
 Catalog No.  L51830e 

 

 
 
 
 
 
 
 
 

 
Analysis of DOT Reportable Incidents for Gas Transmission 

and Gathering System Pipelines, 1985 Through 1997 
 

       PR-218-9801 
 
 
 
 

Prepared for the 
Line Pipe Research Supervisory Committee 

Pipeline Research Committee 
 

of 
Pipeline Research Council International, Inc. 

 
 
 
 
 

Prepared by the following Research Agency: 
 

Kiefner and Associates, Inc. 
 

Authors: 
J. F. Kiefner, R. E. Mesloh, and B. A. Kiefner 

 
 

Publication Date: 
         2001 



TABLE OF CONTENTS
Page

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

BASES OF THE ANALYSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Form 7100.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Causes of Incidents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Pipeline Attributes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Consequences of Incidents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Pipeline Infrastructure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

GENERAL TRENDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Number of Incidents by Cause . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Incidents by Year of Occurrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Fatalities and Injuries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Leaks, Ruptures, and Other Modes of Failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

INFORMATION ON GAS PIPELINE INFRASTRUCTURE IN THE U.S. . . . . . . . . . . . . . . . 16

TRENDS BASED ON ATTRIBUTES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Incidents by Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Incidents by Wall Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Incidents by Stress Level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Incidents by Year of Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Incidents Onshore Versus Incidents Offshore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

ANALYSIS OF INCIDENTS BY CAUSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Incidents Caused by Cold Weather (CW) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Incidents Caused by Defective Fabrication Welds (DFW) . . . . . . . . . . . . . . . . . . . . . . . 36
Incidents Caused by Defective Girth Welds (DGW) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
Incidents Caused by Defective Pipe (DP) and Defective Pipe Seams (DPS) . . . . . . . . . 38
Incidents Caused by External Corrosion (EC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Incidents Caused by Earth Movement (EM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Incidents Caused by Gasket or O-Ring Failure (GF) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Incidents Caused by Heavy Rains and Floods (HRF) . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
Incidents Caused by Internal Corrosion (IC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
Incidents Caused by Incorrect Operation (IO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Incidents Caused by Lightning (LIGHT) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Incidents Caused by Malfunction of Control 

or Relief Equipment (MCRE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58



TABLE OF CONTENTS (Continued)

Incidents Caused by Miscellaneous (MISC) Events . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
Incidents Caused by Previously Damaged Pipe (PDP) . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Incidents Caused by Stress Corrosion Cracking (SCC) . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Incidents Caused by Seals or Pump Packing Failures (SPPF) . . . . . . . . . . . . . . . . . . . . . 65
Incidents Caused by Third Party Damage (TP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Incidents Caused by Threads Stripped, Broken Pipe,

or Coupling Failure (TSBPC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Incidents Caused by Unknown (UNK) Events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Incidents Caused by Vandalism (V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Incidents Caused by Wrinkle Bend or Buckle (WBB) . . . . . . . . . . . . . . . . . . . . . . . . . . 74

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

APPENDIX A.  7100.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1

APPENDIX B.  Form 7100.2-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-1

APPENDIX C.  Mileage Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-1

APPENDIX D.  Diskette Containing DOT Reportable Incidents 1985 - 1997 . . . . . . . . . . . . D-1

List of Tables

Table 1.  Causes of Incidents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Table 2.  Reportable Incidents on Gas Transmission and Gathering Systems, 

1985 through 1997 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Table 3.  Pipe-Related Vs. Non-Pipe-Related Incidents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Table 4.  Year of Occurrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Table 5.  Consequences of Incidents by Cause . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Table 6.  Summary of Pipeline Mileage by Type of System, by Location, by Corrosion 

Protection Status and by Diameter Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Table 7.  Incidents by Diameter for Pipe-Related Incidents . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Table 8.  Pipe-Related Incidents, Onshore, Transmission by Diameter (288,388 miles) . . . . 23
Table 9.  Pipe-Related Incident Rates by Diameter Groupings

(Onshore-Transmission Lines) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Table 10.  Incidents by Wall thickness for Pipe-Related Incidents . . . . . . . . . . . . . . . . . . . . . . 26
Table 11.  Incidents by Stress Level for Pipe-Related Incidents . . . . . . . . . . . . . . . . . . . . . . . . 28
Table 12.  Numbers of Onshore Pipe-Related Incidents Categorized by Stress Level

and by Mode of Failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Table 13.  Incidents by Decade Installed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Table 14.  Reportable Incidents on Gas transmission and gathering Systems, 

1985 through 1997 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Table 15.  Comparisons of Incident Rates for Offshore and Onshore Lines

(Pipe-Related and Non-Pipe Related) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35



TABLE OF CONTENTS (Continued)

