
NATIONAL TRANSPORTATION SAFETY BOARD 
Office of Research and Engineering 
Materials Laboratory Division 
Washington, D.C. 20594 
 
May 10, 2011 
 
 
MATERIALS LABORATORY FACTUAL REPORT Report No. 11-060 

A. ACCIDENT INFORMATION 

Place : San Bruno, California 
Date : September 9, 2010 
Vehicle : Pacific Gas & Electric Natural Gas Transmission Pipeline 
NTSB No. : DCA10MP008 
Investigator : Ravindra Chhatre, RPH-20 

B. COMPONENTS EXAMINED 

Three pieces of 30-inch diameter pipe from Line 132, Segment 180, intersection of Earl 
Ave and Glenview Drive, San Bruno, California with the following lengths: 

1) 12 foot 4 inch 
2) 27 foot 8 inch 
3) 15 foot 9 inch 
 

C. DETAILS OF THE EXAMINATION 

This report contains external reports and test data associated with the 
examination of the three pieces of pipe listed above. Appendix A contains the weld 
inspection, magnetic particle inspection, and radiography reader sheets referenced in 
Materials Laboratory Factual Report 10-119. A sketch is provided at the end with each 
weld labeled with its reader sheet ID. 

 
Appendix B contains the following documents referenced in Materials Laboratory 

Report 11-005: 
 
1) Mechanical Test Data 
2) Chemical Analysis Data 
 
 
 

Donald Kramer, Ph.D. 
Materials Engineer 
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APPENDIX A: WELD INSPECTION REPORT, MAGNETIC PARTICLE INSPECTION, AND 
RADIOGRAPHY READER SHEETS REFERRED TO IN MATERIALS LABORATORY 

REPORT 10-119 
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APPENDIX B: MECHANICAL TESTING DATA AND CHEMICAL ANALYSIS DATA 
REFERENCED IN MATERIALS LABORATORY FACTUAL REPORT 11-005 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Description 
30" OD 0.375 inch wall 
thickness pipe 
 
Sample ID 
LS  

 
 
 
 
 
 
 
 
 
TEST REPORT 
 
IMR Report Number 201010412B 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are on the following page(s). 
 
 

 

 

 

Reviewed by 

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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CHEMISTRY 
 

Element Sample 

Al <0.01 

As 0.01 

C1 0.29 

Co 0.03 

Cr 0.02 

Cu 0.06 

Mn 1.02 

Mo <0.01 

N2 0.01 

Ni 0.07 

P 0.020 

S1 0.025 

Si 0.09 

Sn <0.01 

 
1Determined by combustion-infrared absorbance. 
2Determined by inert gas fusion-thermal conductivity. 
Results in weight percent unless otherwise indicated. 
Method(s): ASTM E 415-08 and ASTM E 1019-08 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Description 
30" OD 0.375 inch wall 
thickness pipe 
 
Sample ID 
P1  

 
 
 
 
 
 
 
 
 
TEST REPORT 
 
IMR Report Number 201010412D 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are on the following page(s). 
 
 

 

 

 

Reviewed by 

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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CHEMISTRY 
 

Element Sample 

Al <0.01 

As 0.01 

C1 0.24 

Co 0.01 

Cr 0.05 

Cu 0.12 

Mn 0.34 

Mo 0.01 

N2 <0.01 

Ni 0.06 

P 0.012 

S1 0.023 

Si 0.01 

Sn 0.01 

 
1Determined by combustion-infrared absorbance. 
2Determined by inert gas fusion-thermal conductivity. 
Results in weight percent unless otherwise indicated. 
Method(s): ASTM E 415-08 and ASTM E 1019-08 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Description 
30" OD 0.375 inch wall 
thickness pipe 
 
Sample ID 
P2  

 
 
 
 
 
 
 
 
 
TEST REPORT 
 
IMR Report Number 201010412E 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are on the following page(s). 
 
 

 

 

 

Reviewed by 

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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CHEMISTRY 
 

Element Sample 

Al <0.01 

As 0.01 

C1 0.12 

Co 0.01 

Cr 0.05 

Cu 0.08 

Mn 0.35 

Mo 0.01 

N2 <0.01 

Ni 0.05 

P 0.008 

S1 0.022 

Si 0.01 

Sn 0.01 

 
1Determined by combustion-infrared absorbance. 
2Determined by inert gas fusion-thermal conductivity. 
Results in weight percent unless otherwise indicated. 
Method(s): ASTM E 415-08 and ASTM E 1019-08 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Description 
30" OD 0.375 inch wall 
thickness pipe 
 
Sample ID 
P3  

 
 
 
 
 
 
 
 
 
TEST REPORT 
 
IMR Report Number 201010412F 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are on the following page(s). 
 
 

 

 

 

R---------------  

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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CHEMISTRY 
 

Element Sample 

Al <0.01 

As 0.01 

C1 0.21 

Co 0.01 

Cr 0.05 

Cu 0.12 

Mn 0.32 

Mo 0.01 

N2 <0.01 

Ni 0.06 

P 0.012 

S1 0.026 

Si 0.01 

Sn 0.01 

W 0.01 

 
1Determined by combustion-infrared absorbance. 
2Determined by inert gas fusion-thermal conductivity. 
Results in weight percent unless otherwise indicated. 
Method(s): ASTM E 415-08 and ASTM E 1019-08 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Description 
30" OD 0.375 inch wall 
thickness pipe 
 
Sample ID 
P4  

 
 
 
 
 
 
 
 
 
TEST REPORT 
 
IMR Report Number 201010412G 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are on the following page(s). 
 
