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PACIFIC GAS AND ELECTRIC COMPANY
San Bruno Gas Transmission Line Incident
Data Response

PG&E Data Request No.: | NTSB_003-001-S8

PG&E File Name: San Bruno GT Line Incident DR_NTSB_003-001-S8

Request Date: September 11, 2010 Requesting Party: |NTSB

Date Sent: February 14, 2011 Requestor: NTSB (Rick Downs)
QUESTION 1

Information supporting compliance with CFR 192 in the following sections of code:
h. 192-905 - How does an operator identify a high consequence area (HCA)?

i. 192.907 - What must an operator do to implement subpart (O)?

ANSWER 1 — SUPPLEMENT 8

h.andi. - Please see attached Integrity and Risk Management Programs
(RMP-01 through RMP-06 and RMP-08 through RMP-13). These
RMPs were produced without redactions and clean copies were
provided on January 28, 2011.

PG&E agrees to waive privilege with respect to the requested
documents and additional copies are attached.

SAN BRUNO_DR_NTSB_003-001-S8
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PACIFIC GAS AND ELECTRIC COMPANY
GAS TRANSMISSION AND DISTRIBUTION
GAS ENGINEERING
GAS INTEGRITY MANAGEMENT AND TECHNICAL SUPPORT

Risk Management Procedure

Procedure No. RMP-06

Gas Transmission Integrity Management Program
for PG&E and Standard Pacific Pipeline)nc.

Prepared by Approved by Approved by Approved by
Rev. No.| Date Description Integrity Manager, System Integrity Director, Vice President — Gas
Management GSM&TS  |[Transmission and Distribution,
Program Manager President/CEOQ,
Standard Pacific Pipelines, Inc.
o] 12/9/04 |initial Issue CMW4 ADE1 FT1 RTHe
1 10/14/05 |See Change Forms for DJC9 cMW4 FT1 RTHc
detailed desctiptions
2 1/25/07 |See Change Forms for WJM8 CMwWa 1 RTHc
detailed descriptions
Prepared by Approved by Approved by |Approved by
Rev.No.{ Date [Description Integrity Director System Integ. & Gas Matters {Director, Gas |[Vice President — Gas
Management Engineering |Transmission and Distribution,
Program Manager President/CEQ,
Standard Pacific Pipelines. Inc.
3 12/30/08 [See Change Forms for WIMS RPF2 GECj RTHe
detailed descriptions
Prepared by Approved by Approved by  |Approved by  |Approved by
Rev.No.| Date |Description Integrity Manager, Integrity | Director Integrity {Senior. Vice President - Gas
Management Management Management and |Director, Gas {Transmission and Distribution,
Program Manager Technical Support |[Engineering  |President/CEO,
Standard Pacific Pipelines, Inc.
4 1/26/110 {See Change Forms for WJM8 SEBE RPF2 GECj RTHe
detailed descriptions
. Prepared by Approved by Approved by
Rev,No| Date |Description Risk Integrity Manager,
Management Management Integrity
Engineer Program Manager | Management
5 See Change Forms for
detailed descriptions
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This procedure represents the Gas Transmission Integrity Management Program ([MP) documentatlon for Pacific Gas
and Electric Co and Stanpac Inc, herein referred to as “Company.” This procedure has been designed to provide the
best methods and implementation to ensure the safety of gas transmission pipelines located where a leak or rupture
could do the most harm. This procedure is the controlling document for the Gas Transmission Integrity Management
Program (IMP). Unless otherwise noted herein, where there are conflicts between this procedure and other procedures
or instructions for this program, this procedure shall take precedence.

Corporate Philosophy’

“To deliver services at the lowest possible cost without compromising safety or environmental compliance”

Integrity Managemeni Program Ownership

The Integrity Management (M) Program (RMP-6) shall be the responsibility of the Manager of Integrity Management
and Technical Support. Minor changes to the program can be implemented upon the authorization of the Manager by a
signed exception report or a revision to this procedure. However, a new version of the program shall be issued as
necessary and approved by the Manager of Integrity Management, the Director of Integrity Management and Technical
Support, the Senior Director of Gas Engineering, and the Vice-President of Gas Transmission and Distribution and the
President/CEO of Standard Pacific Gas Line Inc. This process will ensure continued awareness and commitment to the
Integrity Management Program. The signing authority for other Risk Management Procedures (RMP’s) shall be noted
in those documents but are normally approved by the Manager of Integrity Management. Risk Management
Instructions (RMI’s) are meant to supplement procedures and to provide more detailed guidance on one method of
meeting procedural requirements. RMI’s are normally approved by the Integrity Management Program Manager.
Exceptions are those RMI’s intended for widespread company use. Those RMI's shall be approved by the Manager of
Integrity Management. RMLI’s are not meant to document the only acceptable method of meeting procedural
requirements nor do they supersede procedural requirements.

Covered Facilities |
This Transrmssxon IM Program is applicable to all gas transmission lines operated by the Company. It does NOT apply
to those facilities that are used for gas gathering or gas distribution.

