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Agenda

• Overview of the current Public, Media and 
Regulatory Environment

• MAOP/MOP Verification Best Practices
• AGA Survey Highlights
• Overview of PG&E Mitigation effort
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Public, Media and Regulatory Environment
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June 10, 1999 
Olympic Pipe Line Company pipeline rupture 

• 3 killed
• 8 injured
• $10 Million fine
• $75 Million settlement to 

parents of 2 boys
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August 19, 2000
El Paso Pipeline - Carlsbad, New Mexico

• 12 deaths
• $15.5 Million Fine
• The only amount disclosed was 

a $14 million settlement for one 
of the victims. 

• 12 x $14 million = $168 Million?
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Incidents 
Continue
Williams Pipeline
Appomattox, 
Virginia

September
14, 2008
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5 Injuries, two structures damaged
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July 26, 2010 – Enbridge Pipeline Rupture

Enbridge Energy Partners LLP (Enbridge) reported a 
30-inch pipeline ruptured on Monday, July 26, 2010, 
near Marshall, Michigan. 

The release, entered Talmadge Creek and flowed into 
the Kalamazoo River, a Lake Michigan tributary. Heavy 
rains caused the river to overtop existing dams and 
carried oil 30 miles downstream on the Kalamazoo 
River.
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The nation's most costly oil pipeline accident

• Enbridge paid the $3.7-million penalty 
levied against it for violations related to 
the spill. 

• The company has spent more than $765 
million cleaning up the spill.
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Exxon Yellowstone River Leak

• Montana, July 2011
• 1,500 barrels of oil into the Yellowstone River
• $135 million in cleanup costs
• March 26, 2013 - $1.7 Million fine proposed by PHMSA
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September 9, 2010
Pipeline Rupture – San Bruno, CA
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Long Seam
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NTSB Report

• Type of System: 30-inch natural gas transmission 
pipeline installed 1956

• MOP established by historical operating pressure 
• Fatalities/Injuries: 8 fatalities, (60 injuries)
• The resulting fire destroyed 37 homes and damaged 18. 
• Pressure: 386 psig at time of rupture. MOP of 375 psi
• Longitudinal fracture of pipe
• Unknown Pipe Specifications – did not conform with any 

generally accepted QC and welding standards
• Recommended elimination of use of Historical Operating 

Pressure to establish MOP and requirement of pressure test
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NTSB Report

• The ineffective enforcement posture of the California Public 
Utilities Commission permitted PG&E’s organizational failures 
to continue over many years. 

• The Pipeline and Hazardous Materials Safety Administration’s 
enforcement program and its monitoring of state oversight 
programs have been weak and have resulted in lack of 
effective Federal oversight and state oversight exercised by 
the California Public Utilities Commission.
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11 days after …..….. 
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13 days after ….. 
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Public Perception
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San Bruno Pipeline Rupture – Sept 2010

Dow Jones Newswires 10-29-2012

• Lawsuit Damages Estimated at $1 Billion

• Pipeline Mitigation - $2 Billion

• Regulatory Fines as great as $2.2 Billion
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MAOP/MOP  Verification
PHMSA Guidance

January 10, 2011 - PHMSA Advisory Bulletin (ADB-11-01) -
Establishing Maximum Operating Pressure Using Record 
Evidence
• Issued to operators of gas and hazardous liquid pipeline facilities
• “Diligently search, review and scrutinize documents and 

records”
• “These records shall be Traceable, Verifiable and Complete” 

and …“ensure company records accurately reflect the 
pipelines physical and operational characteristics”

• Pipeline operators are reminded of their responsibilities to 
identify pipeline integrity threats
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PHMSA Advisory Bulletin (ADB-12-06)

• Traceable records are those which can be clearly linked to 
original information about a pipeline segment or facility.   
Traceable records might include pipe mill records, purchase 
requisition, or as-built documentation indicating minimum 
pipe yield strength, seam type, wall thickness and diameter. 
Careful attention should be given to records transcribed from 
original documents as they may contain errors.  Information 
from a transcribed document, in many cases, should be 
verified with complementary or supporting documents.
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PHMSA Advisory Bulletin (ADB-12-06)

• Verifiable records are those in which information is 
confirmed by other complementary, but separate, 
documentation.

