquid valve inlet assem-
bly will be required if two liquid hoses are to
be placed in operation.

Vapor valve outlet assembly [See Figure 2-
3].

Vapor valve inlet assembly [See Figure 2-4].

3”-to0-2” bushings (when cars are equipped
with 3-inch valves).

2” gate valve for the discharge end of the
liquid hose when transferring to a cargo tank
or portable tank (for wet line operation).

Adapter to cargo tank or portable tank liquid
hose.
90-degree elbows (optional).

Lengths of liquid hose or Schedule 80 steel
pipe with appropriate connectors.

Lengths of vapor hose or Schedule 80 steel
pipe with appropriate connectors.

“0” rings or gaskets for liquid and vapor
hoses.

Notes:

o Hose material, “O” rings, and fittings
must be compatible with the product.

* Hoses for liquefied petroleum gas should
not be interchanged with hoses used for
anhydrous ammonia.

12
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Required Equipment (continued)

Fittings and other gas transfer equipment (continued)

Sufficient

Sufficient

Minimum| Desired

1/4” nitrogen hose for purging and testing for
leaks in liquid and vapor hoses (including
adapters for the bleeder valves on one end
and for the nitrogen regulator outlet on the
other end). Hose should be able to handle
pressures above that found in the tank.

Nitrogen hose for emergency shut-off sys-
tem (minimum operating pressure of 50 psi).

Four-way fitting for the nitrogen hose for
emergency shut-off system.

Control switch for emergency shut-off sys-
tem.

Nitrogen regulator, 0-300 psi.
Cylinder of nitrogen.

Liquid sight glass or flow indicator (optional)
—use only if approved in company operating
procedures.

Vapor compressor (powered by an explosion
proof motor and equipped with Schedule 80
steel pipe nipples with bleeder valves and
adapters to vapor hose at the inlet and outlets
—set up with emergency shut-off and liquid
trap).

Section 2: Gas Transfer Using a Vapor Compressor
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Gas Transfer Using a Vapor Compressor

® Emergency Shut-off Valve
® 2°X 4 Nipple with 1/2° Nipple
® Bleeder Valve /
® 3/4"Male ACME X 2* FNPT l = ,
|
LA L b
|| | 1

Figure 2-1: Liquid valve outlet assembly for the damaged tank car.

3 1/4° Male ACME X 2' FNPT
Bleeder Valve
2°X 4* Nipple with 1/2* Nipple
Back Check Vaive
2* X 12* Nipple

1

100 il

Figure 2-2: Liquid valve inlet assembly for the receiving tank.

2 1/4" Male ACME X 1 3/4" MNPT adapter
1 3/4" X 2° reducer
Bleeder Vaive
2" X 4" Nipple with 1 1/2" nipple
Emergency Shut-off Vave

oy

Figure 2-3: Vapor valve outlet assembly for the receiving tank.

]
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Gas Transfer Using a Vapor Compressor

Back Check Valve

2" X 12° Schedule 80 Steel Pipe Nipple

2" X 4" Nipple with 1 1/2" nipple

Bleeder Valve

1 3/4° X 2" reducer

2 1/4" Male ACME X 1 3/4" MNPT Adapter

Figure 2-4: Vapor valve inlet assembly for the damaged tank car.

Damaged Car

Legend

1 - Liquid Valve
2 - Vapor Valve
3 - Sample Line
4 - Thermometer well
5 - Gauging Device
~ 6 - Safety Relief Valve

Receiving Car

Vapor Fow

GAS TRANSFER USING A
VAPOR COMPRESSOR

Figure 2-5: Diagram of gas transfer using a vapor compressor, tank car to tank car. Diagram for similar
transfer from tank car to other-than-tank car should be prepared for the situation at hand.

Note: Grounding and bonding are recommended when transferring flammables or combustibles.

Section 2: Gas Transfer Using a Vapor Compressor
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General Procedures

Plan the gas transfer operation

Determine the capacity of the damaged tank car and the amount
of product it contains, then attach a pressure gauge to the sam-
ple line or other suitable fitting and determine the internal pres-
sure in the damaged tank car.

Obtain a compatible receiving tank, preferably of sufficient ca-
pacity to receive the contents of the damaged tank car:

a. Check the receiving tank for damage.

b. If transferring tank car-to-tank car, verify that the receiving
tank is of proper specification and has sufficient capacity to
receive the contents of the damaged tank car; if not, obtain
additional tanks.

c. Verify that any residue in the receiving tank is compatible
with the product being transferred.

d. Attach a pressure gauge to the sample line or other suitable

fitting and determine the internal pressure in the receiving
tank.

Note: The receiving tank may contain a small amount of
liquid product and vapor at a pressure equal to the vapor
pressure at the temperature of the product. If a higher
pressure is encountered in the receiving tank, that higher

pressure may be from the nitrogen used to unload the pre-
vious contents.

Prepare a checklist of all equipment required to perform the
transfer.

Prepare a plan for set-up, implementation, and shut-down of

‘the transfer operation:

a. Diagram the location and orientation of the cars involved.

b. Diagram the location and orientation of equipment, gauges,
hoses, and connections to be used in the transfer.

c. Prepare a checklist of the procedures for set-up, implemen-
tation, and shut-down of the transfer process.

Prepare a site safety plan.

Obtain the required transfer equipment.

16
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General Procedures (continued)

Set up the gas transfer operation

L 2

1. Hold a safety briefing and discuss items such as:

Person in charge.

Properties of products.

Signals for emergency shut-down.
Evacuation routes.

Etc.

2. Position the receiving tank and transfer equipment.

3. If the pressure in the receiving tank must be reduced to attain
the desired pressure differential and the vapors cannot be put
into the damaged tank car, responder should flare, vent, or
transfer the vapors to another tank.

4. Connect fittings.
a. On the damaged tank car:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
pipe tap.

Attach the vapor valve inlet assembly (with check valve)
to a vapor valve,

Attach the liquid valve outlet assembly (with emergency
shut-off valve) to a liquid valve.

Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

Optional: If used, attach a 90-degree elbow to the liquid
valve outlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

b. On the receiving tank:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
pipe tap.

Attach the liquid valve inlet assembly (with check valve)
to a liquid valve.

Attach the vapor valve outlet assembly (with emergency
shut-off valve) to a vapor valve.
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General Procedures (continued)

Set up the gas transfer operation (continued)

« Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

» Optional: If used, attach a 90-degree elbow to the liquid
valve inlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

Attach required hoses or piping:

Note: Pipe can be substituted for hose if the damaged tank is
stationary on the ground. Because of the possibility of move-
ment, hoses should be used if tanks are on their trucks.

Caution: Clean all hoses and piping as necessary to remove

‘any contaminants that may be present.

a. Check for “O” rings or gaskets in all hoses and replace if
missing or damaged.

b. Attach the liquid and vapor hoses to both tanks:

» Connect liquid hoses directly from the liquid valve outlet
assembly on the damaged tank car to the liquid valve in-
let assembly on the receiving tank.

» Connect vapor hoses from the vapor valve outlet assem-
bly on the receiving tank into the vapor compressor inlet,
then from the vapor compressor outlet to the vapor valve
inlet assembly on the damaged tank car.

c. Secure the hoses with ropes to reduce strain on the valve
assemblies and hose couplings.

d. Use spanner or “J” wrench or brass hammer to tighten
Acme thread couplings.

Purge liquid and vapor hoses and fittings and test for leaks:

a. Place the nitrogen cylinder adjacent to the tank car being
unloaded and attach the regulator to the nitrogen cylinder.

b. Set nitrogen regulator to 50 psi.
¢. Close all bleeder valves on both cars.

d. Purge the vapor hose and fittings and test for leaks (purge
only if the product is reactive with air or moisture):

» Attach one end of a nitrogen hose to the vapor hose
bleeder valve at the receiving tank and attach the other
end. of the hose to the regulator on the nitrogen cylinder.

» Open the valve on the nitrogen cylinder.
* Open the vapor hose bleeder valve at the receiving tank.

18
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General Procedures (continued)

Set up the gas transfer operation (continued)

tem.

Open the vapor hose bleeder valve at the damaged tank
car and discharge to atmosphere.

Test the discharge from the vapor hose bleeder valve at
the damaged tank car with an oxygen meter. When the
oxygen level falls dramatically, the vapor hose is full of
nitrogen.

When the vapor hose is full of nitrogen, (1) close the va-
por hose bleeder valve at the damaged tank car, (2) close
the vapor hose bleeder valve at the receiving tank, (3)
check the hose for leaks. Correct leaks as necessary.

Close the valve on the nitrogen cylinder.

e. Purge the liquid hose and fittings and test for leaks (purge
only if the product is reactive with air or moisture):

Attach a nitrogen hose between the liquid hose bleeder
valve on the damaged tank car and the regulator on the
nitrogen cylinder.

Open the valve on the nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Open the liquid hose bleeder valve at the receiving tank
and discharge to atmosphere.

Test the discharge from the liquid hose bleeder valve at
the receiving tank with an oxygen meter. When oxygen
level falls dramatically, the liquid hose is full of nitrogen.

When the liquid hose is full of nitrogen, (1) close the lig-
uid hose bleeder valve at the receiving tank, (2) close the
liquid hose bleeder valve at the damaged tank car, (3)
check the liquid hose for leaks. Correct leaks as neces-
sary.

Close the valve on the nitrogen cylinder.

7. Set up the emergency shut-off system, if used, by connecting
hoses between all components of the emergency shut-off sys-
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General Procedures (continued

Implement the gas transfer operation

1.

Determine the internal pressure in both the damaged tank car
and the receiving tank again.

Activate the emergency shut-off system.

Adjust the pressure differential, if necessary, by using the vapor
compressor to raise the pressure in the damaged tank car 5-10
psi above the pressure in the receiving tank.

Start the liquid flow:
a. Slowly open the liquid valve on the receiving tank fully.

b. Slowly open the liquid valve on the damaged tank car one-
quarter of the way, wait 30 seconds, then open the valve all
the way.

Note: Throughout the transfer operation, all liquid valves
should be opened fully for maximum flow. Many com-
pressed-gas cars are equipped with handle-operated ball
valves that are operated by rotating the handle 180° from
the horizontal closed position to the vertical open position.
Others have wheel-operated plug-type valves that require
several revolutions to open the valve. The statement, “open
the valve one-quarter of the way,” refers to both types of
valves.

Start the vapor flow:
a. Slowly open the vapor valve on the receiving tank fully.
b. Slowly open the vapor valve on the damaged tank car fully.

Start the vapor compressor and run continuously to maintain
the required pressure differential.

Verify that product is flowing from the damaged tank car by:
a. Looking for liquid flow in the sight glass,
b. Observing the flow indicator, or

c. Gauging the car using the gauging device (amount indicates
liquid level dropping).

20
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General Procedures (continued)

Implement the gas transfer operation (continued)

8. Periodically check for indications that the product flow has
ceased:

a. Gauge tank to determine when the car is nearly full.

b. Check the sight glass periodically for bubbles. Bubbles in-
dicate the last of the liquid is being withdrawn.

c. Observe the flow indicator.
d. Watch for buckling of the liquid hose.

9. Monitor the liquid level in the receiving tank using the gauging
device to verify that the tank is not being overfilled.
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General Procedures (continued)

Shut down the gas transfer operation

me e o P

1. 'When product ceases to flow, shut down the transfer operation:
Turn vapor compressor off.

Allow pressure to equalize.

Close the vapor valve on the receiving tank.

Close the vapor valve on the damaged tank car.

Close the liquid valve on the damaged tank car.

Close the liquid valve on the receiving tank.

2. Purge hoses and/or piping:
a. Purge vapor hose:

Adjust the regulator on nitrogen cylinder 15 psi higher
than the pressure in the damaged tank car.

Open the valve on the nitrogen cylinder.
Open the vapor hose bleeder valve at the receiving tank.
Open the vapor valve on the damaged tank car.

After 20 seconds, partially open the vapor hose bleeder
valve at the damaged tank.

Note: If the product is flammable, test the discharge with
an Explosimeter. When the Explosimeter does not pick
up explosive concentrations in the discharge from the
bleeder valve, the vapor hose is full of nitrogen.

b. When the vapor hose is full of nitrogen:

Close the vapor valve on the damaged tank car.

Close the vapor hose bleeder valve at the damaged tank
car.

Close the vapor hose bleeder valve at the receiving tank.

Close the valve on the nitrogen cylinder near the receiv-
ing tank.

Open the bleeder valves to vent the nitrogen from the
hose.

22

Field Product Removal Methods for Tank Cars



General Procedures (continued)

Shut down the gas transfer operation (continued)

c. Purge liquid hose:

Adjust the regulator on nitrogen cylinder 15 psi higher
than the pressure in the receiving tank.

