



Standard Operation Procedure (SOP) for the Secondary Containment of Ferro Dysprosium & Dysprosium Metal

1 PURPOSE: Ferro dysprosium is an iron alloy with a minimum of 80% dysprosium. Dysprosium metal is a pure form of dysprosium. Dysprosium is a rare earth metal used in several applications, such as an alloying element to produce high performance neodymium-iron-boron (NdFeB) magnets. Ferro dysprosium reacts with oxygen and must be stored in containers inerted with argon gas or other oxygen depleting gas to maintain the quality of the material during storage. The ferro dysprosium will be acquired from a contractor in sealed (primary) containers that are inerted with argon gas. Dysprosium metal reacts with air and water and must be stored in containers inerted with dry (less than 2 ppm water) argon gas or other oxygen depleting gas to maintain the quality of the material during storage. The dysprosium metal will be acquired from a contractor in sealed (primary) containers. DLA Strategic Materials has determined that a means of secondary inerted containment is desirable due to the projected long duration of storage. This Standard Operating Procedure (SOP) provides instructions for the establishment, argon flushing, evacuation, argon pressurization, and monitoring (visually and by oxygen concentration analysis) of these secondary containments. This SOP also provides a procedure for accessing secondary containment(s) for ferro dysprosium and dysprosium metal sampling.
2 SCOPE: This Standard Operating Procedure (SOP) provides instructions for the establishment, argon flushing, evacuation, argon pressurization and monitoring (visually and by oxygen content analysis) of secondary containments utilized for all ferro dysprosium and dysprosium metal acquired by DLA Strategic Materials. This SOP also provides a procedure for accessing secondary containment(s) for ferro dysprosium and dysprosium metal sampling.
3 SECONDARY CONTAINMENTS: Only 55 gallon, open head, carbon steel drums with a UN rating of UN 1A2/X430/S and UN 1A2/Y1.5/175 will be acceptable as secondary containments. The drums must have a minimum cover, body and bottom thickness of 1.5 mm. The open head cover of each drum will have a bolt ring closure, a two inch and a ¾ inch TS plug and flange and an EPDM gasket. All secondary containment drums will have a pressure indicating gauge, isolation valve and charging connection installed into the ¾ inch flange port in the open head cover. 
4 INERTING AND PRESSURIZATION GAS: Only argon gas will be acceptable as the inerting and pressurization gas. The argon will be supplied from compressed gas cylinders and is an asphyxiant gas. The procedures listed in DLA Strategic Material’s “Compressed Gas Cylinder Safety Program” must be followed.
5 OXYGEN MONITOR: Only oxygen monitors (used for oxygen concentration analysis) that are self-calibrating, battery operated and have a minimum sensitivity of 100 PPM will be acceptable. (Aquasol Model Number PRO OX-100 is acceptable)
6 PACKAGING PROCEDURE: The sealed (primary) containers of ferro dysprosium and dysprosium metal acquired from the contractor will be carefully placed into an approved secondary containment. Multiple primary containers of ferro dysprosium and dysprosium metal may be placed into a single secondary containment as space allows. Care must be taken to avoid breaching the seal on all (primary) containers during this procedure. All labeling on the (primary) container(s) must be transferred to the outside of each secondary containment for inventory management. The open head cover will then be placed onto the secondary containment and sealed to the secondary containment by means of the bolt ring closure.
7 CONFIGURATION AND INSTALLATION OF THE SECONDARY CONTAINMENT PRESSURE INDICATING GAUGE, ISOLATION VALVE AND CHARGING CONNECTION: See attachment 1 to this SOP for a photograph of the approved secondary containment pressure indicating gauge, isolation valve and charging connection assembly configuration. The major components of the pressure indicating gauge, isolation valve and charging connection assembly are; one pressure gauge (G-1), one isolation valve (V-1) and one charging connection. The pressure indicating gauge (G-1) will be a WIKA, type 213.53 2.5-inch gauge with a pressure range of 0 to15 PSI and a ¼ inch MNPT connection (P/N 9767037) or equivalent. The isolation valve (V-1) will be an Apollo bronze ball valve with a minimum max. pressure rating of 600 PSI CWP, an operating temperature range of -20 to 450 degrees F, RPTFE seat material and ¼ inch FNPT X MNPT connection (P/N 70-801-01) or equivalent. The charging connection fitting will be a ¼ inch HVAC male flare adapter X ¼ inch MNTP with an attached cleanliness cover for the flare end. All other components of this assembly will have a minimum pressure rating of 150 PSI. All mechanical connections will be sealed using Teflon tape or equivalent. This assembly will be installed into the ¾ inch flange port in the open head cover. 