• July 31, 2012 letter from PHMSA : “…a single quality that is 
traceable and complete, as evidenced by appropriate 
markings, would be acceptable.”
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PHMSA Advisory Bulletin (ADB-12-06)

• Complete records are those in which the record is finalized 
as evidenced by a signature, date or other appropriate 
marking. A record that cannot be specifically linked to an 
individual pipe segment is not a complete record for that 
segment. Incomplete or partial records are not an adequate 
basis for establishing MOP. If records are unknown or 
unknowable, a more conservative approach is indicated.
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Start with a Specific Plan
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SCOPE?
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MAOP/MOP Project - SCOPE Options

Out of Service (but not abandoned) pipelines?
Conduct Review of record keeping practices for new 
construction?
Capture any other readily available “non-MAOP” 
data during review?

Pipe Manufacturer
Coating
Evidence of x-rays performed 
Hydrotest Failures
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Is Data Available to inform Integrity Management?
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Gas Transmission MAOP Criteria
• Design Criteria – Pipe
• Design Criteria – Standard Fittings (e.g. elbows, tees)
• Design Criteria – valves, flanges, fittings
• Pressure Test – constructed prior to November 1970
• Pressure Test – constructed after November 1970
• Historic Operating Pressure – 5 yrs. preceding July 1, 1970
• Maximum Safe Pressure
• Subpart K Uprates
• §192.611 provisions for change in class location and 

confirmation of MAOP
• State Specific Requirements??????

192.619 Requirements
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§195.406 MOP
No operator may operate a pipeline at a pressure that exceeds 
any of the following:
1) Internal Design Pressure as per §195.106
2) Design Pressure of any other component (valves, flanges, 

fittings)
3) 80% of Test Pressure per Subpart E
4) 80% of Factory or Prototype Test Pressure for individually 

installed component
5) 80% of highest documented 4 hour pressure if excluded 

under §195.302 (b)(1) and (b)(2)(i). 
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§195.302 (b)(1) and (b)(2)(i) Pressure Test Exclusions.

• interstate pipeline constructed prior to 1/8/71
• interstate offshore gathering line constructed prior to 8/1/77
• Intrastate pipeline constructed before 10/21/85
• Low-stress pipelines constructed before 8/11/94 that 

transports HVL
• Carbon dioxide pipeline constructed prior to 7/12/91

• Still must not exceed 80% of highest documented 4 
hour pressure demonstrated by recording charts or 
logs
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Illustration of Key Data required to support MAOP

• Current Class Location
• Current Pipeline MAOP
• Date of Operation
• Converted under 192.14?
• Pipe Grade
• Pipe Nominal Outside 

Diameter
• Pipe Wall Thickness
• Pipe Longitudinal Joint Type 
• Component Type (e.g. Valve, 

Flange, Elbow) 
• Component Grade
• Component wall thickness 

• Component nominal outside 
diameter 

• Component ASA/ASME/ANSI 
Rating 

• Component Max Working 
Pressure

• Road crossing or encroachment 
with no casing?

• Railroad crossing or 
encroachment with no casing?

• Supported by bridge?
• Compressor Station, Regulating 

Station, or Metering Station?
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• Minimum Actual Test Pressure
• Pressure Test Date
• Operator Name at 

Construction 
• Name of Operator's employee 

responsible for making 
pressure test

• Name of any Test Company 
used

• Test Medium Used 
• Test Duration 

• Recording Chart or Record of 
Pressure Readings?  

• Highest Elevation
• Lowest Elevation 
• Recorder Elevation 
• Leaks and Failures & 

Disposition noted
• Date that Historic Operating 

Pressure was recorded 
• Historic Operating Pressure 
• Uprate Test Date
• Uprate  Test Pressure

Illustration of Key Data required to support MAOP
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What Records are Applicable?
Where are they?
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Inventory of Target Data by Record Type

Record Category
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As-Built: Report X X X X

As-Built: Drawing X X X X X X X

Bill-of-Material X X X X X X

Mill Test Report X X X X

Illustrative example only
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Identification of Valid and “Verified” Record Sources?