Open the valve on nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Wait 30 seconds, then open the liquid valve on the re-
ceiving tank, wait 30 seconds and close the liquid valve
on the receiving tank.

Repeat the process four times to remove as much liquid
from the liquid hose as possible.

After repeating the process four times:
- Close the liquid valve on the receiving tank.

- Close the liquid hose bleeder valve at the damaged
tank car,

- Close the valve on the nitrogen cylinder near the dam-
aged tank car.

- Open the bleeder valves to vent the nitrogen from the
hose.

Caution: Some product may remain in the liquid
hose after purging, therefore use caution when disas-
sembling and lowering hoses to the ground.

3. Disassemble and clean the transfer equipment.

4. Secure car (apply plugs in vapor, liquid, and sample lines and
gauging device valves and tighten with a suitable tool).
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Section 3

Gas Transfer Using a Liquid Pump

Overview

This transfer method uses a liquid pump to move the contents of a
damaged or overloaded tank car into a receiving tank (e.g., a tank
car, cargo tank, or portable tank). Pressure is equalized between the
damaged or overloaded tank car and the receiving tank. The product
in the damaged or overloaded tank car is then pumped into the re-
ceiving tank.

The gas transfer using a liquid pump may be used when:

» The tank car tank itself is sound; however, due to bolster or other
mechanical damage the car cannot be safely mounted on its
trucks and rerailed;

» The tank car tank itself is sound; however, the site conditions pre-
vent rerailing the damaged tank car (e.g., the terrain does not
permit use of cranes or other rerailing equipment);

» The tank car tank is overloaded;
» The damage to leaking valves and fittings cannot be repaired; or

» The tank car tank has been damaged to the extent that it cannot be
safely rerailed and moved to an appropriate unloading point.

Note: The liquid pump does not increase the pressure within the
damaged tank car, unless another means of creating a positive
pressure differential is used (vapor compressor or inert gas).
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Preferred Conditions

Potential Risks

To the extent possible, the following conditions should exist, or be
met, when transferring gases using a liquid pump (these conditions
are considered optimal, but may not be met in all cases due to local
circumstances):

Suitable precautions can be taken to protect people and property
in the event of an accidental release during the transfer;

Suitable transfer equipment is available (see Required Equipment
listed on page 29);

Personnel experienced in gas transfers are available; and

Receiving tank(s) of the proper specification with sufficient ca-
pacity are available to receive the contents of the damaged tank
car (any residue in the receiving tank[s] must be compatible with
the product to be transferred);

The required liquid and/or vapor valves are accessible and opera-
ble (or the use of a hot tap is feasible).

The tank car is in a position that will allow the transfer (e.g., ex-
cess flow check valves have not seated, or, if seated, tools are
available to unseat them).

The following risks may be associated with transferring gases using
a liquid pump:

Failure of the tank or transfer equipment could expose people,
property, and the environment to the contents of the damaged
tank car.

Potential contamination of the damaged car’s contents could re-
sult in an explosion and fire or the creation of a waste material.
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Safety Precautions

The following safety precautions should be taken when transferring
a gas using a liquid pump:

» Secure the car(s) from movement. Tighten the hand brakes and
chock the wheels, if necessary.

» Place blue flags, if required.
« Limit site access to required personnel only.
» Perform transfer using only qualified personnel.

» Check to see that the transfer equipment is clean and appropriate
for the product being transferred.

» Clean and wrap all pipe threads with pipe joint tape before mak-
ing connections.

 Clean all hose connections before joining, replacing “O” rings
and gaskets, if necessary.

» Use an emergency shut-off system (“emergency shut-off” and
“back check” valves) to either automatically or manually shut
down the transfer in case of an unintentional release caused by a
hose break or other malfunction. The use of the emergency shut-
off system does not require personnel on the tank during the

transfer.

The emergency shut-off valve is designed to be operated from a
remote location. The valve may incorporate a back flow check
valve andlor fusible plug or other heat activated device that will
automatically close the valve in the event of fire.

The back check valve is designed to prevent backflow in a hose.
In the case of a small pressure differential, it may allow some
leakage in the reverse direction.

Note: NFPA 58, Standard for Storage and Handling of
Liquefied Petroleum Gas, requires emergency shut-off
equipment when loading and unloading tank cars.

+ Use the appropriate personal protective equipment.

» Monitor the site with the appropriate vapor monitoring equip-
ment.
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Safety Precautions (continued)

+ If the product is flammable or combustible, appropriate fire
fighting equipment and extinguishing agents should be available.

 If product is flammable or combustible, control ignition sources
within 15 feet of operations:

- Do not permit smoking on site.

- Eliminate or shut off any electrical equipment that is not intrin-
sically safe.

- Shut off any internal-combustion engines that are not intrinsi-
cally safe.

Note: A gas transfer using a liquid pump is considered a closed
system. Although NFPA 77, Recommended Practice on Static Elec-
tricity, does not require grounding and bonding when loading and
unloading tank cars through closed systems, it is considered a good
practice to do so when conducting such operations in the field with
Jlammables or combustibles.
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Required Equipment

Tools and supplies

Minimum| Desired

1 2 36” pipe wrench.

1 2 24” pipe wrench.

1 2 10” pipe wrench.

1 2 12” adjustable wrench.

1 2 Spanner or “J” wrench or brass hammer
(appropriate for couplings on the hoses
used).

2 2 1/4” pressure gauges with pressure range
suitable for product being transferred.

1 1 Oxygen meter.

1 1 Explosimeter.

1 1 Armored thermometer with chain (optional).

1 1 Paint scraper.

1 1 Wire brush.

1 2 Roll of pipe joint tape.

1 1 Roll of duct tape.

1 2 Spray bottle containing commercial leak de-
tector or a solution of dishwashing soap.

6 8 25’ length of rope.

1 2 Tool bag.

1 6’ copper grounding rod.
2 6’-8’ grounding straps with clamps.
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Required Equipment (continued)

Fittings and other gas transfer equipment

Minimum| Desired
1 1
1 1
1 1
1 1

4) 4)

¢y ¢y

¢y M
2 4
Sufficient
Sufficient
Sufficient

Sufficient

Liquid valve outlet assembly [See Figure 3-
1].

Liquid valve inlet assembly [See Figure 3-

2].

Vapor valve outlet assembly [See Figure 3-
3].

Vapor valve inlet assembly [See Figure 3-4].

3”-to-2” bushings (when cars are equipped
with 3” valves).

2” gate valve for the discharge end of the
liquid hose when transferring to a cargo tank
or portable tank (for wet line operation).

Adapter to cargo tank or portable tank liquid
hose.

90-degree elbows (optional).

Lengths of liquid hose or Schedule 80 steel
pipe with appropriate connectors.

Lengths of vapor hose or Schedule 80 steel
pipe with appropriate connectors.

“Q” rings or gaskets for liquid and vapor
hoses.

Notes:

* Hose material, “O” rings, and fittings
must be compatible with the product.

» Hoses for liquefied petroleum gas should
not be interchanged with hoses used for
anhydrous ammonia.

1/4” nitrogen hose for purging and testing for
leaks in liquid and vapor hoses (including
adapters for the bleeder valves on one end
and for the nitrogen regulator outlet on the
other end) Hose should be able to handle
pressures above that found in the tank.
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Required Equipment (continued)

Fittings and other gas transfer equipment (continued)

Minimum | Desired

Sufficient

1 1
1 1
1 2
1 2
1 2
1 1

Nitrogen hose for emergency shut-off sys-
tem (minimum operating pressure of 50 psi).

Four-way fitting for the nitrogen hose for
emergency shut-off system.

Control switch for emergency shut-off sys-
tem.

Nitrogen regulator, 0-300 psi.
Cylinder of nitrogen.

Liquid sight glass or flow indicator (optional)
—use only if approved in company operating
procedures.

Liquid pump (powered by an explosion
proof motor and equipped with Schedule 80
steel pipe nipples with bleeder valves and
adapters to vapor hose at the inlet and out-
lets).

Section 3: Gas Transfer Using a Liquid Pump
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Gas Transfer Using a Liquid Pump

® Emergency Shut-off Valve

® 2'X &4 Nipple with 1/2° Nipple
°

®

Bleeder Valve V
3/4" Male ACME X 2" FNPT

|| I 1w

Figure 3-1: Liquid valve outlet assembly for the damaged tank car.

® 3 1/4*Male ACME X 2" FNPT

® Bleeder Valve

® 2°X 4" Nipple with 1/2* Nipple —l
® Back Check Vaive

® 2 X 12" Nipple : l >

lhhl i KT

Figure 3-2: Liquid valve inlet assembly for the receiving tank.

2 1/4" Male ACME X 1 3/4* MNPT adapter
1 3/4" X 2" reducer
Bleeder Valve
2" X 4" Nipple with 1 1/2" nipple }
Emergency Shut-off Valve ¢

_ N

i K

Figure 3-3: Vapor valve outlet assembly for the receiving tank.
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Gas Transfer Using a Liquid Pump

2" X 12" Schedule 80 Steel Pipe Nipple
Back Check Valve
2" X 4" Nipple with 1 1/2° nipple
Bleeder Valve
1 3/4" X 2" reducer
2 1/4" Male ACME X 1 3/4* MNPT Adapter

Receiving Car

Inlet

Vapor Flow

GAS TRANSFER USING
Legend LIQUID PUMP

1 - Liquid Valve

2 - Vapor Valve

3 - Sample Line

4 - Thermometer well
5 - Gauging Device

6 - Safety Relief Valve

Figure 3-5: Diagram of gas transfer using a liquid pump tank car to tank car. Diagram for similar trans-
fer from tank car to other-than-tank car should be prepared for the situation at hand.

Note: Grounding and bonding are recommended when transferring flammables or combustibles.
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General Procedures

Plan the gas transfer operation

Determine the capacity of the damaged tank car and the amount
of product it contains, then attach a pressure gauge to the sam-
ple line or other suitable fitting and determine the internal pres-
sure in the damaged tank car.

Obtain a compatible receiving tank, preferably of sufficient ca-
pacity to receive the contents of the damaged tank car:

a.

b.

Check the receiving tank for damage.

If transferring tank car-to-tank car, verify that the receiving
tank is of the proper specifications and has sufficient capac-
ity to receive the contents of the damaged tank car; if not,
obtain additional tanks.

Verify that any residue in the receiving tank is compatible
with the product being transferred.

Attach a pressure gauge to the sample line or other suitable
fitting and determine the internal pressure in the receiving
tank.

Note: The receiving tank may contain a small amount of
liquid product and vapor at a pressure equal to the vapor
pressure at the temperature of the product. If a higher
pressure is encountered in the receiving tank, that higher
pressure may be from the nitrogen used to unload the pre-
vious contents.

Prepare a checklist of all equipment required to perform the
transfer.

Prepare a plan for set-up, implementation, and shut-down of
the transfer operation:

a.

b.

Diagram the location and orientation of the cars involved.

Diagram the location and orientation of equipment, gauges,
hoses, and connections to be used in the transfer.

Prepare a checklist of the procedures for set-up, implemen-
tation, and shut-down of the transfer process.

Prepare a site safety plan.

Obtain the required transfer equipment.
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General Procedures (continued)

Set up the gas transfer operation

*

.

1. Hold a safety briefing and discuss items such as:

Person in charge.

Properties of products.

Signals for emergency shut-down.
Evacuation routes.

Etc.

2. Position the receiving tank and transfer equipment.

3. If the pressure in the receiving tank must be reduced to attain
the desired pressure differential and the vapors cannot be put
into the damaged tank car, responder should flare, vent, or
transfer the vapors to another tank.

4. Connect fittings:
a. On the damaged tank car:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
pipe tap.

Attach the vapor valve inlet assembly (with check valve)
to a vapor valve.

Attach the liquid valve outlet assembly (with emergency
shut-off valve) to a liquid valve.

Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

Optional: If used, attach a 90-degree elbow to the liquid
valve outlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

b. On the receiving tank:

Clean the male pipe threads and wrap them with pipe
joint tape. :

Note: When necessary, clean the female threads with a
pipe tap.

Attach the liquid valve inlet assembly (with check valve)
to a liquid valve.

Attach the vapor valve outlet assembly (with emergency
shut-off valve) to a vapor valve.

Section 3: Gas Transfer Using a Liquid Pump
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General Procedures (continued)

Set up the gas transfer operation (continued)

« Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

+ Optional: If used, attach a 90-degree elbow to the liquid
valve inlet assembly and tighten with the open end

pointed toward the side of the car where the hoses will
be attached.

