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1. PURPOSE  

1.1. The purpose of this procedure is to provide for a system and instructions,  and to assign 
responsibilities for doing the Drop Test in accordance with 49 CFR § 178.603 & CAN 
CGSB 43.150-97.  

 
2. APPLICATION   

2.1. Quality Assurance Department 
2.2. Corporate Technology and Materials Testing Laboratory 

 
3. DEFINITIONS  

3.1. CFR:  Code of Federal Regulations Parts 100-185 
3.2. Test liquid: A nonhazardous liquid that will not freeze at the required -18°C (0°F) 

temperature required in 49CFR §178.603 & CAN CGSB 43.150-97 § 9.5.  The liquid 
shall be kept in the liquid state by addition of appropriate non-hazardous antifreeze—in 
this Standard Operating Procedure that liquid is An approximately 40-50% solution of 
propylene glycol in water.  

3.3. Test Solid:  A nonhazardous mixture of siftable solid materials (fine grain crystal size) 
with a bulk density that provides equivalent lading to the rating or desired rating in 
kilograms of the test drum. Typical test solids are mixtures of sand, regrind, pea gravel 
and sodium bicarbonate (baking soda). 

3.4. Open Head or Open Top Drum: A cylindrical flat ended packaging with less than 450 L 
(119 gallons) capacity with a removable head or openings > 7.0 cm (49 CFR §178.509 
(b)(9))(CAN CGSB 43-150-97 §7.1 & 7.6) . UN 1H2 – plastic ; UN 1A2--steel 

3.5. Tight Head or Closed Head Drum: A cylindrical packaging with less than 450 L (119 
gallons) capacity with a non removable head and openings <7.0 cm (49 CFR § 178.509 
(b)(9)). UN 1H1—plastic; UN 1A1—steel 

3.6. Composite drum: A cylindrical packaging consisting of an inner receptacle and an outer 
receptacle so constructed as to be sold as a single unit. UN 6HA1 –plastic & steel; UN 
6HH1—plastic & plastic (CAN CGSB 43.150-97 § 7.18) 

3.7. Ambient Temperature—the temperature of the room in which the drop test is to be 
conducted. 

 
4. ASSOCIATED MATERIALS  

4.1. Freezer capable of maintaining a temperature of -18 °C (0°F) or below  
4.2. Target area: an unyielding, nonresilient surface such as 1.5 inch steel plate bolted and 

grouted to 6-24 inches of prestressed concrete. The target area shall not bounce or move 
when drums are dropped on it. 

4.3. QA Test Sheet Form  
4.4. Test liquid:  A liquid which will not freeze if conditioned to <-18 °C (<0°F)  
4.5. Test Solid: A mixture of siftable solids of bulk density sufficient to give the same lading 

as the drum. 
4.6. Scale, Platform: 0-400 ±kg capacity  



Mauser Corp 
STANDARD OPERATING PROCEDURE 

 Procedure: Drop Test-Drums  Procedure #:  
 Date:   Page: 2 of 16 
 Maintainer:   Revision:  
 Approval:                                   49 CFR §178.603/CAN CGSB 43.150-97 
 

4.7. Calibrated Thermometer -35°C to 50°C.  Fisher Scientific Eversafe # 1516030 or 
approved equivalent 

4.8. Height reference device such as calibrated tape measure, graduated pole, or laser 
sighting system.  Scale 0-3m x 0.1 m minimum; accuracy ± 10 mm. 

4.9. Calibrated Hydrometer  1.000-1.070 Specific Gravity Range. Fisher Scientific # 11556F 
or approved equivalent 

4.9.1. Hydrometer Cylinder 200 mm x 41 mm.  
4.10. Aluminum drop bars w/safety clip for Procedure 5.7 following 

4.10.1. Model DB40L  for drums 15-65 gallons 
4.11. Swivel clevis with ½” x 3” bolt for quick release 

4.11.1. 3/8” Allen wrench 
4.12. Safety straps 2 ½” 2000 lb capacity  
4.13. Lifting Strap/sling 3”  2000 lb capacity 
4.14. Electric chain hoist minimum 2000 lb capacity. OSHA/CSA approved and 

inspected 
4.15. Drum Lifter with 1000 lb capacity as needed  
4.16. Drum dolly as needed 
4.17. Chime clamp/chime grabber or parrots beak lifter 
4.18. Quick release mechanism 