8 CONFIGURATION AND INSTALLATION OF THE SECONDARY CONTAINMENT ARGON GAS SUPPLY SYSTEM: See attachment 2 (two pages) to this SOP for photographs of the approved secondary containment argon gas supply system configuration. The major components of the secondary containment argon gas supply system are; two high pressure argon compressed gas cylinders stored in an approved storage rack, one high pressure manifold with isolation valves and high pressure hose assemblies, one two stage high purity pressure reducing regulator, one discharge connection, one in-line gas dyer and one charging hose (red). The high pressure argon compressed gas cylinders will be “T” size and the contained gas will be argon. The compressed gas cylinder storage rack will be a Specialty Gas Equipment Model Number 495-2 or equivalent. The high pressure manifold with isolation valves and high pressure hose assemblies will be a Specialty Gas Equipment Model Number 910-3-2-580-FPB604-2 (but with three-foot-long high pressure hose assemblies) or equivalent. The two stage high purity pressure reducing regulator will be a Specialty Gas Equipment Model Number 310HY3702-580 or equivalent. The charging connection will be a ¼ inch HVAC male flare adapter X ¼ inch MNTP with an attached cleanliness cover for the flare end. The in-line gas dryer will be a W.A. Hammond Drierite Model 26800 or equivalent. The charging hose will be a Yellow Jacket P/N 22712 (red in color) with an attached cleanliness plug/cap for the flare end(s) or equivalent. All mechanical connections (except flare connections) will be sealed using Teflon tape or equivalent. The procedures listed in DLA Strategic Material’s “Compressed Gas Cylinder Safety Program” must be followed.
9 CONFIGURATION AND INSTALLATION OF THE SECONDARY CONTAINMENT EVACUATION SYSTEM: See attachment 3 (two pages) to this SOP for photographs of the approved secondary containment evacuation system. The major components of the secondary containment evacuation system are; one low volume (3 CFM) vacuum pump, one vacuum gauge (G-4), one vacuum pump adapter, one isolation ball valve (V-7) and one vacuum hose. The vacuum pump will be a Yellow Jacket Model Number 686800-93603 or equivalent. The vacuum gauge (G-4) will have a vacuum range of 0 to 30 inches of vacuum, will be 1 ½ inches in diameter and have a brass 1/8 inch MNPT connection. The vacuum pump adapter will be a Yellow Jacket P/N 36019 or equivalent. The 3/8-inch isolation ball valve (V-7) will be a Yellow Jacket P/N 93846 or equivalent. The vacuum hose will be a Yellow Jacket P/N 22312 (blue in color) with an attached cleanliness plug/cap for the flare end(s) or equivalent. All mechanical connections (except flare connections) will be sealed using Teflon tape or equivalent.
10 SECONDARY CONTAINMENT ARGON FLUSHING PROCEDURE: 
Step 1) Stage the oxygen monitor close to the secondary containment being flushed and ensure its operability.
Step 2) Ensure a secondary containment pressure indicating gauge, isolation valve and charging connection assembly is installed onto the secondary containment being flushed.
Step 3) Remove the two-inch bung hole plug from the open head cover of the secondary containment to by flushed.
Step 4) Connect the secondary containment argon gas supply system charging hose (red) to the secondary containment pressure indicating gauge, isolation valve and charging connection assembly that is installed onto the secondary containment being flushed. Ensure that isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly is open.
Step 5) Open the high pressure isolation valve (V-2 or V-3) on the high pressure argon compressed gas cylinder with the “IN USE” sign attached. Once this high pressure argon compressed gas cylinder is empty. Transfer the “IN USE” sign to the other high pressure argon compressed gas cylinder and notify the Depot Manager that the first high pressure argon compressed gas cylinder is empty and needs to be re-charged. Place a sign on the empty high pressure argon compressed gas cylinder that says “EMPTY”.
Step 6) Open the high pressure isolation valve (V-4 or V-5) on the high pressure manifold connected to the high pressure argon compressed gas cylinder being used.
Step 7) Operate the 1st stage high purity pressure reducing regulator (high pressure side) (R-1) to regulate an output pressure of 40 PSI as indicated on the output gauge (G-2).
Step 8) Operate the 2nd stage high purity pressure reducing regulator (low pressure side) (R-2) to regulate an output pressure of 1 to 3 PSI as indicated on the output gauge (G-3).