Attach required hoses or piping:

Note: Pipe can be substituted for hose if thevdamaged tank is
stationary on the ground. Because of the possibility of move-
ment, hoses should be used if tanks are on their trucks.

Caution: Clean all hoses and piping as necessary to remove
any contaminants that may be present.

a. Check for “O” rings or gaskets in all hoses and replace if
missing or damaged.

b. Attach the liquid and vapor hoses to both tanks:

» Connect liquid hoses directly from the liquid valve outlet
assembly on the damaged tank car to the liquid pump in-
let, then from the liquid pump outlet to the liquid valve
inlet assembly on the receiving tank.

+ Connect vapor hoses from the vapor valve outlet assem-
bly on the receiving tank to the vapor valve inlet assem-
bly on the damaged tank car.

¢. Secure the hoses with ropes to reduce strain on the valve
assemblies and hose couplings.

d. Use spanner or “J”” wrench or brass hammer to tighten
Acme thread couplings.

Purge liquid and vapor hoses and fittings and test for leaks:

a. Place the nitrogen cylinder adjacent to the tank car being
unloaded and attach the regulator to the nitrogen cylinder.

b. Set nitrogen regulator to 50 psi.
¢. Close all bleeder valves on both cars. .

d. Purge the vapor hose and fittings and test for leaks (purge
only if the product is reactive with air or moisture):

» Attach one end of a nitrogen hose to the vapor hose
bleeder valve at the receiving tank and attach the other
end of the hose to the regulator on the nitrogen cylinder.

* Open the valve on the nitrogen cylinder.
+ Open the vapor hose bleeder valve at the receiving tank.
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General Procedures (consinued)

Set up the gas transfer operation (continued)

tem.

Open the vapor hose bleeder valve at the damaged tank
car and discharge to atmosphere.

Test the discharge from the vapor hose bleeder valve at
the damaged tank car with an oxygen meter. When the
oxygen level falls dramatically, the vapor hose is full of
nitrogen.

When the vapor hose is full of nitrogen, (1) close the va-
por hose bleeder valve at the damaged tank car, (2) close
the vapor hose bleeder valve at the receiving tank, (3)
check the hose for leaks. Correct leaks as necessary.

Close the valve on the nitrogen cylinder.

e. Purge the liquid hose and fittings and test for leaks (purge
only if the product is reactive with air or moisture):

Attach a nitrogen hose between the liquid hose bleeder
valve on the damaged tank car and the regulator on the
nitrogen cylinder.

Open the valve on the nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Open the liquid hose bleeder valve at the receiving tank
and discharge to atmosphere.

Test the discharge from the liquid hose bleeder valve at
the receiving tank with an oxygen meter. When oxygen
level falis dramatically, the liquid hose is full of nitrogen.

When the liquid hose is full of nitrogen, (1) close the lig-
uid hose bleeder valve at the receiving tank, (2) close the
liquid hose bleeder valve at the damaged tank car, (3)
check the liquid hose for leaks. Correct leaks as neces-
sary.

Close the valve on the nitrogen cylinder.

7. Set up the emergency shut-off system, if used, by connecting
hoses between all components of the emergency shut-off sys-

Section 3: Gas Transfer Using a Liquid Pump
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General Procedures (continued)

Implement the gas transfer operation

1.

Determine the internal pressure in both the damaged tank car
and the receiving tank again.

Activate the emergency shut-off system.

Adjust the pressure differential, if necessary:
a. Slowly open the liquid valve on the receiving tank fully.
b. Slowly open the vapor valve on the damaged tank car fully.

Start the flow of liquid from the damaged tank car:
a. Fully open the liquid valve on the receiving tank.

b. Open the liquid valve on the damaged tank car one-quarter
of the way, wait 30 seconds, open the valve half way, wait
30 seconds, then open the valve all the way.

Note: Throughout the transfer operation, all liquid valves
should be opened fully to attain maximum flow.
Start the liquid pump.

Verify that product is flowing from the damaged tank car by:

a. Looking for liquid flow in the sight glass.

b. Observing the flow indicator, or

c. Gauging the car using the gauging device (amount indicates
liquid level dropping).

Periodically check for indications that the liquid flow has

ceased:

a. Check the sight glass periodically for bubbles. Bubbles in-
dicate the last of the liquid is being withdrawn.

b. Observe the flow indicator.
c. Watch for buckling of the liquid hose.
d. Listen for differences in pump sound.

Monitor the liquid level in the receiving tank using the gauging
device to verify that the tank is not being overfilled.
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General Procedures (continued)

Shut down the gas transfer operation

me o oP

*

1.  When liquid ceases to flow, shut down the transfer operation:
Turn liquid pump off.

Allow pressure to equalize.

Close the vapor valve on the receiving tank.

Close the vapor valve on the damaged tank car.

Close the liquid valve on the damaged tank car.

Close the liquid valve on the receiving tank.

2. Purge hoses and/or piping:
a. Purge vapor hose.

Adjust the regulator on nitrogen cylinder 15 psi higher
than the pressure in the damaged tank car.

Open the valve on the nitrogen cylinder.
Open the vapor hose bleeder valve at the receiving tank.
Open the vapor valve on the damaged tank car.

After 20 seconds, partially open the vapor hose bleeder
valve at the damaged tank.

Note: If the product is flammable, test the discharge with
an Explosimeter. When the Explosimeter does not pick
up explosive concentrations in the discharge from the
bleeder valve, the vapor hose is full of nitrogen.

When the vapor hose is full of nitrogen:

Close the vapor valve on the damaged tank car.

Close the vapor hose bleeder valve at the damaged tank
car.

Close the vapor hose bleeder valve at the receiving tank.

Close the valve on the nitrogen cylinder near the receiv-
ing tank.

Open the bleeder valves to vent the nitrogen from the
hose.

Section 3: Gas Transfer Using a Liquid Pump
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General Procedures (continued)

Shut down the gas transfer operation (continued)

b. Purge liquid hose:

Adjust the regulator on nitrogen cylinder 15 psi higher
than the pressure in the receiving tank.

Open the valve on nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Wait 30 seconds, then open the liquid valve on the re-
ceiving tank, wait 30 seconds and close the liquid valve
on the receiving tank.

Repeat the process four times to remove as much liquid
from the liquid hose as possible.

After repeating the process four times:
- Close the liquid valve on the receiving tank.

- Close the liquid hose bleeder valve at the damaged
tank car.

- Close the valve on the nitrogen cylinder near the dam-
aged tank car.

- Open the bleeder valves to vent the nitrogen from the
hose.

Caution: Some liquid may remain in the liquid hose af-
ter purging, therefore use caution when disassembling
and lowering hoses to the ground.

3. Disassemble and clean the transfer equipment.

4. Secure cars (apply plugs in vapor, liquid, sample line, and
gauging device valves and tighten with a suitable tool).
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Section 4

Gas Transfer Using a Liquid Pump
and a Vapor Compressor

Overview

This transfer method uses a liquid pump and a vapor compressor to
move the contents of a damaged or overloaded tank car into a recov-
ery tank (e.g., a tank car, cargo tank, or portable tank). The vapor
compressor is used to accelerate the rate of transfer by withdrawing
vapors from the receiving tank, compressing them, and forcing
them into the damaged tank car. The higher pressure in the damaged
tank car helps keep the pump primed.

This gas transfer using a liquid pump and a vapor compressor may
be used when:

» The tank car tank itself is sound; however, due to bolster or other
mechanical damage, the car cannot be safely mounted on its
trucks and rerailed;

« The tank car tank itself is sound; however, the site conditions pre-
vent rerailing the damaged tank car (e.g., the terrain does not
permit use of cranes or other rerailing equipment);

» The tank car tank is overloaded;
» The damage to leaking valves and fittings cannot be repaired; or

 The tank car tank has been damaged to the extent that it cannot be
safely rerailed and moved to an appropriate unloading point.

Note: The use of the vapor compressor will cause a pressure in-
crease within the damaged tank car. It should be used only when
an increase in pressure is acceptable.
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Preferred Conditions

Potential Risks

To the extent possible, the following conditions should exist, or be
met, before transferring gases using a liquid pump and a vapor
compressor (these conditions are considered optimal, but may not
be met in all cases due to local circumstances):

A delayed rupture is not likely;
The tank is not exposed to fire;

The tank car is in a position that will allow the transfer (e.g., ex-
cess flow check valves have not seated, or, if seated, tools are
available to unseat them);

The required liquid and/or vapor valves are accessible and opera-
ble (or the use of a hot tap is feasible);

Receiving tank(s) of the proper specification with sufficient ca-
pacity are available to receive the contents of the damaged tank
car (any residue in the receiving tank[s] must be compatible with
the product to be transferred);

Suitable transfer equipment is available (see Required Equipment
list on page 45).

Personnel experienced in gas transfers are available; and

Suitable precautions can be taken to protect people and property
in the event of an accidental release during the transfer.

The following risks may be associated with transferring gases using
a liquid pump and a vapor compressor:

Failure of the tank or transfer equipment that could expose peo-
ple, property, and the environment to the contents of the damaged
car;

Failure of the damaged tank car tank due to an increase in pres-
sure from use of the vapor compressor;

Potential contamination of the damaged car’s contents that could
result in an explosion and fire or the creation of a waste material.
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Safety Precautions

The following safety precautions should be taken when ransferring
gases using a vapor compressor:

« Secure the car(s) from movement. Tighten the hand brakes and

chock the wheels, if necessary.

Place blue flags, if required.

Limit site access to required personnel only.
Perform transfer using only qualified personnel.

Check to see that the transfer equipment is clean and appropriate
for the product being transferred.

Clean and wrap all pipe threads with pipe joint tape before mak-
ing connections.

Clean all hose connections before joining, replacing “O” rings
and gaskets, if necessary.

Use an emergency shut-off system (“emergency shut-off” and
“back check” valves) to either automatically or manually shut
down the transfer in case of an unintentional release caused by a
hose break or other malfunction. The use of the emergency shut-
off system does not require personnel on the tank during the

transfer.

The emergency shut-off valve is designed to be operated from a
remote location. The valve may incorporate a back flow check
valve and/or fusible plug or other heat activated device that will
automatically close the valve in the event of fire.

The back check valve is designed to prevent backflow in a hose.
In the case of a small pressure differential, it may allow some
leakage in the reverse direction.

Note: NFPA 58, Standard for Storage and Handling of
Liquefied Petroleum Gas, requires emergency shut-off
equipment when loading and unloading tank cars of flammable
gases.

Use the appropriate personal protective equipment.

Monitor the site with the appropriate vapor monitoring equip-
ment.
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Safety Precautions (continued)

+ If the product is flammable or combustible, appropriate fire
fighting equipment and extinguishing agents should be available,
and

+ If the product is flammable or combustible, control ignition
sources within 15 feet of operations:

- Do not permit smoking on site.

- Eliminate or shut off any electrical equipment that is not intrin-
sically safe.

- Shut off any internal-combustion engines that are not intrinsi-
cally safe.

Note: A gas transfer using a vapor compressor is considered a
closed system. Although NFPA 77, Recommended Practice on
Static Electricity, does not require grounding and bonding when
loading and unloading tank cars through closed systems, it is con-
sidered a good practice to do so when conducting such operations
in the field with flammables or combustibles.
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Required Equipment

Tools and supplies

Minimum| Desired

[
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36 pipe wrench.
24” pipe wrench.
10” pipe wrench.
12” adjustable wrench.

Spanner or “J” wrench or brass hammer
(appropriate for couplings on the hoses
used).

1/4” pressure gauges with pressure range
suitable for product being transferred.

Oxygen meter.

Explosimeter.

Armored thermometer with chain (optional).
Paint scraper.

Wire brush.

Rolls of pipe joint tape.

Roll of duct tape.

Spray bottle containing commercial leak de-
tector or a solution of dishwashing soap.

25’ length of rope.
6’ copper grounding rod.
6’-8’ grounding straps with clamps.
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Required Equipment (continued)

Fittings and other gas transfer equipment

Minimum| Desired
1 2
1 1
1 1
1 1

4 4)

1) 1)

1) 1
2 4
Sufficient
Sufficient
Sufficient

Liquid valve outlet assembly [See Figure 4-
1].

Liquid valve inlet assembly [See Figure 4-
2].

Vapor valve outlet assembly [See Figure 4-
3].

Vapor valve inlet assembly [See Figure 4-4].

3” to 2” bushing (when cars are equipped
with 3” valves).

2 gate valve for the discharge end of the
liquid hose when transferring to a cargo tank
or portable tank (for wet line operation).

Adapter to cargo tank or portable tank liquid
hose.
90-degree elbows (optional).

Lengths of liquid hose or Schedule 80 steel
pipe with appropriate connectors.