 

 

 

 

Reviewed by 

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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CHEMISTRY 
 

Element Sample 

Al 0.01 

As 0.01 

C1 0.18 

Co 0.01 

Cr 0.04 

Cu 0.42 

Mn 0.81 

Mo 0.01 

N2 0.01 

Ni 0.10 

P 0.073 

S1 0.026 

Si 0.19 

Sn 0.05 

Ti 0.01 

W 0.01 

 
1Determined by combustion-infrared absorbance. 
2Determined by inert gas fusion-thermal conductivity. 
Results in weight percent unless otherwise indicated. 
Method(s): ASTM E 415-08 and ASTM E 1019-08 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Description 
30" OD 0.375 inch wall 
thickness pipe 
 
Sample ID 
P5  

 
 
 
 
 
 
 
 
 
TEST REPORT 
 
IMR Report Number 201010412H 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are on the following page(s). 
 
 

 

 

 

Reviewed by 

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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CHEMISTRY 
 

Element Sample 

Al <0.01 

As 0.01 

C1 0.28 

Co <0.01 

Cr 0.04 

Cu 0.05 

Mn 0.62 

Mo 0.01 

N2 <0.01 

Ni 0.03 

P 0.017 

S1 0.036 

Si 0.03 

Sn 0.01 

 
1Determined by combustion-infrared absorbance. 
2Determined by inert gas fusion-thermal conductivity. 
Results in weight percent unless otherwise indicated. 
Method(s): ASTM E 415-08 and ASTM E 1019-08 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Description 
30" OD 0.375 inch wall 
thickness pipe 
 
Sample ID 
P6  

 
 
 
 
 
 
 
 
 
TEST REPORT 
 
IMR Report Number 201010412I 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are on the following page(s). 
 
 

 

 

 

-----------------  

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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CHEMISTRY 
 

Element Sample 

Al <0.01 

As 0.01 

C1 0.27 

Co 0.03 

Cr 0.01 

Cu 0.04 

Mn 0.95 

Mo <0.01 

N2 <0.01 

Ni 0.07 

P 0.016 

S1 0.035 

Si 0.05 

Sn <0.01 

 
1Determined by combustion-infrared absorbance. 
2Determined by inert gas fusion-thermal conductivity. 
Results in weight percent unless otherwise indicated. 
Method(s): ASTM E 415-08 and ASTM E 1019-08 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Description 
30" OD 0.375 inch wall 
thickness pipe 
 
Sample ID 
LN  

 
 
 
 
 
 
 
 
 
TEST REPORT 
 
IMR Report Number 201010412C 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are on the following page(s). 
 
 

 

 

 

Reviewed by 

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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CHEMISTRY 
 

Element Sample 

Al <0.01 

As 0.01 

C1 0.20 

Co 0.03 

Cr 0.03 

Cu 0.04 

Mn 1.02 

Mo 0.02 

N2 0.01 

Ni 0.13 

P 0.011 

S1 0.025 

Si 0.07 

Sn <0.01 

W 0.01 

 
1Determined by combustion-infrared absorbance. 
2Determined by inert gas fusion-thermal conductivity. 
Results in weight percent unless otherwise indicated. 
Method(s): ASTM E 415-08 and ASTM E 1019-08 
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December 15, 2010 
 
Don Kramer 
National Transportation 
Safety Board 
490 L'Enfant Plaza 
Washington, DC  20594 
 
 
PO Number 
Credit Card 
 
Date Received 
December 8, 2010 
 
Material 
Low Carbon Steel 
 
Sample ID 
Welding Rod  

TEST REPORT 
 
IMR Report Number 201010412A 
 
 
 
SUMMARY 
 
One sample was received for chemical analysis. 
 
The results are below. 
 
 
CHEMISTRY 
 

Element Sample 

Al <0.01 

C1 0.10 

Cr 0.02 

Cu 0.13 

Mn 0.49 

Mo 0.01 

Ni 0.03 

P <0.005 

S1 0.018 

Si 0.01 

Sn 0.06 
1Determined by combustion-infrared absorbance. 
Results in weight percent unless otherwise indicated. 
Method(s): CAP-017K (ICP-AES) and ASTM E 1019-08 

 

 

 

Reviewed by 

 
Andrew Waldron, Supervisor 
Chemistry Department 

Reviewed by 

 
Brian Wackowicz, Supervisor 
Chemistry Department 

 

All procedures were performed in accordance with the IMR Quality Manual, current revision, and related procedures; and the PWA-MCL Manual F-23 and related procedures.  The 
information contained in this test report represents only the material tested and may not be reproduced, except in full, without the written approval of IMR, Inc.  IMR, Inc. maintains a 
quality system in compliance with the ISO/IEC 17025 and is accredited by the American Association for Laboratory Accreditation (A2LA), certificates #1140.01 and #1140.02.  IMR Test Labs 
will perform all testing in good faith using the proper procedures, trained personnel, and equipment to accomplish the testing required.  IMR’s liability to the customer or any third party is 
limited at all times to the amount charged for the services provided.  All samples will be retained for a minimum of 6 months and may be destroyed thereafter unless otherwise specified by 
the customer.   The recording of false, fictitious, or fraudulent statements or entries on this document may be punished as a felony under federal statutes.   IMR Test Labs is a GEAE S-400 
approved lab (Supplier Code T3983). 
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