Step 9) Turn on the oxygen monitor, complete the self-calibration process and then insert the oxygen monitor sampling probe into the open 2-inch bung hole and monitor the oxygen readings.
Step 10) Open the outlet isolation valve at the discharge of the 2nd stage high purity pressure reducing regulator (V-6) of the secondary containment argon gas supply system. This allows the flow of argon gas into the secondary containment being flushed.
             Note: The installed in-line gas dryer contains absorbent granules (that are contained in a clear cylinder) that change color when saturated (no longer functional). The absorbent granules contained in a W.A. Hammond Drierite Model 26800 gas dryer are blue in color when dry and change to a pink color when saturated with moisture. Care must be taken to ensure that these granules are replaced once saturated (pink in color) to ensure only dry argon gas is supplied to the secondary containment being flushed. The removed saturated granules (pink in color) can be dried and reused. Refer to the manufactures instructions on how to return the removed saturated granules (pink in color) back to a dry/usable condition (blue in color).
Step 11) Allow argon gas to flow into the secondary containment and out of the open 2-inch bung hole until the oxygen monitor detects an oxygen concentration of less than 0.04 % (400 PPM) at the bung hole opening. This step will displace all oxygen in the secondary containment as argon gas is heavier than oxygen.
Step 12) Close the high pressure isolation valve (V-2 or V-3) (that was opened in step 5 above) on the high pressure argon compressed gas cylinder.
Step 13) Close the high pressure isolation valve (V-4 or V-5) (that was opened in step 6 above) on the high pressure manifold.
Step 14) Close the outlet isolation valve at the discharge of the 2nd stage high purity pressure reducing regulator (V-6) (that was opened in step 10 above) of the secondary containment argon gas supply system.
Step 15) Close the isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly (that was opened in step 4 above). 
Step 16) Re-install the two-inch bung hole plug (that was removed in step 3 above) into the open head cover of the secondary containment that was flushed. This mechanical connection will be sealed using Teflon tape or equivalent in addition to the supplied gasket. At this point, the secondary containment is filled with argon gas and argon flushing is complete.
Step 17) Disconnect the secondary containment argon gas supply system charging hose (red) from the secondary containment pressure indicating gauge, isolation valve and charging connection assembly that is installed onto the secondary containment being flushed. Ensure that the isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly (that was opened in step 4 above) is closed.
Step 18) Re-install the removed cleanliness plug on the end of the charging hose.
Step 19) Turn off and secure the oxygen monitor.
11 SECONDARY CONTAINMENT EVACUATION PROCEDURE:
Step 1) Ensure the vacuum pump oil level is acceptable as indicated in the viewing window at the end of the vacuum pump casing.
Step 2) Ensure the red cleanliness cover installed on the top of the vacuum pump is removed.
Step 3) Connect the secondary containment evacuation system evacuation hose (blue) to the secondary containment pressure indicating gauge, isolation valve and charging connection assembly that is installed onto the secondary containment being evacuated.
Step 4) Ensure the 3/8-inch isolation ball valve (V-7) installed on the vacuum pump adapter is closed.
Step 5) Open the isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly.
Step 6) Turn on the vacuum pump until a vacuum of two inches of vacuum is achieved (as indicated on the vacuum gauge (G-4) installed on the vacuum pump adapter). SEE NOTE BELOW. DO NOT EXCEED TWO INCHES OF VACUUM. Once two inches of vacuum is achieved (as indicated on the vacuum gauge (G-4) installed on the vacuum pump adapter) turn off the vacuum pump. 
Note: While the vacuum pump is running, the vacuum gauge (G-4) installed on the vacuum pump adapter will indicate approximately ten inches of vacuum. Jogging the vacuum pump operating switch on and off several times will facilitate the monitoring of actual vacuum pressure achieved as indicated on the vacuum gauge (G-4) installed on the vacuum pump adapter.   
Note: The secondary containment may make a popping noise as the open head cover contracts into the secondary containment during evacuation. This is normal.
Step 7) Close the isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly (that was opened in step 5 above). 
Note: At this point, the secondary containment will be evacuated to two inches of vacuum, but the 0 to15 PSI gauge (G-1) installed on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly will not display the negative pressure.
Step 8) Remove the secondary containment evacuation system evacuation hose (blue) from the secondary containment pressure indicating gauge, isolation valve and charging connection assembly that is installed onto the secondary containment being evacuated and install a cleanliness plug into the end of the evacuation hose.