Lengths of vapor hose or Schedule 80 steel
pipe with appropriate connectors.

“QO” rings or gaskets for liquid and vapor
hoses.

Notes:

* Hose material, “O” rings, and fittings
must be compatible with the product.
* Hoses for liquefied petroleum gas should

not be interchanged with hoses used for
anhydrous ammonia.
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Required Equipment (continueq)

Fittings and other gas transfer equipment (continued)

Minimuml Desired
Sufficient
Sufficient
1 1
1 1
1 2
1 2
1 2
1 1
1 1

1/4” nitrogen hose for purging and testing for
leaks in liquid and vapor hoses (including
adapters for the bleeder valves on one end
and for the nitrogen regulator outlet on the
other end). Hose should be able to handle
pressures above that found in the tanks.

Nitrogen hose for emergency shut-off sys-
tem (minimum operating pressure of 50 psi).

Four-way fitting for the nitrogen hose.for
emergency shut-off system.

Control switch for emergency shut-off sys-
tem.

Nitrogen regulator, 0-300 psi.
Cylinder of nitrogen.

Liquid sight glass or flow indicator (optional)
—use only if approved in company operating
procedures.

Liquid pump (powered by an explosion
proof motor and equipped with Schedule 80
steel pipe nipples with bleeder valves and
adapters to liquid hose at the inlet and out-
lets).

Vapor compressor (powered by an explosion
proof motor and equipped with Schedule 80
steel pipe nipples with bleeder valves and
adapters to vapor hose at the inlet and outlets
—set up with emergency shut-off and liquid
trap).
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Gas Transfer Using a Liquid Pump and a Vapor Compressor

® Emergency Shut-off Valve
® 2°X 4 Nipple with 1/2* Nipple
® pBjeeder Valve

® 3/4 Male ACME X 2* FNPT l mv

Figure 4-1: Liquid valve outlet assembly for the damaged tank car.

® 3 1/4" Male ACME X 2" FNPT
® Bleeder Valve

® 2" X 4" Nipple with 1/2° Nipple
)

®

Back Check Valive
2° X 12° Nipple

i

Figure 4-2: Liquid valve inlet assembly for the receiving tank.

2 1/4"Male ACME X 1 3/4' MNPT adapter
1 3/4° X 2" reducer
Bleeder Valve
2' X 4 Nipple with 1 1/2° nipple v

Emergency Shut-oif Valve D

:

W] | W) W
Ll

Figure 4-3: Vapor valve outlet assembly for the receiving tank.,
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Gas Transfer Using a Liquid Pump and a Vapor Compressor

2" X 12" Schedule 80 Steel Pipe Nipple

Back Check Valve

2" X 4" Nipple with 1 1/2" nipple
Bleeder Valve

1 3/4* X 2" reducer

2 1/4"Male ACME X 1 3/4" MNFPT Adapter

Figure 4-4: Vapor valve inlet assembly for the damaged tank car.

Damaged Car

Receiving Car

2 - Vapor Valve

3 - Sample Line

4 - Thermometer well
5 - Gauging Device

6 - Safety Relief Valve

5 D 4 Y Liquid Valve Outiet I
Assembly _T_E
6 Uquid Flow R
N \
1 3 1
2
Iniet
Vapor Valve Uquid = Vapor Valve
Inlet Assemb Pump
Assembly
Zr:us;:re Compressed
Vapor
Flow
- = Vapor Flow
Uquid Flow Outiet v iniet
Compressor
Legend GAS TRANSFER USING COMPRESSOR AND PUMP
1 - Liquid Valve

Figure 4-5: Diagram of gas transfer using a liquid pump and a vapor compressor, tank car to tank car.

Diagram for similar transfer from tank car to other-than-tank car should be prepared for the situation at

hand.

Note: Grounding and bonding are recommended when transferring flammables or combustibles.
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General Procedures

Plan the gas transfer operation

Determine the capacity of the damaged tank car and the amount
of product it contains, then attach a pressure gauge to the sam-
ple line or other suitable fitting and determine the internal pres-
sure in the damaged tank car.

Obtain a compatible receiving tank, preferably of sufficient ca-
pacity to receive the contents of the damaged tank car:

a. Check the receiving tank for damage.

b. If transferring tank car-to-tank car, verify that the receiving
tank is of the proper specifications and has sufficient capac-
ity to receive the contents of the damaged tank car; if not,
obtain additional tanks.

c. Verify that any residue in the receiving tank is compatible
with the product being transferred.

d. Attach a pressure gauge to the sample line or other suitable

fitting and determine the internal pressure in the receiving
tank.

Note: The receiving tank may contain a small amount of
liquid product and vapor at a pressure equal to the vapor
pressure at the temperature of the product. If a higher pres-
sure is encountered in the receiving tank, that higher pres-

sure may be from the nitrogen used to unload the previous
contents.

Prepare a checklist of all equipment required to perform the
transfer.

Prepare a plan for set-up, implementation, and shut-down of
the transfer operation:

a. Diagram the location and orientation of the cars involved.

b. Diagram the location and orientation of equipment, gauges,
hoses, and connections to be used in the transfer.

c. Prepare a checklist of the procedures for set-up, implemen-
tation, and shut-down of the transfer process.

Prepare a site safety plan.

Obtain the required transfer equipment.
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General Procedures (continued)

Set up the gas transfer operation

.

1. Hold a safety briefing and discuss items such as:

Person in charge.

Properties of products.

Signals for emergency shut-down.
Evacuation routes.

Etc.

2. Position the receiving tank and transfer equipment.

3. If the pressure in the receiving tank must be reduced to attain
the appropriate pressure differential and the vapors cannot be
put into the damaged tank car, responder should flare, vent, or
transfer the vapors to another tank.

4. Connect fittings:
a. On the damaged tank car:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
pipe tap.

Attach the vapor valve inlet assembly (with check valve)
to a vapor valve.

Attach the liquid valve outlet assembly (with emergency
shut-off valve) to a liquid valve.

Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

Optional: If used, attach a 90-degree elbow to the liquid
valve outlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

b. On the receiving tank:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
pipe tap.

Attach the liquid valve inlet assembly (with check valve)
to a liquid valve.

Attach the vapor valve outlet assembly (with emergency
shut-off valve) to a vapor valve.
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General Procedures (continued)

Set up the gas transfer operation (continued)

+ Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

» Optional: If used, attach a 90-degree elbow to the liquid
valve inlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

Attach required hoses and/or piping:

Note: Pipe can be substituted for hose if the tanks are station-
ary on the ground. Hoses should be used if tanks are on their
trucks.

Caution: Clean all hoses and piping as necessary to remove
any contaminants that may be present.

a. Check for “O” rings or gaskets in all hoses and replace if
missing or damaged.

b. Attach the liquid and vapor hoses to both tanks:

* Connect liquid hoses directly from the liquid valve outlet
assembly on the damaged tank car to the liquid pump in-
let, then from the liquid pump outlet to a liquid valve in-
let assembly on the receiving tank.

« Connect vapor hoses from the vapor valve outlet assem-
bly on the receiving tank into the vapor compressor inlet,
then from the vapor compressor outlet to the vapor valve
inlet assembly on the damaged tank car.

c. Secure the hoses with ropes to reduce strain on the valve
assemblies and hose couplings.

d. Use spanner or “J” wrench or brass hammer to tighten
Acme thread couplings.

Purge liquid and vapor hoses and fittings and test for leaks.

a. Place the nitrogen cylinder adjacent to the tank car being
unloaded and attach the regulator to the nitrogen cylinder.

b. Set nitrogen regulator to 50 psi.
c. Close all bleeder valves on both cars.

d. Purge the vapor hose and fittings and test for leaks (purge
only if the product is reactive with air or moisture):

» Attach one end of a nitrogen hose to the vapor hose
bleeder valve at the receiving tank and attach the other
end of the hose to the regulator on the nitrogen cylinder.

* Open the valve on the nitrogen cylinder.
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General Procedures (continued)

Set up the gas transfer operation (continued)

tem.

Open the vapor hose bleeder valve at the receiving tank.

Open the vapor hose bleeder valve at the damaged tank
car (discharge to atmosphere).

Test the discharge from the vapor hose bleeder valve at
the damaged tank car with an oxygen meter. When the
oxygen level falls dramatically, the vapor hose is full of
nitrogen.

When the vapor hose is full of nitrogen, (1) close the
vapor hose bleeder valve at the damaged tank car, (2)
close the vapor hose bleeder valve at the receiving tank,
(3) check the hose for leaks. Correct leaks as necessary.

Close the valve on the nitrogen cylinder.

e. Purge the liquid hose and fittings and test for leaks (purge
only if the product is reactive with air or moisture):

Attach one end of a nitrogen hose to the liquid hose
bleeder valve at the damaged tank car and attach the other
end of the hose to the regulator on the nitrogen cylinder.

Open the valve on the nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Open the liquid hose bleeder valve at the receiving tank
(discharge to atmosphere).

Test the discharge from the liquid hose bleeder valve at
the receiving tank with an oxygen meter. When oxygen
level falls dramatically, the liquid hose is full of nitrogen.

When the liquid hose is full of nitrogen, (1) close the
liquid hose bleeder valve at the receiving tank, (2) close
the liquid hose bleeder valve at the damaged tank car, (3)
check the liquid hose for leaks. Correct leaks as neces-
sary.

Close the valve on the nitrogen cylinder.

7. Set up the emergency shut-off system, if used, by connecting
hoses between all components of the emergency shut-off sys-
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General Procedures (continued)

Implement the gas transfer operation

1.

Determine the internal pressure in both the damaged tank car
and the receiving tank again.

~ Activate the emergency shut-off system.

Adjust the pressure differential, if necessary. (Use the vapor
compressor to adjust the pressure in the receiving tank 5-10 psi
less than the pressure in the damaged tank car.)

Start the flow of product from damaged tank car:
a. Slowly open the liquid valve on the receiving tank fully.

b. Slowly open the liquid valve on the damaged tank car one-
quarter of the way, wait 30 seconds, open the valve half
way, wait 30 seconds, then open the valve all the way.

Note: Throughout the transfer operation, all liquid valves
should be opened fully to attain maximum flow.

c. Start the liquid pump.

Start the vapor flow:

a. Slowly open the vapor valve on the receiving tank fully.

b. Slowly open the vapor valve on the damaged tank car fully.

c. Start the vapor compressor and run as necessary to main-
tain the required pressure differential.

Verify that liquid is flowing from the damaged tank car by:

a. Looking for liquid flow in the sight glass.

b. Observing the flow indicator, or

c. Gauging the car using the gauging device (amount indicates
liquid level dropping).

Monitor the liquid level in the receiving tank using the gauging
device to verify that the tank is not being overfilled.

Periodically check for indications that the liquid flow has
ceased:

a. Check the sight glass periodically for bubbles. Bubbles in-
dicate the last of the liquid is being withdrawn.

b. Observe the flow indicator.
c. Watch for buckling of the liquid hose.
d. Listen for difference in pump sound.
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General Procedures (continued)

Shut down the gas transfer operation

LI I

1. When liquid ceases to flow, shut down the transfer operation:
Turn vapor compressor off.

Allow pressure to equalize.

Close the vapor valve on the receiving tank.

Close the vapor valve on the damaged tank car. |

Turn liquid pump off.

Close the liquid valve on the damaged tank car.

Close the liquid valve on the receiving tank.

2. Purge hoses and/or piping:
a. Purge vapor hose:

Adjust the regulator on nitrogen cylinder 15 psi higher
than the pressure in the damaged tank car.

Open the valve on the nitrogen cylinder.
Open the vapor hose bleeder valve at the receiving tank.
Open the vapor valve on the damaged tank car.

After 20 seconds, partially open the vapor hose bleeder
valve at the damaged tank.

Note: If the product is flammable, test the discharge with
an Explosimeter. When the Explosimeter does not pick
up explosive concentrations in the discharge from the
bleeder valve, the vapor hose is full of nitrogen.

When the vapor hose is full of nitrogen:

Close the vapor valve on the damaged tank car.

Close the vapor hose bleeder valve at the damaged tank
car.

Close the vapor hose bleeder valve at the receiving tank.

Close the valve on the nitrogen cylinder near the receiv-
ing tank.

Open the bleeder valves to vent the nitrogen from the
hose.
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General Procedures (corntinued)

Shut down the gas transfer operation (coniinued)

b. Purge liquid hose:

Adjust the regulator on nitrogen cylinder 15 psi higher
than the pressure in the receiving tank.

Open the valve on nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Wait 30 seconds, then open the liquid valve on the re-
ceiving tank, wait 30 seconds and close the liquid valve
on the receiving tank.