Table 16.  Part of System Involved in Incidents Caused by Cold Weather . . . . . . . . . . . . . . . . 36
Table 17.  Component Involved in DFW and DGW Incidents . . . . . . . . . . . . . . . . . . . . . . . . . 37
Table 18a.  Incidents from Defective Pipe (DP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Table 18b.  Incidents from Defective Pipe Seams (DPS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Table 19.  Defective Pipe and Defective Pipe Seam Incidents by Year Installed . . . . . . . . . . . 43
Table 20.  Defective Pipe and Defective Seam Incidents by Stress Level . . . . . . . . . . . . . . . . . 44
Table 21.  External Corrosion Incidents by Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Table 22.  External Corrosion by Year Installed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Table 23.  Circumstances Listed as Contributing to External Corrosion Incidents . . . . . . . . . . 47
Table 24.  External Corrosion Incidents by Wall Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Table 25.  Earth Movement Incidents by Category . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Table 26.  Gasket or O-Ring Failure Incidents by Category . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
Table 27.  Internal Corrosion Incidents by Year Installed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Table 28.  Internal Corrosion Incidents by Wall Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
Table 29.  Incorrect Operation Incidents by Category . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Table 30.  Common Types of Incidents by Malfunction of Control or Relief Equipment . . . . 58
Table 31.  Miscellaneous Incidents Not Easily Fitting One of the Main Cause Categories . . . 59
Table 32.  Time Lags Between Damage Event and Rupture Event for

Incidents Caused by Ruptures of Previously Damaged Pipe . . . . . . . . . . . . . . . . . . 60
Table 33.  Previously Damaged Pipe Incidents by Year Installed . . . . . . . . . . . . . . . . . . . . . . . 61
Table 34.  Previously Damaged Pipe Incidents by Stress Level . . . . . . . . . . . . . . . . . . . . . . . . 62
Table 35.  Previously Damaged Pipe Incidents by Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Table 36.  Previously Damaged Pipe Incidents by Wall Thickness . . . . . . . . . . . . . . . . . . . . . . 64
Table 37.  Types of Equipment Associated with Third Party Incidents . . . . . . . . . . . . . . . . . . 66
Table 38.  Third Party Incidents by Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Table 39.  Third Party Incidents by Wall Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Table 40.  Third Party Incidents by Stress Level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Table 41.  Third Party Incidents by Year Installed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Table 42.  Third Party Incidents by State for States Having 10 or More TP Incidents . . . . . . . 71
Table 43.  Components Associated with TSBPC Failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Table 44.  Unknown Incidents that Could Have Been More Accurately Classified . . . . . . . . . 74
Table 45.  Types of Vandalism Incidents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Table 46.  Wrinkle Bend or Buckle Incidents by Diameter and Wall Thickness . . . . . . . . . . . 75

List of Figures

Figure 1a.  Distribution of Incidents by Cause (1084 Incidents) . . . . . . . . . . . . . . . . . . . . . . . . . 8
Figure 1b.  Distribution of Offshore Incidents by Cause (186 incidents) . . . . . . . . . . . . . . . . . . . 8
Figure 1c.  Distribution of Onshore Incidents by Cause (898 incidents) . . . . . . . . . . . . . . . . . . . 8
Figure 2a.  Distribution of Incidents by cause for Pipe-Related Incidents (803 incidents) . . . . . 9
Figure 2b.  Distribution on Onshore Incidents by Cause for Pipe-Related 

Incidents (648 incidents) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Figure 2c. Distribution of Offshore Incidents by Cause for Pipe-Related  



TABLE OF CONTENTS (Continued)

Incidents (155 incidents) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Figure 3a.  Distribution of Total Incidents by Cause for Non-Pipe-Related 

Incidents (281 incidents) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Figure 3b.  Distribution of Onshore Incidents by Cause for Non-Pipe-Related 

Incidents (250 incidents) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Figure 3c.  Distribution of Offshore Incidents by Cause for Non-Pipe-Related 

Incidents (31 incidents) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Figure 4a.  Incidents by Year of Occurrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Figure 4b.  Incidents by Year of Occurrence Based on a Three-Year Running Average . . . . . . 13
Figure 5a.  Fatalities by Year of Occurrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Figure 5b.  Injuries by Year of Occurrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Figure 6.  Pipe-Related Incidents by Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Figure 7.  Pipe-Related Incidents by Wall Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Figure 8.  Pipe-Related Incidents by Stress Level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Figure 9.  All Incidents by Year Installed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Figure 10.  External Corrosion Incident Trends Based on a Three-Year Running Average . . . . 48
Figure 11.  Incorrect Operation Incident Trends Based on a Three-Year Running Average . . . 57
Figure 12.  Third Party Damage Incident Trends Based on a 3-Year Running Average . . . . . . 72