4.18.1. Magnetic: Lansmont model QR 3000 or approved equivalent 
4.18.2. Manual : 

4.19. Protractor or equivalent with 0-90° capability 
4.20. Level 
4.21. Calibrated Torque Wrenches—below or approved equivalent 

4.21.1. Proto tools number 6066A 10-100 ft-lbs, 3/8” drive 
4.21.2. CDI number 102MFRMH 10-100 ft-lbs, 3/8 “ drive 
4.21.3. Craftsman Adjustable 10-75 ft-lbs, 3/8” drive 
4.21.4. Rieke Preset torque wrenches 

4.21.4.1. Yellow W 168 PT 20 ft-lbs & 9 ft-lbs 
4.21.4.2. Red W 168 PT 30 ft-lbs & 15 ft-lbs 
4.21.4.3. Maroon W 126 PT 25 ft-lbs.  

4.21.5. Bolt Ring socket 5/16” with ½” or 3/8” drive 
4.21.6. IBC Closure Device & Wrenches # 
4.21.7. Wrench sockets Reike # W100 (2”); RS TW 02XXX (2”); RS TW 75XXX 

(3/4”)or approved equivalent 
4.22. Pump to return test liquid to storage in freezer or to transfer between drums 
4.23. Digital camera 
4.24. Drum Test Specification Sheet Form  
4.25. Freezer Temperature Log Sheet  
4.26. Drop test report form  
4.27. U.N. Drop Test, Form  
4.28. 49 CFR Part 178; CAN CGSB 43-150-97 
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5. SAFETY EQUIPMENT AS REQUIRED 

5.1. Safety Glasses with side shield 
5.2. Gloves, fabric, leather or rubber slip resistant 
5.3. Approved Hard Hat 
5.4. Requirements outlined on 29 CFR (OSHA) Subpart N § 1910.84 Slings; §1910.179 

Overhead and Gantry Cranes; §1926.522 Material Hoists; § 1926.544 Overhead Hoists; 
and any other applicable sections, state or local mandates deemed appropriate by the 
person(s) at the using location charged with safety matters. 

 
6. FREQUENCY-IN PRODUCTION TESTING 

6.1. A “drum” for testing purposes represents any major change in mold, color, tooling, 
weight, resin, accessories, etc that has been demonstrated to affect the performance 
characteristics of the drum or that would define a different design. 

6.2. One drum per mold per shift for -18°C/0°F drop testing 
6.3. An ambient temperature drop test with water may be substituted for only one test 

provided: 
6.3.1. It has been demonstrated that a suitable ambient drop height has been determined 

that represents similar pass/fail rates as the -18°C drop test; 
6.3.2. It has been approved by the plant QA Manager, Plant Manager and Corporate 

Technical/Regulatory Affairs; or 
6.4. Ambient drop tests for verification of processing parameters may be conducted as 

frequently as needed upon direction of plant management. These are not necessarily 
considered part of the quality system.   

 
7. PROCEDURE  

7.1. Select Test Drums to be used from Test Holding Area. 
7.2. Steel drums do not require -18°C/0°F drop testing. 
7.3. Allow drums to cool to ambient temperature for a minimum of four (4) hours.  Verify 

the ambient temperature of the drum underneath the L ring or the thickest part of the 
drum on drums without L-rings to determine if it has reached room temperature. 

7.4. Record container description, date, time, shift, mold (front or rear) (left or right), 
container #, closures and torques, accessories, material, tail weight, gauges of steel, and 
press/line #. Record any engraving/ink printing data such as shift, drum number and 
operator.  

7.5. Place drum on platform scale and fill to required weight or capacity. 
7.5.1. Tight head drums and open head drums for liquids will be filled to minimum 98% 

rated capacity 
7.5.1.1.Plastic drums (1H1/1H2) and composite drums (6HA1) will be filled with the 

appropriate test liquid 
7.5.1.2.Steel Drums (1A1) will be filled with water. Steel drums are not tested at 0°F. 
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7.5.2. Open head drums for solids will be filled to minimum 95% rated capacity in 
kilograms 

7.6. Drums must be closed in accordance with the recommended torque or closing 
instructions for that drum. Record closing torque on drop test form or UN test report. 