Repeat the process four times to remove as much liquid
from the liquid hose as possible.

After repeating the process four times:
- Close the liquid valve on the receiving tank.

- Close the liquid hose bleeder valve at the damaged
tank car.

- Close the valve on the nitrogen cylinder near the dam-
aged tank car.

- Open the bleeder valves to vent the nitrogen from the
hose.

Caution: Some liquid may remain in the liquid hose af-
ter purging, therefore use caution when disassembling
and lowering hoses to the ground.

3. Disassemble and clean the transfer equipment.

4. Secure cars (apply plugs in vapor, liquid, sample line, and
gauging device valves and tighten with a suitable tool).
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Section 5
Gas Transfer Using an Inert Gas

Overview

This transfer method uses an inert gas compatible with the product
(e.g., nitrogen or carbon dioxide) to move the contents of a dam-
aged or overloaded tank car into a receiving tank (e.g., a tank car,
cargo tank, or portable tank). The inert gas creates a positive pres-
sure differential in the damaged tank car that pushes the liquid into
the receiving tank. Vapor from the receiving tank may have to be
vented to the atmosphere or scrubbed.

This gas transfer using an inert gas may be used when:

+ The tank car tank itself is sound; however, due to bolster or other
mechanical damage, the car cannot be safely mounted on its
trucks and rerailed;

» The tank car tank itself is sound; however, the site conditions pre-
vent rerailing the damaged tank car (e.g., the terrain does not
permit use of cranes or other rerailing equipment);

+ The tank car tank is overloaded;
* The damage to leaking valves and fittings cannot be repaired; or

» The tank car tank has been damaged to the extent that it cannot be
safely rerailed and moved to an appropriate unloading point.

Note: Because of the use of the inert gas, this method will result
in a pressure increase within the damaged tank car. It should be
used only when an increase in pressure is acceptable.
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Preferred Conditions

Potential Risks

To the extent possible, the following conditions should exist, or be
met, before transferring gases using an inert gas (these conditions
are considered optimal, but may not be met in all cases due to local
circumstances):

Suitable precautions can be taken to protect people and property
in the event of an accidental release during the transfer;

Suitable transfer equipment is available (see Required Equipment
listed on page 61);

Personnel experienced in gas transfers are available;

Receiving tank(s) of the proper specification with sufficient ca-
pacity are available to receive the contents of the damaged tank
car (any residue in the receiving tank{s] must be compatible with
the product to be transferred);

The required liquid and/or vapor valves are accessible and opera-
ble (or the use of a hot tap is feasible);

The tank car is in a position that will allow the transfer (e.g., ex-
cess flow check valves have not seated, or if they are seated tools
are available to unseat them).

The following risks may be associated with transferring gases using
an inert gas:

Failure of the tank or transfer equipment that could expose peo-
ple, property, and the environment to the contents of the damaged
car;

Failure of the damaged tank car tank due to an increase in pres-
sure from use of the inert gas;

Potential contamination of the damaged car’s contents that could
result in an explosion and fire or the creation of a waste material.

58

Section 5: Field Product Removal Methods for Tank Cars



Safety Precautions

The following safety precautions should be taken when transferring
gases using an inert gas:

» Secure the car(s) from movement. Tighten the hand brakes and
chock the wheels, if necessary.

+ Place blue flags, if required.
+ Limit site access to required personnel only.
» Perform transfer using only qualified personnel.

» Check to see that the transfer equipment is clean and appropriate
for the product being transferred.

* Clean and wrap all pipe threads with pipe joint tape before mak-
ing connections.

* Clean all hose connections before joining, replacing “O” rings
and gaskets, if necessary.

» Use an emergency shut-off system (“emergency shut-off”” and
~ “back check” valves) to either automatically or manually shut
down the transfer in case of an unintentional release caused by a
hose break or other malfunction. The use of the emergency shut-
off system does not require personnel on the tank during the

transfer.

The emergency shut-off valve is designed to be operated from a
remote location. The valve may incorporate a back flow check
valve andlor fusible plug or other heat activated device that will
automatically close the valve in the event of fire.

The back check valve is designed to prevent backflow in a hose.
In the case of a small pressure differential, it may allow some
leakage in the reverse direction.

Note: NFPA 58, Standard for Stofage and Handling of
Liquefied Petroleum Gas, requires emergency shut-off
equipment when loading and unloading tank cars of flammable
gases.

» Use the appropriate personal protective equipment.

* Monitor the site with the appropriate vapor monitoring equip-
ment.
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Safety Precautions (continued)

» If the product is flammable or combustible, appropriate fire
fighting equipment and extinguishing agents should be available,
and

» If the product is flammable or combustible, control ignition
sources within 15 feet of operations:

- Do not permit smoking on site.

- Eliminate or shut off any electrical equipment that is not intrin-
sically safe.

- Shut off any internal-combustion engines that are not intrinsi-
cally safe.

Note: A gas transfer using a vapor compressor is considered a
closed system. Although NFPA 77, Recommended Practice on
Static Electricity, does not require grounding and bonding when
loading and unloading tank cars through closed systems, it is con-
sidered a good practice to do so when conducting such operations
in the field with flammables or combustibles.
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Required Equipment

Tools and supplies

Minimum
1

1
1
1
1
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Desired
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36 pipe wrench.
24” pipe wrench.
10” pipe wrench.
12” adjustable wrench.

Spanner or “J” wrench or brass hammer
(appropriate for couplings on the hoses
used).

1/4” pressure gauges with pressure range
suitable for product being transferred.

Oxygen meter.

Explosimeter.

Armored thermometer with chain (optional).
Paint scraper.

Wire brush.

Rolls of pipe joint tape.

Roll of duct tape.

Spray bottle containing commercial leak de-
tector or a solution of dishwashing soap.

25’ length of rope.

Tool bag.

6’ copper grounding rod.

6°-8’ grounding straps with clamps.
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Required Equipment (continued)

Fittings and other gas transfer equipment

Minimum| Desired
1 1
1 1
1 1
1 1

“4) 4

1) M

1 4]
2 4
Sufficient
Sufficient

Liquid valve outlet assembly [See Figure 5-
1].

Liquid valve inlet assembly [See Figure 5-
2].

Vapor valve outlet assembly [See Figure 5-
3].

Vapor valve inlet assembly [See Figure 5-4].

3”-t0-2” bushings (when cars are equipped
with 3” valves).

2” gate valve for the discharge end of the
liquid hose when transferring to a cargo tank
or portable tank (for wet line operation).

Adapter to cargo tank or portable tank liquid
hose.
90-degree elbows (optional).

Lengths of liquid hose or Schedule 80 steel
pipe with appropriate connectors.

Lengths of vapor hose or Schedule 80 steel
pipe with appropriate connectors.
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Required Equipment (continued)

Fittings and other gas transfer equipment (continued)

Sufficient

Sufficient

Sufficient

“0O” rings or gaskets for liquid and vapor
hoses.

Notes:

* Hose material, “O” rings, and fittings
must be compatible with the product.

* Hoses for liquefied petroleum gas should
not be interchanged with hoses used for
anhydrous ammonia.

1/4” nitrogen hose for purging and testing for
leaks in liquid and vapor hoses (including
adapters for the bleeder valves on one end
and for the nitrogen regulator outlet on the
other end). Hose should be able to handle
pressures above that found in the tank.

Nitrogen hose for emergency shut-off sys-
tem (minimum operating pressure of 50 psi).

Four-way fitting for the nitrogen hose for
emergency shut-off system.

Control switch for emergency shut-off sys-
tem.

Nitrogen regulator, 0-300 psi.
Cylinder of nitrogen.

Liquid sight glass or flow indicator (optional)
—use only if approved in company operating
procedures.

Sufficient quantity of inert gas for transfer
(cylinders, tube trailers, etc.).
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Gas Transfer Using an Inert Gas

® FEmergency Shut-off Valve
® 2°X 4 Nipple with 1/2* Nipple
® Bleeder Valve ]
® 3/4 Male ACME X 2° FNPT Y

| 8
) Wi [ Wil
—-

Figure 5-1: Liquid valve outlet assembly for the damaged tank car.

3 1/4° Male ACME X 2" FNPT
Bleeder Valve
2"X 4* Nipple with 1/2* Nipple
Back Check Valve
2" X 12" Nipple

100

Figure 5-2: Liquid valve inlet assembly for the receiving tank.

2 1/4"Male ACME X 1 3/4" MNPT adapter
1 3/4" X 2" reducer

Bleeder Vaive
2° X 4" Nipplewith 1 1/2" nipple v
Emergency Shut-off Valve

L LT

el

Figure 5-3: Vapor valve outlet assembly for the receiving tank.
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Gas Transfer Using an Inert Gas

2" X 12" Schedule 80 Steel Pipe Nipple
Back Check Valve
2" X 4" Nipple with 1 1/2" nipple
Bleeder Valve
1 3/4° X 2" reducer
2 1/4*Male ACME X 1 3/4" MNPT Adapter

Figure 5-4: Vapor valve inlet assembly for the damaged tank car.

Damaged Car Receiving Car

GAS TRANSFER USING INERT GAS

Legend
1 - Liquid Valve
2 - Vapor Valve
From Inert 3 - Sample Line \T/:n\c’g:m
Gas Source 4 - Thermometer well or
5 - Gauging Device )s’;::r: roement
6 - Safety Relief Valve

Figure 5-5: Diagram of gas transfer using an inert gas, tank car to tank car. Diagram for similar transfer
from tank car to other-than-tank car should be prepared for the situation at hand.

Note: Grounding and bonding are recommended when transferring flammables or combustibles.
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General Procedures

Plan the gas transfer operation

1. Determine the capacity of the damaged tank car and the amount
of product it contains, then attach a pressure gauge to the sam-
ple line or other suitable fitting and determine the internal pres-
sure in the damaged tank car.

2. Obtain a compatible receiving tank, preferably of sufficient ca-
pacity to receive the contents of the damaged tank car:

a. Check the receiving tank for damage.

b. If transferring tank car-to-tank car, verify that the receiving
tank is of proper specification and has sufficient capacity to
receive the contents of the damaged tank car; if not, obtain
additional tanks.

c. Verify that any residue in the receiving tank is compatible
with the product being transferred.

d. Attach a pressure gauge to the sample line or other suitable

fitting and determine the internal pressure in the receiving
tank.

Note: The receiving tank may contain a small amount of
liquid product and vapor at a pressure equal to the vapor
pressure at the temperature of the product. If a higher
pressure is encountered in the receiving tank, that higher

pressure may be from the nitrogen used to unload the pre-
vious contents.

3. Prepare a checklist of all equipment required to perform the
transfer.

4. Prepare a plan for set-up, implementation, and shut-down of
the transfer operation:

a. Diagram the location and orientation of the cars involved.

b. Diagram the location and orientation of equipment, gauges,
hoses, and connections to be used in the transfer.

c. Prepare a checklist of the procedures for set-up, implemen-
tation, and shut-down of the transfer process.

5. Prepare a site safety plan.

6. Obtain the required transfer equipment.
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General Procedures (continued)

Set up the gas transfer operation

Note: Since the procedures listed in this section are intended to
cover gases in general (both flammable and nonflammable),
grounding and bonding is not listed as a general requirement.
Please note that grounding and bonding is recommended for
flammables and combustibles. See page 60.

1. Hold a safety briefing and discuss items such as:

Person in charge;

Properties of products;

Signals for emergency shut-down;
Evacuation routes;

Etc.

2. Position the receiving tank and transfer equipment.

3. If the pressure in the receiving tank must be reduced to attain
the desired pressure differential and the vapors cannot be put
into the damaged tank car, responder should flare, vent, or
transfer the vapors to another tank.

4. Connect fittings:
a. On the damaged tank car:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
pipe tap.

Attach the vapor valve inlet assembly (with check valve)
to a vapor valve,

Attach the liquid valve outlet assembly (with emergency
shut-off valve) to a liquid valve.

Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

Optional: If used, attach a 90-degree elbow to the liquid
valve outlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

b. On the receiving tank:

Clean the male pipe threads and wrap them with pipe
joint tape.

Section 5: Gas Transfer Using an Inert Gas
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General Procedures (continued)

Set up the gas transfer operation (continued)

Note: When necessary, clean the female threads with a
pipe tap.

 Attach the liquid valve inlet assembly (with check valve)
to a liquid valve.

» Attach the vapor valve outlet assembly (with emergency
shut-off valve) to a vapor valve.

» Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

» Optional: If used, attach a 90-degree elbow to the liquid
valve inlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

Set up inert gas supply.

Set up vent pipe with a ground control valve or scrubbing
equipment.