Step 9) Re-install the removed red cleanliness cover on the top of the vacuum pump (that was removed in step 2 above).
12 SECONDARY CONTAINMENT ARGON PRESSURIZATION PROCEDURE:
Step 1) Connect the secondary containment argon gas supply system charging hose (red) to the secondary containment pressure indicating gauge, isolation valve and charging connection assembly that is installed onto the secondary containment being pressurized.
Step 2) Open the high pressure isolation valve (V-2 or V-3) on the high pressure argon compressed gas cylinder with the “IN USE” sign attached. Once this high pressure argon compressed gas cylinder is empty. Transfer the “IN USE” sign to the other high pressure argon compressed gas cylinder and notify the Depot Manager that the first high pressure argon compressed gas cylinder is empty and needs to be re-charged. Place a sign on the empty high pressure argon compressed gas cylinder that says “EMPTY”.
Step 3) Open the high pressure isolation valve (V-4 or V-5) on the high pressure manifold connected to the high pressure argon compressed gas cylinder being used.
Step 4) Operate the 1st stage high purity pressure reducing regulator (high pressure side) (R-1) to regulate an output pressure of 40 PSI as indicated on the output gauge (G-2).
Step 5) Operate the 2nd stage high purity pressure reducing regulator (low pressure side) (R-2) to regulate an output pressure of 1 to 3 PSI as indicated on the output gauge (G-3).
Step 6) Open the outlet isolation valve (V-6) at the discharge of the 2nd stage high purity pressure reducing regulator of the secondary containment argon gas supply system. 
Step 7) Open the isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly. This allows the flow of argon gas into to the secondary containment being pressurized.
Note: The installed in-line gas dryer contains absorbent granules (that are contained in a clear cylinder) that change color when saturated (no longer functional). The absorbent granules contained in a W.A. Hammond Drierite Model 26800 gas dryer are blue in color when dry and change to a pink color when saturated with moisture. Care must be taken to ensure that these granules are replaced once saturated (pink in color) to ensure only dry argon gas is supplied to the secondary containment being charged. The removed saturated granules (pink in color) can be dried and reused. Refer to the manufactures instructions on how to return the removed saturated granules (pink in color) back to a dry/usable condition (blue in color).
Step 8) Continue pressurizing the secondary containment until 2 PSI is indicated on the 0 to 15 PSI gauge (G-1) installed on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly. Once a pressure of 2 PSI has been achieved, close the isolation valve (V-1) (that was opened in step 7 above) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly.
Step 9) Ensure that the isolation valve (V-1) (that was opened in step 7 above) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly is closed. 
Step 10) Close the outlet isolation valve (V-6) at the discharge of the 2nd stage high purity pressure reducing regulator (that was opened in step 6 above) of the secondary containment argon gas supply system. 
Step 11) Close the open high pressure isolation valve (V-2 or V-3) on the high pressure argon compressed gas cylinder (that was opened in step 2 above).
Step 12) Close the high pressure isolation valve (V-4 or V-5) (that was opened in step 3 above) on the high pressure manifold.
Step 13) Disconnect the secondary containment argon gas supply system charging hose (red) from the secondary containment pressure indicating gauge, isolation valve and charging connection assembly that is installed onto the secondary containment being pressurized.
Step 14) Re-install the removed cleanliness plug on the end of the charging hose.
Note: Upon completion of this procedure, the 0 to 15 PSI gauge (G-1) installed on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly should indicate 2 PSI.
13 SECONDARY CONTAINMENT MONITORING PROCEDURE: Secondary containment monitoring will be performed using two different methods. 
· Method One will be used to visually determine the integrity of each secondary containment in use. At a minimum, the Contracting Officers Representative (COR) or other assigned DLA Strategic Materials personnel will record the pressure indicated on the 0 to 15 PSI gauge (G-1) installed on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly and any visual defects/changes observed for each secondary containment in use monthly. A written Secondary Containment Verification Log (see attachment 4 to this SOP) of the actual pressure readings and any visual defects/changes observed will be maintained adjacent to the secondary containment(s) storage location. Any changes from the previous month’s pressure readings or visual defects/changes will be reported to the Depot Manager. The Depot Manager will establish corrective action(s) to address pressure variations and/or observed defects/changes to any secondary containment in use on a case by case basis and ensure that the corrective action(s) are effective, appropriate and completed. A written notation will be made to the Secondary Containment Verification Log of all corrective action(s) performed and the date they were completed. 