7.7.  Place drums and plugs in the freezer and condition drums and test lading to a 
temperature of 0°F or lower for a minimum of one (1) hour. Depending upon the 
condition of the freezer, this may take from 4-24 hours.  

7.7.1. Verify prepared test samples, that the temperature is 0° F or lower, by using a 
calibrated thermometer to measure the liquid temperature. Record this temperature 
on test report form. Measure and record temperature for ambient drop tests—in-
production testing plastic drums and all tests on steel drums.  

7.7.2. Measure the specific gravity of a test liquid at this temperature and record this 
value on this test form. For a40%- 50% water + propylene glycol mixture the 
specific gravity should be between 1.050 and 1.070.  

7.7.2.1.If test sample temperature is not at 0° F or lower, re-condition sample as 
above, and repeat temperature measurement.  

7.7.3. Remove the drum from the freezer and place in the drop test area. Proceed with 
the drop test as quickly as possible to avoid warming the drum and test lading to >-
18°C (0°F)  

7.7.4. All drums must land on a flat non-resilient surface, i.e. the target.  
 

7.8. Additional Procedures for Periodic Tests  UN Recertification and Design 
Qualification Testing 

7.8.1. These must be conducted by a qualified inspector and a qualified witness. 
7.8.2. Select twelve (12) drums. Allow to cool as in § 7.3 above 
7.8.3. Make a sign with the above data in §7.4 (excluding tail weight), drum product 

code, closures, COMPLETE UN marking, test date, time, test being run (Drop 
Test), report number, and inspectors names.   

7.8.4. Using digital camera photograph this sign affixed to the test drums in a side 
profile and top view.   

7.8.5. Print hard copy to file with the test report and retain digital copy 
7.8.6. Continue as in § 7.5 above 
 

7.9.  DRUM ORIENTATIONS: In-production Testing  
7.9.1.  First Drop (A) the package must strike the target diagonally on the top chime at 

the NPS bung or on the weakest point as determined and verified by previous testing 
and approved by the QA Manager and/or plant management.  

7.9.2. Subsequent testing on the same drum may proceed as follows  
7.9.3.  Second Drop (B) using the same test drum (except for UN retest or 

Qualification), the package must strike the target flat on the side with the NPS bung 
pointing down--or the next weakest point.  
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7.9.4.  Third Drop (C) the package must strike the target on the bottom corner at the 
weakest part—generally a sump or hand hold 

7.9.5.  Fourth Drop (D) the package must strike the target flat on the bottom 
 

7.9.6. Drop (A) Diagonal 
7.9.6.1.If for UN Recertification and Design Qualification this test must be 

performed on three (3) new drums 
7.9.6.2.Refer to section 7.9 following, for procedure and visual guidance for 

using drop bar. 
7.9.6.3.Raise the drum to the predetermined proper height as required by the drum 

rating using straps or lifting device (using the measuring device), and through 
the center of gravity of the drum. Verify angle with protractor. Angles that 
correspond to center of gravity can be found in Table 1 following.  

7.9.6.3.1. Drum must be oriented so that it hits the target at the weakest point, 
generally the NPS closure in drums with this feature.  

7.9.6.3.2. Chime clamps/grabbers can be used on bottom ring for those drums 
that have bottom rings (RSOH, Vanguard, L2, D2, ACT II, Polycon II, 
etc.) 

7.9.6.4.The proper height can be referenced by Drum Specifications or 49 CFR 
178.603 (e)  and CAN CGSB 43.150-97.  

7.9.6.5.Release test drum.  
7.9.6.6.Observe the drum for any gross failures. Observe the closure and seams for 

leaks. Equilibrate pressure by loosening top bung slightly to allow venting of 
air.  For solid lading a leak is any sifting of the test lading through the lid or 
other closure. 