Attach required hoses or piping:

Note: Pipe can be substituted for hose if the damaged tank is
stationary on the ground. Because of the possibility of move-
ment, hoses should be used if tanks are on their trucks.

Caution: Clean all hoses and piping as necessary to remove
any contaminants that may be present.

a.

b.

Check for “O” rings or gaskets in all hoses and replace if
missing or damaged.

Connect liquid hoses directly from the liquid valve outlet
assembly on the damaged tank car to the liquid valve inlet
assembly on the receiving tank.

Connect vapor hoses from the inert gas supply to the vapor
valve inlet assembly on the damaged tank car.

Connect vapor hoses from the vapor valve outlet assembly
on the receiving tank to the vent pipe or scrubbing equip-
ment.

Secure the hoses with ropes to reduce strain on the valve
assemblies and hose couplings.

Use spanner or “J” wrench or brass hammer to tighten
Acme thread couplings.
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General Procedures (continued)

Set up the gas transfer operation (continued)

a.

b.
c.

8. Purge liquid and vapor hoses and fittings and test for leaks:

Place the nitrogen cylinder adjacent to the tank car being
unloaded and attach the regulator to the nitrogen cylinder.

Set nitrogen regulator to 50 psi.

Close all bleeder valves on both cars and the control valves
for the vent pipe or the scrubbing equipment.

Purge the vapor hose and fittings from the receiving tank to
the vent pipe or the scrubbing equipment and test for leaks
(purge only if the product is reactive with air or moisture):

« Attach one end of a nitrogen hose to the vapor hose
bleeder valve at the receiving tank and attach the other
end of the hose to the regulator on the nitrogen cylinder.

+ Open the valve on the nitrogen cylinder.
+ Open the vapor hose bleeder valve at the receiving tank.

« Open the ground control valve for the venting pipe or the
control valve for the scrubbing equipment (discharge to
atmosphere).

» Test the discharge from the ground control valve for the
vent pipe or the control valve for the scrubbing equip-
ment. When the oxygen levels falls dramatically, the va-
por hose is full of nitrogen.

+ When the vapor hose is full of nitrogen, close the vapor
hose bleeder valve at the damaged tank car, close the va-
por hose bleeder valve at the receiving tank, check the
hose for leaks. Correct leaks as necessary.

 Close the valve on the nitrogen cylinder.

Test the vapor hose from the damaged tank car to the inert
gas supply.

« Open the control valve for the inert gas supply.

¢ When the vapor hose is full of inert gas, close the control

valve for the inert gas supply, and check the hose for
leaks. Correct leaks as necessary.

+ Close the valve to the nitrogen cylinder.

Purge the liquid hose and fittings and test for leaks (purge
only if the product is reactive with air or moisture):

« Attach one end of a nitrogen hose to the liquid hose
bleeder valve at the damaged tank car and attach the other
end of the hose to the regulator on the nitrogen cylinder.
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69



General Procedures (continued)

Set up the gas transfer operation (continued)

9.

Open the valve on the nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Open the liquid hose bleeder valve at the receiving tank
(discharge to atmosphere). *

Test the discharge from the liquid hose bleeder valve at
the receiving tank with an oxygen meter. When the oxy-
gen level falls dramatically, the liquid hose is full of ni-
trogen.

When the liquid hose is full of nitrogen, close the liquid
hose bleeder valve at the receiving tank, close the liquid
hose bleeder valve at the damaged tank car, and check
the liquid hose for leaks.

Close the valve on the nitrogen cylinder.

Set up the emergency shut-off system, if used, by connecting
hoses between all components of the emergency shut-off sys-

tem..
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General Procedures (continued)

Implement the gas transfer operation

1. Determine the internal pressure in both the damaged tank car
and the receiving tank again.

2. Activate the emergency shut-off system.

3. Start the product flow:
a. Fully open the liquid valve on the receiving tank.

b. Open the liquid valve on the damaged tank car one-quarter
of the way, wait 30 seconds, open the valve half way, wait
30 seconds, then open the valve all the way.

Note: Throughout the transfer operation, all liquid valves
should be opened fully to attain maximum flow.

4. Start the vapor flow from the receiving tank to the vent pipe or
scrubbing equipment:

a. Slowly open the vapor valve on the receiving tank fully.
b. Fully open the control valve for the vent pipe or the scrub-
bing equipment as appropriate.
5. Start the flow of inert gas to the damaged tank car:
a. Fully open the control valve for the inert gas supply.
b. Fully open the vapor valve on the damaged tank car.

6. Verify that product is flowing from the damaged tank car by:
a. Looking for liquid flow in the sight glass;
b. Observing the flow indicator; or
c. Gauging the car using the gauging device (amount indicates
liquid level dropping).

7. Monitor the liquid level in the receiving tank using the gauging
device to verify that the tank is not being overfilled.

8. Periodically check for indications that the product flow has
ceased:

a. Check the sight glass periodically for bubbles. Bubbles in-
dicate the last of the liquid is being withdrawn.

c. Observe the flow indicator.
d. Watch for buckling of the liquid hose.
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General Procedures (continued)

Shut down the gas transfer operation

1. When product ceases to flow, shut down the transfer operation:
Close the control valve for the inert gas supply.

Allow pressure to equalize.

Close the vapor valve on the damaged tank car.

Close the liquid valve on the damaged tank car.

Close the liquid valve on the receiving tank.

Close the vapor valve on the receiving tank.

L R I

Close the control valve for the vent pipe or for the scrub-
bing equipment as appropriate.

2. Purge hoses and/or piping:

a. Purge vapor hose from the receiving tank to the vent pipe or
the scrubbing equipment as appropriate.

+ Adjust the regulator on nitrogen cylinder to a pressure 15
psi higher than the pressure in the damaged tank car.

+ Open the valve on the nitrogen cylinder.
» Open the vapor hose bleeder valve at the receiving tank.

+ Open the control valve for the vent pipe or the scrubbing
equipment as appropriate.

Note: Test the discharge with an oxygen meter. When
the oxygen level falls dramatically, the vapor hose is full
of nitrogen.

b. When the vapor hose is full of nitrogen:
+ Close the vapor hose bleeder valve at the receiving tank.
+ Close the valve on the nitrogen cylinder.
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General Procedures (continued)

Shut down the gas transfer operation (continued)

c. Purge liquid hose:

Adjust the regulator on nitrogen cylinder 15 psi higher
than the pressure in the receiving tank.

Open the valve on nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Wait 30 seconds, then open the liquid valve on the re-
ceiving tank, wait 30 seconds, and close the liquid valve
on the receiving tank.

Repeat the process four times to remove as much liquid
from the liquid hose as possible.

After repeating the process four times:
- Close the liquid valve on the receiving tank.

- Close the liquid hose bleeder valve at the damaged

tank car.
- Close the valve on the nitrogen cylinder.

- Open the bleeder valves to vent the nitrogen from the
hose.

Caution: Some product may remain in the liquid
hose after purging, therefore use caution when disas-
sembling and lowering hoses to the ground.

3. Disassemble and clean the transfer equipment.

4. Secure cars (apply plugs in vapor, liquid, and sample line and
gauging device valves and tighten with a suitable tool).

Section 5: Gas Transfer Using an Inert Gas
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Section 6
Gas Transfer Using Product Vapor Pressure and Flaring

Overview

This product-removal method uses the product’s vapor pressure to
move the contents of a damaged or overloaded tank car into a re-
ceiving tank (e.g., a tank car, cargo tank, or portable tank). In addi-
tion, a vapor flare maintains the necessary positive pressure differ-
ential between the damaged or overloaded tank car and the receiving
tank by burning off vapors in the receiving tank at the outlet of a
flare pipe (see Section 8 on vapor flaring). The pressure in the re-
ceiving tank is kept as low as possible.

The gas transfer using product vapor pressure and flaring may be
used when:

+ The tank car tank itself is sound; however, due to bolster or other
mechanical damage, the car cannot be safely mounted on its
trucks and rerailed;

 The tank car tank itself is sound; however, the site conditions pre-
vent rerailing the damaged tank car (e.g., the terrain does not
permit use of cranes or other rerailing equipment);

* The tank car tank is overloaded;
» The damage to leaking valves and fittings cannot be repaired; or

+ The tank car tank has been damaged to the extent that it cannot be
safely rerailed and moved to an appropriate unloading point.

Note: This transfer method can be accelerated by introducing an
inert gas into the damaged or overloaded tank car as the pressure
drops; however, the introduction of an inert gas into a damaged

tank car may increase the pressure within that car to an unaccept-
able level.
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Preferred Conditions

Potential Risks

To the extent possible, the following conditions should exist, or be
met, before transferring gases using product vapor pressure and
flaring (these conditions are considered optimal, but may not be met
in all cases due to local circumstances):

» The contents are flammable;
* A delayed rupture is not likely;
+ The tank is not exposed to fire;

+ The tank car is in a position that will allow the transfer (e.g., ex-
cess flow check valves have not seated, or, if seated, tools are
available to unseat them);

+ The required liquid and/or vapor valves are accessible and opera-
ble (or the use of a hot or cold tap is feasible);

* Receiving tank(s) of the proper specification with sufficient ca-
pacity are available to receive the contents of the damaged tank
car (any residue in the receiving tank[s] must be compatible with
the product to be transferred);

¢ Suitable transfer equipment is available (see Required Equipment
list on page 79),

+ Personnel experienced in gas transfer and flaring are available;
and

+ Suitable precautions can be taken to protect people and property
in the event of an accidental release during the transfer.

The following risks may be associated with transferring gases using
product vapor pressure and flaring:

+ Failure of the tank or transfer equipment that could expose peo-

ple, property, and the environment to the contents of the damaged
car,

+ Potential contamination of the damaged car’s contents that could
result in an explosion and fire or the creation of a waste material.
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Safety Precautions

The following safety precautions should be taken when transferring
a gas using product vapor pressure and flaring:

+ Secure the car(s) from movement. Tighten the hand brakes and
chock the wheels, if necessary.

+ Place blue flags, if required.
+ Limit site access to required personnel only.
+ Perform transfer using only qualified personnel.

+ Check to see that the transfer equipment is clean and appropriate
for the product being transferred.

+ Clean and wrap all pipe threads with pipe joint tape before mak-
ing connections.

+ Clean all hose connections before joining, replacing “O” rings
and gaskets, if necessary.

+ Use an emergency shut-off system (“emergency shut-off” and
"“back check” valves) to either automatically or manually shut
down the transfer in case of an unintentional release caused by a
hose break or other malfunction. The use of the emergency shut-
off system does not require personnel on the tank during the

transfer.

The emergency shut-off valve is designed to be operated from a
remote location. The valve may incorporate a back flow check
valve and/or fusible plug or other heat activated device that will
automatically close the valve in the event of fire.

The back check valve is designed to prevent backflow in a hose.
In the case of a small pressure differential, it may allow some
leakage in the reverse direction.

Note: NFPA 58, Standard for Storage and Handling of
Liquefied Petroleum Gas, requires emergency shut-off
equipment when loading and unloading tank cars of flammable
gases.

» Use the appropriate personal protective equipment.

* Monitor the site with the appropriate vapor monitoring equip-
ment..
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Safety Precautions (continued)

o If the product is flammable or combustible, appropriate fire
fighting equipment and extinguishing agents should be available.

+ If the product is flammable or combustible, control ignition
sources within 15 feet of operations:

- Do not permit smoking on site.

- Eliminate or shut off any electrical equipment that is not intrin-
sically safe.

- Shut off any internal-combustion engines that are not intrinsi-
cally safe.

Note: A gas transfer using product vapor under pressure and flar-
ing is considered an open system. NFPA 77, Recommended Prac-
tice on Static Electricity, recommends grounding and bonding when
loading and unloading flammables or combustibles from tank cars
using open systems.
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Required Equipment

Tools and supplies

Minimum
1
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36” pipe wrench.
24” pipe wrench.
10” pipe wrench.
12” adjustable wrench.

Spanner or “J” wrench or brass hammer
(appropriate for couplings on the hoses
used).

1/4” pressure gauges with pressure range
suitable for product being transferred.

Oxygen meter.

Explosimeter.

Armored thermometer with chain (optional).
Paint scraper.

Wire brush.

Rolls of pipe joint tape.

Roll of duct tape.

Spray bottle containing commercial leak de-
tector or a solution of dishwashing soap.

25’ length of rope.

Tool bag.

6’ copper grounding rod.

6’-8’ grounding straps with clamps.
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Required Equipment (continued)

Fittings and other gas transfer and flaring equipment

Minimum

1

3

3
Sufficient

Sufficient

Sufficient

Sufficient

Desired

Liquid valve outlet assembly [See Figure 6-
1].