1 Best Source – Consider Verified if confirmed by other complementary record.

2
Acceptable Source – Consider Verified if confirmed by other 
complementary record.  May be used as a complementary record.

3 May only be used as a complementary record.

4 May not be used

MOP Data Target
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Date of Construction 1 2 4 4

Pipe Grade 1 2 3 2 3 2 2

Pipe Nominal Diameter 1 2 3 2 3 3 2

Pipe Wall Thickness 1 2 3 2 3 2 2

Min Test Pressure (as 
constructed)

2 1

Illustrative 
example only
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Completeness?

Signature?

Date?

Ability to link 
to pipe 
segment?

How 
documented?
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Scanning Records

• ADB-12-06 requires traceable records linked to original info

• The benefit of scanning applicable records is to avoid future loss 
and establish easier traceability.

• Scanned Images should reside on a server that is backed up for 
data loss prevention and security.

• Establish protocols for moving, scanning and returning records; 
this is yet another opportunity to lose key records!

• Avoid confusion, only scan the targeted records you need.
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Scanning Records

• Establish metadata system to capture key aspects of every image 
(e.g. Pipeline #, Project Number, Document Type, Date, Unique 
ID #, etc.)

• Establish rules for color vs. black and white, two-sided originals, 
scan resolution, format type, continuity of stapled documents, 
etc.

• Index each image in a logical manner; consider linking data to the 
associated image in some manner.

• Consider following same protocol for new construction records.
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Data Capture

Considerations include:
• Loss Prevention
• Integration into other uses
• Ongoing access or one-time project?
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Example 1

Data from records identified that support 
pipeline features entered into MS Excel and 
MOP calculated.
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Does the Process ID pipeline segments with missing 
records?
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Example 2

Data Management  and 
MOP Calculation in MS 
Access.

Final Verified Data 
resides in GIS

Data from 
records entered 
into MS Access.
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Quality Control Considerations

• 100% QC until confidence in process is 
established

• Records not Meeting Protocols Go through 
Different Process
– Operating Experience, Subject Knowledge
– Engineers
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Application of Conservative Defaults?

Key Elements 
PHMSA Default

If Unknown 
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Pipe Nominal Outside Diameter Not specified 

Pipe Longitudinal Joint Factor

For §195.113 :
0.80 for pipe over 4 inches
0.60 for pipe 4 inches or less

Pipe Grade
Assume 24,000 psi as per §195.106 
and §192.107 

Illustrative example
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RECORD EVALUATION

Data Conflicts (same data element 
from different records)

Evaluate Against Records 
Acceptance Criteria 

Error on the conservative side
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• Handwritten, Spreadsheet, 
Database, linked to GIS??

• Detail Process Flow

• Validation & Verification of 
spreadsheets or software – Test 
Cases

MOP CALCULATION & VERIFICATION
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Start with a Specific Plan
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PHMSA Annual Report
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PHMSA Annual Report
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Start with a Specific Plan
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Actions to Maintain Safety
PG&E – California (5,800 miles of Transmission)

Work Description 2011 2012 2013 2014 Total

Strength Testing
Miles 236 185 204 158 783

Capital Expenditures ($ in millions) $       16.2 $       15.7 $       15.8 $       15.9 $       63.6 

Expenses ($ in millions) $    121.1 $       93.7 $       84.5 $       93.9 $    393.2 

Pipeline Replacement
Miles 0.3 39 64 82 186

Capital Expenditures ($ in millions) $       15.5 $    198.6 $    280.1 $    340.0 $    834.2 

Expenses ($ in millions) $         1.6 $         1.2 $         1.0 $         1.1 $         4.9 

Miles of ILI upgrades 78 156 234

Valves Automation ACV/RCV 29 46 90 63 228

Source:  PG&E PSEP Regulatory Filing

Pressure Testing or Replacing all Pipelines with no Documented Strength Test
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PG&E - 2 Ruptures in two years of testing

• 998 psig at rupture (95% SMYS) 
• Seam Failure - Hot Crack and 

Incomplete Seam weld 

• 550 psig at rupture (400 MAOP) 
• External damage 