7.9.6.7.Pick up drum with lifting device.  
7.9.6.7.1. Empty test lading and return it to freezer for reuse 
7.9.6.7.2. Lading may be pumped/dispensed directly into a preconditioned empty 

drum provided neither the drum nor the test liquid or solid has increased 
in temperature to over -18°C (0°F).  

7.9.6.8.Record pass or fail and any descriptive comments such as location and 
severity of failure. 

7.9.6.8.1. Any failure voids the Recertification and Design Qualification 
testing. 

7.9.6.8.1.1.  Repeat entire procedure with fresh drums 
7.9.6.8.1.2.Report Failures to Plant Management and Quality Manager. 

7.9.6.8.2. For Recertification and design qualification the inspector and 
witness must sign and date the form.  Dates of signatures must be the 
same. 

 
7.9.7. Drop (B) Flat Side 
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7.9.7.1.If for UN Recertification and Design Qualification this test must be 
performed on three (3) new drums 

7.9.7.2.Install lifting strap in the middle of the test drum. 
7.9.7.2.1. Affix hoist hook and raise a few inches to verify drum is level 
7.9.7.2.2. Verify with protractor or standard carpenter’s level 
7.9.7.2.3. Drum must be oriented such that it strikes flat along a parting line or 

weakest point in the sidewall. 
7.9.7.3.Raise the drum to the predetermined proper height (using the measuring 

device) dictated by the drum rating.  
7.9.7.4.The proper height can be referenced by Drum Specifications or 49 CFR 

178.603 (e).  
7.9.7.5.Release test drum.  
7.9.7.6.Observe the drum for any gross failures. Observe the closure and seams for 

leaks. Equilibrate pressure by slightly loosening top bung to vent drum.  For 
solid lading a leak is any sifting of the test lading through the lid or other  

7.9.7.7.Pick up drum with lifting device.  
7.9.7.7.1. Empty test liquid or solid and return it to freezer for reuse 
7.9.7.7.2. Record pass or fail and any descriptive comments such as location and 

severity of failure.  
7.9.7.7.3. Any failure voids the Recertification and Design Qualification 

testing. 
7.9.7.7.3.1.  Repeat entire procedure with fresh drums 
7.9.7.7.3.2.Report Failures to Plant Management and Quality Manager. 

7.9.7.7.4. For Recertification and design qualification the inspector and 
witness must sign and date the form.  Dates of signatures must be the 
same. 

 
7.9.8. Drop (C) Bottom Corner 

7.9.8.1.If for UN Recertification and Design Qualification this test must be 
performed on three (3) new drums 

7.9.8.2. Install Chime clamp to top ring opposite the bottom hand hold if the drum has 
a hand hold or sump 

7.9.8.2.1. If drum does not have a ring, use lifting strap to orient the drum so that 
the drum hits the weakest bottom corner—generally the sump or hand 
hold 

7.9.8.3.Affix hoist and raise drum a few inches to verify angle 
7.9.8.4.Raise the drum to the predetermined proper height (using the measuring 

device dictated by the drum rating.  
7.9.8.5.The proper height can be referenced by Drum Specifications or 49 CFR 

178.603 (e).  
7.9.8.6.Release test drum.  
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7.9.8.7.Observe the drum for any gross failures. Observe the closure and seams for 
leaks. Equilibrate pressure by slightly loosening top bung to vent drum.  For 
solid lading a leak is any sifting of the test lading through the lid or other 
closure. 

7.9.8.8.Pick up drum with lifting device.   
7.9.8.8.1. Empty test lading and return it to freezer for reuse 

7.9.8.9.Record pass or fail and any descriptive comments such as location and 
severity of failure. 

7.9.8.9.1. Any failure voids the Recertification and Design Qualification 
testing. 

7.9.8.9.1.1.Repeat entire procedure with fresh drums 
7.9.8.9.1.2.Report Failures to Plant Management and Quality Manager. 

7.9.8.9.2. For Recertification and design qualification the inspector and 
witness must sign and date the form.  Dates of signatures must be the 
same. 