Liquid valve inlet assembly [See Figure 6-
2]

Vapor valve outlet assembly [See Figure 6-
3].

Vapor valve inlet assembly, if using an inert
gas [See Figure 6-4].

3” to 2” bushing (when cars are equipped
with 3 valves).

90-degree steel elbows (optional).

Lengths of liquid hose or Schedule 80 steel
pipe with appropriate connectors.

Lengths of vapor hose or Schedule 80 steel
pipe with appropriate connectors from the
vapor line on the receiving tank to the flare
stand (150 feet).

“0” rings or gaskets for liquid and vapor
hoses.

Notes:

e Hose material, “O” rings, and fittings
must be compatible with the product.

e Hoses for liquefied petroleum gas should
not be interchanged with hoses used for
anhydrous ammonia.

1/4” nitrogen hose for purging and testing
for leaks in liquid and vapor hoses (including
adapters for the bleeder valves on one end
and for the nitrogen regulator outlet on the
other end). Hose should be able to handle
pressures above that found in the tank.
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Required Equipment (continued)

Fittings and other gas transfer and flaring equipment (continued)

" | Minimum| Desired

Sufficient

1 1
1 1
1 2
1 2
1 2
1 1
1 1

Nitrogen hose for emergency shut-off sys-
tem (minimum operating pressure of 50 psi).

Four-way fitting for the nitrogen hose for
emergency shut-off system.

Control switch for emergency shut-off sys-
tem.

Nitrogen regulators, 0-300 psi.
Cylinder of nitrogen.

Liquid sight glass or flow indicator
(optional)—use only if approved in company
operating procedures.

Source of inert gas (optional).
Flare stack (see Figure 8-3).
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Gas Transfer Using Product Vapor Pressure and Flaring

Emergency Shut-off Valve
2" X 4 Nipple with 1/2* Nipple
Bleeder Valve ‘

3/4" Male ACME X 2" FNPT Y

TR i

\__/ ' -
Figure 6-1: Liquid valve outlet assembly for the damaged tank car.

® 3 1/4"Male ACME X 2" FNPT
® Bleeder Vaive

® 2°X 4" Nipple with 1/2° Nipple
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2 X 12" Nipple
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Figure 6-2: Liquid valve inlet assembly for the receiving tank.

® 2 1/4" Male ACME X 1 3/4" MNPT adapter
® 1 3/4° X 2" reducer
® pBleeder Valve

® 2* X 4" Nipple with 1 1/2" nipple v
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Figure 6-3: Vapor valve outlet assembly for the receiving tank.
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Gas Transfer Using Product Vapor Pressure and Flaring

® 2"X 12* Schedule 80 Steel Pipe Nipple

® Back Check Valve

® 2 X 4 Nipple with 1 1/2° nipple

® Bleeder Valve

® 1 3/4" X2* reducer

® 2 1/4"Male ACME X 1 3/4" MNPT Adapter

|
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Figure 6-4: Vapor valve inlet assembly for the damaged tank car (if using an inert gas).

Damaged Car Receiving Car

'F

Gauge

GAS TRANSFER USING PRODUCT
VAPOR PRESSURE AND FLARE

Legend

1 - Liquid Valve

2 - Vapor Valve

3 - Sample Line

4 - Thermometer well
5 - Gauging Device

6 - Safety Relief Valve

Figure 6-5: Diagram of gas transfer using vapor pressure and flaring, tank car to tank car (with optional

use of inert gas). Diagram for similar transfer from tank car to other-than-tank car should be prepared for
the situation at hand.

Note: Grounding and bonding is recommended when transferring flammables or combustibles.
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General Procedures

Plan the gas transfer operation

Determine the capacity of the damaged tank car and the amount
of product it contains, then attach a pressure gauge to the sam-
ple line or other suitable fitting and determine the internal pres-
sure in the damaged tank car.

Obtain a compatible receiving tank, preferably of sufficient ca-
pacity to receive the contents of the damaged tank car:

a.
b.

Check the receiving tank for damage.

If transferring tank car-to-tank car, verify that the receiving
tank is of the proper specification and has sufficient capac-
ity to receive the contents of the damaged tank car; if not,
obtain additional tanks.

Verify that any residue in the receiving tank is compatible
with the product being transferred.

Attach a pressure gauge to the sample line or other suitable

fitting and determine the internal pressure in the receiving
tank.

Note: The receiving tank may contain a small amount of
liquid product and vapor at a pressure equal to the vapor
pressure at the temperature of the product. If a higher
pressure is encountered in the receiving tank, that higher

pressure may be from the nitrogen used to unload the pre-
vious contents.

Prepare a checklist of all equipment required to perform the
transfer.

Prepare a plan for set-up, implementation, and shut-down of
the transfer operation:

a.

b.

Diagram the location and orientation of the cars involved.

Diagram the location and orientation of equipment, gauges,
hoses, and connections to be used in the transfer.

Prepare a checklist of the procedures for set-up, implemen-
tation, and shut-down of the transfer process.

Prepare a site safety plan.

Obtain the required transfer equipment.
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General Procedures (continued)

Set up the gas transfer operation

.

1. Hold a safety briefing and discuss items such as:

Person in charge;

Properties of products;

Signals for emergency shut-down;
Evacuation routes;

Etc.

2. Position the receiving tank and transfer equipment.

3. Ground and bond the tanks:
a. Drive the grounding rod at least 3’ into the ground.

b. Attach one end of a grounding strap to the damaged car and
attach the other end to the grounding rod. -

c. Attach one end of a grounding strap to the receiving tank
and attach the other end to the grounding rod.
4. Connect fittings.
a. On the damaged tank car:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
pipe tap.

Attach the liquid valve outlet assembly (with emergency
shut-off valve) to a liquid valve.

Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

Optional: If used, attach a 90-degree elbow to the liquid
valve outlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

b. On the receiving tank:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
pipe tap.

Attach the liquid valve inlet assembly (with check valve)
to a liquid valve.
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General Procedures (continued)

Set up the gas transfer operation (coniinued)

+ Attach the vapor valve outlet assembly (with emergency
shut-off valve) to a vapor valve.

+ Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten.

« Optional: If used, attach a 90-degree elbow to the liquid
valve inlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

c. Set up flare stand and ground control valve.

Attach required hoses or piping:

Note: Pipe can be substituted for hose if the damaged tank is
stationary on the ground. Because of the possibility of move-
ment, hoses should be used if tanks are on their trucks.

Caution: Clean all hoses and piping as necessary to remove
any contaminants that may be present.

a. Check for “O” rings or gaskets in all hoses and replace if
missing or damaged.
b. Attach the liquid and vapor hoses to both tanks:

 Connect liquid hoses directly from the liquid valve outlet
assembly on the damaged tank car to the liquid valve in-
let assembly on the receiving tank.

+ Connect vapor hoses from the vapor valve outlet assem-
bly on the receiving tank to the ground control valve inlet
for the flare stand, then from the ground control valve
outlet to the flare stand.

c. Secure the hoses with ropes to reduce strain on the valve
assemblies and hose couplings.

d. Use spanner or “J” wrench or brass hammer to tighten
Acme thread couplings.

Purge liquid and vapor hoses and fittings and test for leaks:

a. Place the nitrogen cylinder adjacent to the tank car being
unloaded and attach the regulator to the nitrogen cylinder.

b. Set nitrogen regulator to 50 psi.
c. Close all bleeder valves on both cars.

d. Test the vapor hose from the receiving tank to the ground
control valve for leaks.
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General Procedures (continued)

Set up the gas transfer operation (continued)

tem.

Attach one end of a nitrogen hose to the vapor hose
bleeder valve at the receiving tank and attach the other
end of the hose to the regulator on the nitrogen cylinder.

Open the valve on the nitrogen cylinder.
Open the vapor hose bleeder valve at the receiving tank.

Open the ground control valve at the base of the flare
stand (discharge to atmosphere).

When the vapor hose is full of nitrogen, close the vapor
hose bleeder valve at the receiving tank, and check the
hose for leaks. Correct leaks as necessary.

Close the valve on the nitrogen cylinder.

e. Purge the liquid hose and fittings and test for leaks (purge
only if the product is reactive with air or moisture):

Attach one end of a nitrogen hose to the liquid hose
bleeder valve on the damaged tank car and attach the
other end of the hose to the regulator on the nitrogen
cylinder.

Open the valve on the nitrogen cylinder.

Open the liquid hose bleeder valve at the damaged tank
car.

Open the liquid hose bleeder valve at the receiving tank
and discharge to atmosphere.

Test the discharge from the liquid hose bleeder valve at
the receiving tank with an oxygen meter. When oxygen
level falls dramatically, the liquid hose is full of nitrogen.

When the liquid hose is full of nitrogen, (1) close the lig-
uid hose bleeder valve at the receiving tank, (2) close the
liquid hose bleeder valve at the damaged tank car, (3)
check the liquid hose for leaks. Correct leaks as neces-
sary.

Close the valve on the nitrogen cylinder.

7. Set up the emergency shut-off system, if used, by connecting
hoses between all components of the emergency shut-off sys-
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General Procedures (continued)

Implement the gas transfer operation

1.

Determine the internal pressure in both the damaged tank car
and the receiving tank again.

Activate the emergency shut-off system.

Start the product flow:
a. Fully open the liquid valve on the receiving tank.

b. Open the liquid valve on the damaged tank car one-quarter
of the way, wait 30 seconds, open the valve half way, wait
30 seconds, then open the valve all the way.

Note: Throughout the transfer operation, all liquid valves
should be opened fully for maximum flow.

Start the vapor flow to the flare pipe and ignite discharging va-
pors:

a. Fully open the vapor valve on the receiving tank.

b. Fully open the ground control valve at the base of the flare
stand.

c. Ignite the discharging vapors.

Verify that product is flowing from the damaged tank car by:

a. Looking for liquid flow in the sight glass.

b. Observing the flow indicator, or

c. Gauging the car using the gauging device (amount indicates
liquid level dropping).

Monitor the liquid level in the receiving tank using the gauging
device to verify that the tank is not being overfilled.

Periodically check for indications that the product flow has
ceased:

a. Check the sight glass periodically for bubbles. Bubbles in-
dicate the last of the liquid is being withdrawn.

b. Observe the flow indicator.
c. Watch for buckling of the liquid hose.
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General Procedures (continued)

Shut down the gas transfer operation

1. When liquid ceases to flow, shut down the transfer operation.
a. Close the liquid valve on the damaged tank car.
b. Close the liquid valve on the receiving tank.
¢. Close the vapor valve on the rccciving tank.

2. Purge liquid hose:

a. Adjust the regulator on nitrogen cylinder 15 psi higher than
the pressure in the receiving tank.

b. Open the valve on nitrogen cylinder.
¢. Open the liquid hose bleeder valve at the damaged tank car.

d. Wait 20 seconds, then open the liquid valve on the receiv-
ing tank, wait 20 seconds and close the liquid valve on the
receiving tank. :

e. Repeat the process four times to remove as much liquid
from the liquid hose as possible.

f. After repeating the process four times:
* Close the liquid valve on the receiving tank.

* Close the liquid hose bleeder valve at the damaged tank
car.

» Close the valve on the nitrogen cylinder.
* Open bleeder valve to vent the nitrogen from the hose.

Note: Some liquid may remain in the liquid hose after
purging, therefore use caution when disassembling and
lowering hoses to the ground.

3. Purge the vapor hose from the receiving tank to the flare stand:

a. Adjust the regulator on nitrogen cylinder 15 psi higher than
the pressure in the receiving tank car.

b. Open the valve on the nitrogen cylinder.
c. Open the vapor hose bleeder valve at the receiving tank.
d. Open the ground control valve at the base of the flare stand.

Note: Since the product is flammable, test the discharge
with an Explosimeter. When the Explosimeter does not pick
up explosive concentrations in the discharge from the
bleeder valve, the vapor hose is full of nitrogen.

e. Close the vapor hose bleeder valve at the receiving tank.
Close the valve on the nitrogen cylinder.
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General Procedures (continued)

Shut down the transfer operation (continued)

3.

Disassemble and clean the transfer and flaring equipment.
Note: Flare stand will be hot, therefore allow sufficient time for
it to cool before disassembly.

Secure cars (apply plugs in vapor, liquid, sample line, and
gauging device valves and tighten with a suitable tool).
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Section 7

Liquid Transfer Using a Liquid Pump

Overview

This transfer method uses a liquid pump to move the contents of a
damaged or overloaded tank car into a receiving tank (e.g., a tank
car, cargo tank, or portable tank). The liquid pump may be supple-
mented by gravity, an inert gas, a vacuum (e.g., vacuum truck), or
any combination thereof.