· Method Two will be used to determine oxygen concentrations within secondary containments. This method will be used to verify that the oxygen concentration within a secondary containment is less than 0.04 % (400 PPM). The procedure to perform Method Two monitoring is as follows;
Step 1) Stage the oxygen monitor close to the secondary containment being analyzed and ensure its operability.
Step 2) Turn on the oxygen monitor, complete the self-calibration process.
Step 3) Open the isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly. This will vent the pressurized argon gas (2 PSI) out of the secondary containment.
Step 4) Remove the two-inch bung hole plug from the open head cover of the secondary containment to by analyzed.
Step 5) Insert the oxygen monitor sampling probe into the open 2-inch bung hole and record the observed oxygen concentration reading in the Secondary Containment Verification Log.
Step 6) Re-install the two-inch bung hole plug (that was removed in step 4 above) into the open head cover of the secondary containment that was analyzed. This mechanical connection will be sealed using Teflon tape or equivalent in addition to the supplied gasket. 
Step 7) Close the isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly (that was opened in step 3 above).
Step 8) Turn off and secure the oxygen monitor.
Step 9) If the observed oxygen concentration is greater than 0.04 % (400 PPM), notify the Depot Manager. The Depot Manager will establish corrective action(s) to address oxygen concentrations greater than 0.04 % (400 PPM) on a case by case basis and ensure that the corrective action(s) are effective, appropriate and completed. A written notation will be made to the Secondary Containment Verification Log (see attachment 4 to this SOP) of all corrective action(s) performed and the date they were completed. The Depot Manager will also notify the Commodity Logistics Specialist assigned to manage ferro dysprosium of all oxygen concentration readings greater than 0.04 % (400 PPM) observed during the performance of this procedure and the corrective action(s) performed.
Step 10) Perform all steps of the “SECONDARY CONTAINMENT ARGON FLUSHING PROCEDURE” listed in section 10 above if observed oxygen concentration is greater than 0.04 % (400 PPM).
Step 11) Perform all steps of the “SECONDARY CONTAINMENT EVACUATION PROCEDURE” listed in section 11 above.
Step 12) Perform all steps of the “SECONDARY CONTAINMENT ARGON PRESSURIZATION PROCEDURE” listed in section 12 above.

14 FERRO DYSPROSIUM and DYSPROSIUM METAL SAMPLING PROCEDURE: This procedure will be used when sampling of the ferro dysprosium and/or dysprosium metal is required. Access to the (primary) containers (stored inside of the secondary containment) will be required for ferro dysprosium and/or dysprosium metal sampling. The procedure to access the (primary) containers is as follows;
Step 1) Open the isolation valve (V-1) on the secondary containment pressure indicating gauge, isolation valve and charging connection assembly on the secondary containment being opened. This will vent the pressurization argon gas (2 PSI) out of the secondary containment.
Note: Steps must be taken to ensure that the material being sampled is not exposed to ambient air. One way to achieved this is by performing the sampling procedure entirely within the secondary containment (e.g. the primary container remains immersed in the argon blanket contained inside the secondary containment). Opening the container to be sampled, sampling the material, resealing the plastic bags containing the material within the (primary) container and closing the (primary) container being sampled within the secondary containment (that contains an argon blanket) is one way to ensure that the material being sampled is not exposed to ambient air.
[bookmark: _GoBack]Step 2) Remove the bolt ring closure on the secondary containment being opened and remove the open head cover along with the attached pressure indicating gauge, isolation valve and charging connection assembly.
Step 3) Open the (primary) container to be sampled and open the plastic bags containing the material within the container.
Step 4) Sample material as required. 
Step 5) Reseal the plastic bags containing the material within the (primary) container and close the (primary) container being sampled.
Step 6) Make any changes to the labeling on the outside of the secondary containment (if required) to reflect changes to material contained inside the secondary containment after sampling. 
Step 7) Reinstall the open head cover along with the attached pressure indicating gauge, isolation valve and charging connection assembly and reinstall the bolt ring closure (that was removed in step 2 above).
Step 8) Perform all steps of the “SECONDARY CONTAINMENT ARGON FLUSHING PROCEDURE” listed in section 10 above.
Step 9) Perform all steps of the “SECONDARY CONTAINMENT EVACUATION PROCEDURE” listed in section 11 above.
Step 10) Perform all steps of the “SECONDARY CONTAINMENT ARGON PRESSURIZATION PROCEDURE” listed in section 12 above.
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