 
 

7.9.9. Drop (D) Flat Bottom 
7.9.9.1. If for UN Recertification and Design Qualification this test must be 

performed on three (3) new drums  
7.9.9.2.Install lifting strap or other approved lifting device 
7.9.9.3.Affix hoist hook and raise drum a few inches to verify it is vertical using 

level. 
7.9.9.4.The proper height can be referenced by Drum Specifications or 49 CFR 

§178.603.  
7.9.9.5.Release test drum.  
7.9.9.6.Observe the drum for any gross failures. Observe the closure and seams for 

leaks. Equilibrate pressure by loosening top bung slightly to vent drum.  For 
solid lading a leak is any sifting of the test lading through the lid or other 
closure. 

7.9.9.7.Pick up drum with lifting device.   
7.9.9.7.1. Empty test lading and return it to freezer for reuse 

7.9.9.8.Record pass or fail and any descriptive comments such as location and 
severity of failure. 

7.9.9.8.1. Any failure voids the Recertification and Design Qualification 
testing. 

7.9.9.8.1.1.Repeat entire procedure with fresh drums 
7.9.9.8.1.2.Report Failures to Plant Management and Quality Manager. 

7.9.9.8.2. For Recertification and design qualification the inspector and 
witness must sign and date the form.  Dates of signatures must be the 
same. 
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7.9.10. A slight discharge upon impact from a closure should not be considered a failure 
provided no further leakage occurs after equilibrium is reached per section 
 178.603 (f)(5) of 49 CFR.   

 
7.9.11. A continuing discharge upon impact from a closure should be considered failure. 

7.9.11.1. Report any failure to Quality Assurance or and Plant Manager. 
7.9.11.2. Follow Non-Conformance SOP  

 
7.9.12. Rinse drums and move to the grinding area.. 

 
7.10. Alternate Procedure for Diagonal Drop (A) Using Drop Bar   

7.10.1. All procedures in sections 7.1 through 7.8 are applicable to this method.  
7.10.2. If for UN Recertification and Design Qualification this test must be 

performed on three (3) new drums  
7.10.3. Place Aluminum Drop Test Bar to top L-Ring or designated area opposite side of 

test closure –generally NPS--on parting line. Figure 1 
7.10.3.1. Drum must be oriented such that it strikes the target at the weakest point—

generally the NPS closure in drums with that feature. 
7.10.4. Insert Swivel with ½”x 13”x 3” into in the hole nearest the bottom of the drum on 

the Drop Test Bar. Use 3/8” Allen wrench to tighten ½”x 13”x 3” bolt. Figure 2.  
7.10.5. Insert 2 ½” strap through the slotted opening nearest the end of the drum as it 

rests against the drop test bar.  Figure 3. 
7.10.6. Engage 2 ½” strap around and under the bottom of the drum. Figure 4. 
7.10.7. Thread end of 2 ½” strap through ratchet opening to begin tightening. Figure 5. 
7.10.8. To tighten strap, begin cranking ratchet handle up and down until secure. Secure 

the ratchet handle by collapsing it shut. Figure 6. 
7.10.9. After securing ratchet handle, apply drop safety clamp to top ring of drum 

tightening swing nut into drum Figure 7. 
7.10.10. Continue test as in Diagonal Drop above.  
 

7.11. Interpretation of Sequential In-Production Drop Tests 
7.11.1. This section does not apply to UN Annual/Recertification testing or Design 

Qualification Testing wherein new, fresh drums conditioned at -18°C (plastic drums 
UN 1H1, 1H2, 6HA1) are used for each drop test and orientation. 

7.11.2. Any Drum Failing on first drop is considered a failure and should be reported as 
such above and subject to nonconformance disposition. 

7.11.3. Any drum failing the second drop orientation is recorded as failing the second 
sequential drop. A fresh drum is conditioned at -18°C as above and dropped at this 
orientation as the first drop. Failures are then considered as drum failure and 
handled as above and subject to nonconformance disposition.  

7.11.4. Any drum failing on the third sequential drop orientation is recorded as failing the 
third sequential drop. A fresh drum is conditioned at -18°C as above and dropped at 
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this orientation as the first drop. Failures are then considered drum failures and 
handled as above and subject to nonconformance disposition.  