The liquid transfer using a liquid pump may be used when:

» The tank car tank itself is sound; however, due to bolster or other
mechanical damage, the car cannot be safely mounted on its
trucks and rerailed;

» The tank car tank itself is sound; however, the site conditions pre-
vent rerailing the damaged tank car (e.g., the terrain does not
permit use of cranes or other rerailing equipment);

» The tank car tank is overloaded;
» The damage to leaking valves and fittings cannot be repaired; or

» The tank car tank has been damaged to the extent that it cannot be
safely rerailed and moved to an appropriate unloading point.

Note: The liquid pump does not increase the pressure within the
damaged tank car, unless another means of creating a positive
pressure differential (vapor compressor or inert gas) is used.
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Preferred Conditions

Potential Risks

To the extent possible, the following conditions should exist, or be
met, before transferring liquids using a liquid pump (these condi-
tions are considered optimal, but may not be met in all cases due to
local circumstances):

The tank is not exposed to fire—or, if the tank car tank was ex-
posed to fire, the contents have cooled sufficiently to prevent
damage to the equipment used in the transfer;

The tank car is in a position that will allow the transfer;

The required fittings and/or bottom outlet are accessible and oper-
able (or the use of a hot tap is feasible);

Receiving tank(s) of the proper specification with sufficient ca-
pacity are available to receive the contents of the damaged tank
car (any residue in the receiving tank[s] must be compatible with
the product to be transferred);

Suitable transfer equipment is available (see Required Equipment
list on page 95);

Personnel experienced in liquid transfers are available; and

Suitable precautions can be taken to protect people and property
in the event of an accidental release during the transfer.

The following risks may be associated with transferring liquids us-
ing a liquid pump:

Failure of the tank or transfer equipment that could expose peo-

ple, property, and the environment to the contents of the damaged
tank car;

Potential contamination of the damaged car’s contents that could
result in an explosion and fire or the creation of a waste material.
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Safety Precautions

Secure the car(s) from movement. Tighten the hand brakes and
chock the wheels, if necessary.

Place blue flags, if required.
Limit site access to required personnel only.
Perform transfer using only qualified personnel.

Check to see that the transfer equipment is clean and appropriate
for the product being transferred.

Clean and wrap all pipe threads with pipe joint tape before mak-
ing connections.

Clean all hose connections before joining, replacing “O” rings
and gaskets, if necessary.

Use an emergency shut-off system (“emergency shut-off” and
“back check” valves) to either automatically or manually shut
down the transfer in case of an unintentional release caused by a
hose break or other malfunction. The use of the emergency shut-
off system does not require personnel on the tank during the
transfer.

The emergency shut-off valve is designed to be operated from a
remote location. The valve may incorporate a back flow check
valve andlor fusible plug or other heat activated device that will
automatically close the valve in the event of fire.

The back check valve is designed to prevent backflow in a hose.
In the case of a small pressure differential, it may allow some
leakage in the reverse direction.

Note: NFPA 58, Standard for Storage and Handling of
Liquefied Petroleum Gas, requires emergency shut-off
equipment when loading and unloading tank cars of flammable
gases.

Use the appropriate personal protective equipment.

Monitor the site with the appropriate vapor monitoring equip-
ment.

Section 7: Liquid Transfer Using a Liquid Pump 93



Safety Precautions (continued)

« If the product is flammable or combustible, appropriate fire
fighting equipment and extinguishing agents should be available,
and

+ If the product is flammable or combustible, control ignition
sources within 15 feet of operations:

- Do not permit smoking on site.

- Eliminate or shut off any electrical equipment that is not intrin-
sically safe.

- Shut off any internal-combustion engines that are not intrinsi-
cally safe.

Note: A liquid transfer using a liquid pump may be considered an
open system. NFPA 77 requires grounding and bonding when load-
ing and unloading tank cars through open systems.
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Required Equipment

Tools and supplies

Minimum| Desired

1 2 36” pipe wrench.

1 2 24” pipe wrench.

1 2 12” adjustable wrench.

1 2 Spanner or “J” wrench or brass hammer
(appropriate for couplings on the hoses
used).

1 2 Pair of pliers.

0 1 Oxygen meter (optional).

1 1 Explosimeter.

1 1 Paint scraper.

1 1 Wire brush.

1 2 Rolls of pipe joint tape.

1 1 Roll of duct tape.

1 2 Spray bottle containing commercial leak de-
tector or a solution of dishwashing soap.

6 8 25’ length of rope.

1 1 6’ copper grounding rod.

2 2 6’-8’ grounding straps with pressure point
clamps.
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Required Equipment (continued)

Fittings and other liquid transfer equipment

Minimum| Desired
-2

1

C))

(M

(D

2

Sufficient

Sufficient

Sufficient

Sufficient

Sufficient

C))

M

)

Liquid valve outlet assembly [See Figure 7-
1].

Liquid valve inlet assembly [See Figure 7-
2].

Vapor valve outlet assembly [See Figure 7-
3].

Vapor valve inlet assembly [See Figure 7-
4j.

3” to 2” bushing (when cars are equipped
with 3” valves).

2” gate valve for the discharge end of the
liquid hose when transferring to a cargo tank
or portable tank (for wet line operation).

Adapter to cargo tank or portable tank liquid
hose.

90-degree elbows (optional).

Lengths of liquid hose or Schedule 80 steel
pipe with appropriate connectors.

Lengths of vapor hose or Schedule 80 steel
pipe with appropriate connectors.

“0O” rings or gaskets for liquid and vapor
hoses.

Note: Hose material, “O” rings, and fittings
must be compatible with the product.

1/4” nitrogen hose for purging and testing
for leaks in liquid and vapor hoses (including
adapters for the bleeder valves on one end
and for the nitrogen regulator outlet on the
other end). Hose should be able to handle
pressures above that found in the tanks.

Nitrogen hose for emergency shut-off sys-
tem (minimum operating pressure of 50 psi).
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Required Equipment (continuea)

Fittings and other liquid transfer equipment (continued)

Minimum
1

Desired
1

Four-way fitting for the nitrogen hose for
emergency shut-off system.

Control switch for emergency shut-off sys-
tem.

Nitrogen regulators, 0-300 psi.
Cylinder of nitrogen.

Liquid sight glass or flow indicator
(optional)—use only if approved in company
operating procedures.

Liquid pump (powered by an explosion
proof motor (air or other inert gas operated)
and equipped with Schedule 80 steel pipe
nipples with bleeder valves and adapters to
liquid hose at the inlet and outlets.

Because of the wide range of products, valve and fitting arrange-
ments, and situations, it is impractical to specify all of the combina-
tions of equipment that may be used to perform a liquid transfer.
Persons contemplating a liquid transfer must make their own
equipment list based upon consultation with the shipper, their own
analysis of the appropriate methods, and the equipment available.
Other considerations include properties of the product, and of other
non-metallic parts (gaskets, seals, etc.).
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Liquid Transfer Using a Liquid Pump

® FEmergency Shut-off Valve
® 2°X 4 Nipple with 1/2" Nipple
® Bleeder Valve V
® 3/4 Male ACME X 2" FNPT l o
) | _

l

Figure 7-1: Liquid valve outlet assembly for the damaged tank car.

® 3 1/4"Male ACME X 2" FNPT
® Bleeder Valve

® 2'X 4" Nipple with 1/2" Nipple
L J

®

Back Check Vaie
2" X 12" Nipple

1001 N0

Figure 7-2: Liquid valve inlet assembly for the receiving tank.

® 2 1/4"Male ACME X 1 3/4" MNPT adapter

® 71 3/4* X2"reducer

® Bleeder Valve

. v
)

2" X 4* Nipple with 1 1/2" nipple
Emergency Shut-off Valve o

Wi T

Figure 7-3: Air valve outlet assembly for the receiving tank.
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Liquid Transfer Using a Liquid Pump

® 2*X 12* Schedule 80 Steel Pipe Nipple

® Back Check Valve

® 2° X 4" Nipple with 1 1/2" nipple

® Bleeder Valve

® 1 3/4" X2"reducer

® 2 1/4" Male ACME X 1 3/4" MNPT Adapter

[—

Figure 7-4: Air valve inlet assembly for the damaged tank car.
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Figure 7-5: Diagram of liquid transfer using a liquid pump, tank car to tank car. Diagram of similar
transfer from tank car to other-than-tank car should be prepared for the situation at hand.

Note: Grounding and bonding is recommended when transferring flammables or combustibles.
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General Procedures

Plan the liquid transfer operation

Determine the capacity of the damaged tank car and the amount
of product it contains, then attach a pressure gauge to the sam-
ple line or other suitable fitting and determine the internal pres-
sure in the damaged tank car.

Obtain a compatible receiving tank, preferably of sufficient ca-
pacity to receive the contents of the damaged tank car:

.a. Check the receiving tank for damage.

b. If transferring tank car-to-tank car, verify that the receiving
tank is of proper specification and has sufficient capacity to
receive the contents of the damaged tank car; if not, obtain
additional tanks.

c. Verify that any residue in the receiving tank is compatible
with the product being transferred.

d. Attach a pressure gauge to the sample line or other suitable

fitting and determine the internal pressure in the receiving
tank.

Note: The receiving tank may contain a small amount of
liquid product and vapor at a pressure equal to the vapor
pressure of the product at the temperature of the product. If
a higher pressure is encountered in the receiving tank, that

higher pressure may be from the nitrogen used to unload
the previous contents.

Prepare a checklist of all equipment required to perform the
transfer.

Prepare a plan for set-up, implementation, and shut-down of
the liquid transfer operation:
a. Diagram the location and orientation of the cars involved.

b. Diagram the location and orientation of equipment, gauges,
hoses, and connections to be used in the liquid transfer.

c. Prepare a checklist of the procedures for set-up, implemen-
tation, and shut-down of the liquid transfer process.

Prepare a site safety plan.

Obtain the required transfer equipment.
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General Procedures (continued)

Set up the liquid transfer operation

L]

[ 2

1. Hold a safety briefing and discuss items such as:

Person in charge.

Properties of products.

Signals for emergency shut-down.
Evacuation routes.

Etc.

2. Position the receiving tank and transfer equipment.

3. If an open system, ground and bond the tanks:
a. Drive the grounding rod at least 3’ into the ground.

b. Attach one end of a grounding strap to the damaged tank
“car and attach the other end to the grounding rod.

c. Attach one end of a grounding strap to the receiving tank
and attach the other end to the grounding rod.

4. To prevent a vacuum from forming in the damaged tank car
and to prevent pressure build-up in the receiving tank, either:

a. Connect the vapor valves on both tanks with hose, or
b. Open a top fitting on each tank to prevent adverse pressure
effects (overpressure or vacuum).
5. Connect fittings:
a. On the damaged tank car:

Clean the male pipe threads and wrap them with pipe
joint tape.

Note: When necessary, clean the female threads with a
Dipe tap.

Attach the vapor valve inlet assembly (with check valve)
to an air valve.

Attach the liquid valve outlet assembly (with emergency
shut-off valve) to a liquid valve.

Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten, and

Optional: If used, attach a 90-degree elbow to the liquid
valve outlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.
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General Procedures (continued)

Set up the liquid transfer operation (continued)

b.

On the receiving tank:

* Clean the male pipe threads and wrap them with pipe
joint tape.
Note: When necessary, clean the female threads with a
pipe tap.

» Attach the liquid valve inlet assembly (with check valve)
to a liquid valve.

» Attach the vapor valve outlet assembly (with emergency
shut-off valve) to an air valve.

» Position all valve assemblies with the bleeder valve out-
let/inlet in a horizontal position and tighten, and

» Optional: If used, attach a 90-degree elbow to the liquid
valve inlet assembly and tighten with the open end
pointed toward the side of the car where the hoses will
be attached.

Attach required hoses and/or piping.

Note: Pipe can be substituted for hose if the damaged tank is
stationary on the ground. Because of the possibility of move-
ment, hoses should be used if tanks are on their trucks.

Caution: Clean all hoses and piping as necessary to remove
any contaminants that may be present.

a.

b.

Check for “O” rings or gaskets in all hoses and replace if
missing or damaged.

Connect liquid hoses directly from the liquid valve outlet
assembly on the damaged tank car to the liquid pump inlet,
then from the liquid pump outlet to a liquid valve inlet as-
sembly on the receiving tank.

Connect vapor hose from the air valve outlet assembly on
the receiving tank to the air valve inlet assembly on the
damaged tank car.

Secure the hoses with ropes to reduce strain on the valve
assemblies and hose couplings.

Use spanner or “J” wrench or brass hammer to tighten
Acme thread couplings.
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General Procedures (continued)

Set up the liquid transfer operation (continued)