7.11.5. .Any drum failing on the fourth sequential drop orientation is recoded as failing 
the fourth sequential drop. A fresh drum is conditioned at -18°C as above and 
dropped at this orientation as the first drop. Failures are then considered drum 
failures and handled as above and subject to nonconformance disposition. 
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Table 1 
Selected Drop Angles of Common Mauser Drums 

 
DRUM  DESCRIPTION  

 
UN  LABEL  

DROP 
ANGLE 1 

DROP 
ANGLE #2 

   
  

15 Gallon Single Handle 1H1/Y1.9/100/YR 
USA/MXXXX/1.8MM  

56 – 66 
(61.8
) 

  

RO#4  61.4° 
 

AD #1  61.7° 
 

62.1° 

HW  61.3° 
 

RC  61.4 
 

15 Gallon Delex Double 
Handle 

RC 
45° 

(150 kPa) 

44.8° 
(250 kPa) 

15 Gallon Deldrum HW 60.4° 
 

20 Gallon Delex HW 60.8° 
 

30 Gallon Open Top 1H2/Y200/S/YR 
USA/M4602/2.2MM 

51 – 61 
(56.3
) 

1 

RC  56.2° 
 

Vanguard EB #47  57° 
60.6° 

(35 gallon) 

30 Gallon L-1 
1H1/Y1.8/100/YR 

USA/MXXXX/2.2MM 
51 – 61 
(56.7
) 

2 

RO #3  56.6° 
 

RO #5  56.6° 
 

                                                           
1 The value in parentheses is the angle calculated for center of gravity using the design dimensions of the drum 
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RC  56.4° 
 

HW  56.9° 
60.8° 

(35 gal) 

40 Gallon Delcon OH HW 62.3° 
 

55 Gallon ACT II  
1H1/Y1.8/150/YR 

USA/MXXXX/2.2MM  
52 – 62 
(57.3
) 

8 

RC  57.9° 
 

55 Gallon L-1 
1H1/Y1.8/100/YR 

USA/MXXXX/2.2MM  
51 – 61 
(56.2
) 

8 

AD #3  56.2° 
 

AD #7  56.2° 
 

RO #1  56.2° 
 

RO #2  56.1° 
 

RO #3  56.2° 
 

CH #  56.9° 
 

NI Mauser  56.2° 
 

NI Hartig  56.8° 
 

HW  56.2° 
 

RC #2  56.3° 
 

RC #3  56.3° 
 

55 Gallon ISO (L1R) 
1H1/Y1.8/100/YR 

USA/MXXXX/2.2MM  
53 – 63 
(58.2
) 

 

AD #7  58.1° 
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55 Gallon Delcon 1H1Y1.9/150/YR 
USA/MXXXX/2.2MM 

51-61 
(56.2°) 

8 

HW  57.2° 
 

AD #4  
56.4 

(short) 

57.4 
(tall) 

AD #5  
56.7  

(short) 

57.4 
(tall) 

AD #6  56.4° 
(short) 

57.3° 
(tall) 

AD #4  
57.4° 

(300 kPa) 
 

55 Gallon Delcon Open 
Top 

1H2/Y250/S/YR 
USA/MXXXX/2.2MM 

50 – 60 
(55.1
) 

8 

AD # 6  55.7° 
 

HW  55.4° 
(short) 

57.2°  
(tall) 

RC  54.9° 
 

57 Gallon RSOH  RC 57.7° 
57.7° 

(tomato) 

57 Gallon Open Top 1H2/Y380/S/YR 
USA/MXXXX/2.2MM  

54 – 64 
(59.1
) 

 

RC  59.1° 
 

Vanguard 57 OH   
 

EB #47  59.7° 
 

EB # 57  59.5° 
 

EB #58  58.2° 
 

CH #54  58.1° 
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Figure 1 
Attach Bar to Ring 

 
 
Figure 2 
Attach Swivel 
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Figure 3 
Feed Strap through Slot in Bar 

 
 
 
Figure 4 
Feeding Strap under Drum 
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Figure 5 
Feeding Strap through Ratchet Assembly 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6 
Tightening Strap 
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Figure 7 
Installation of Bar Safety Clamp 

 
 

 