All of company pipelines operating over 60 psig are steel, however not all of them meet 49 CFR Sect 192.3’s
definition of a transmission line. The Company’s interpretation of this definition was used to review all pipelines
operanno over 60 psig and determine which pipelines are covered by the rule. This delineation was noted in GIS
by using the Transmission Defmmon {TRANSDEEF) field in the Transmission Main layer. For details of
Transmission Definition refer to Appendix A.

Organizaﬁon of IM Prégram

This program documentation is divided into elements applicable to each of the requirements as stated in Section
192911 of the Subpart O-Pipeline Integrity Management. Each element is supported by documentation of the general
process(es) used by the Company to comply with the requirements of that element. Procedures that give specifics of
how each step of the process is conducted are provided, either as appendices or via a reference or link given to access
documentation that is separate from this plan.

This IM Program is meant t$ provide a framework for the Company’s program for integrity management, but does not
repeat every element of the program that is already in place or is described by procedures with existing, readily
available documentation. Where the Company has previously established and documented procedures for any part of

Page 9

Proprietary Informatio;i



nicm
Highlight

nicm
Highlight

nicm
Highlight

nicm
Highlight


Integrity Management Program ~  Revision 5 [05/13/10]
e |
& : |

Pacific Gas and Eiectric Standard PaciEﬁC Pipelines Inc

the element, this is stated and the location of that documentation is noted. A listing of these documents as referenced
throughout this IMP is presented in cach Section as applicable.

Correlation with Other Company Programs

This document shows how new programs are integrated with established Company progrmm to address the Integrity
Management Program. Among these Company programs are: ,

Gas Transmission Risk Management Program

Public Safety Information Program (PSIP) ,
First Responder Training ;
Gas Transmission Facility Geographic Information System (GIS)

Enterprise Risk Management (ERM)

Use of industry References

Several industry regulations and standards are referenced continually throughout this document. The table below lists
these references and the acronym or shortened notation used to designate that reference.

i

Complete Reference Listed as: Notes: |

CFR Part 192 Subpart O Sections Section or Appendix number e.g. Where only a scction jor appendix

192.901 through Appendix E 192.903 (1) or 192 Appendix E number is given, it shall be
presumed that this references

_ Subpart O |

ASME/ANSI B31.85-2004 B31.8S Particular sections follow the
general designation i.e. B31.8S 4.4

NACE RP 0502-2002 NACE RP 0502 Parti¢ular sections foElow the
oeneml designation 1. &. RP-0502 5.5

]

Training and Qualification Requirements

The provisions of this procedure shall be applied under the direction of competent persons who, by rcason of knowledge
of the integrity management program in the pipeline industry are qualified to review Risk and Threat Amalysxs o
transmission piping systems. The specific qualifications are described below. : !

Manager of Intezrity Management; Shall be a degreed engineer and have gas transmiission pipeline ebcpenence to
provide oversight to personnel conducting Integrity Management Program process. Training: 1. Rewew RMP-06 and
BAP during annrova] process; NACE CP1 and RSTRENG training are desired. | i

[ |
Integrity Management Program Manager (IMPM): The Superwsmu Engineer of Rlsk Manaoement‘ shall be the
IMPM. The IMPM shall be a licensed a..d degreed engineer with a2 minimum of 5 years of experience (or equivalent)
performing integrity manaaement in the pipeline mdustxy The IMPM shall document who the Sr. Risk Management
Engineer, Risk Management Engineer , and Gas Transmission Pipeline Public Awareness Program Manaoer are.
Training: 1.Review of RMP-06 each calendar year, NACE CP1 & 2 and RSTRENG trammg are desired.
Sr. Risk Management Engineer (SRME): The SRME shall be a degreed engineer wi ul experience performing
integrity management in the pipeline industry.
Training: 1. Review of RMP- 06 each calendar year, NACE CP1 & 2 and RSTRENG trammg are aesu‘cd.
Risk Management Engineer (RME): The RME shall be a degreed engineer with expenence perkormm g integrity
management in the pipeline industry.
Training: 1. Review of RMP- 06 each calendar year, NACE CP1 and RTSTRENG traxmno are desired.
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Qualifications and Traininé Requirements of other Groups supporting the Risk Management Program:

Gas Transmission Public A:warenms Program Manager (PPAPM): The PPAPM shall have experience with
PG&E’s third party public communications and awareness training, and land owner notification program.
Training: 1. Review RMP-06, Sec. 9 as there are revisions.

Corrosion Engineer (CE): The Corrosion Engineer is the Senior Advising Corrosion Engineer and shall be a degreed
engineer with experience with corrosion control in the pipeline industry.

Training: 1.Review of RMP-06 as there are revisions, 2. RSTRENG Training Course, 3. PG&E Gas Transmission
Corrosion Control Training Course, NACE CP-1, NACE CP2 and NACE CP3 are desired.

GJS Team Lead: Shall be the program lead for the GIS program.
Training: RMP-06, Sec. 2 as there are revisions.

Pipeline Engineers: Shall bea degreed engineer with transmission pipeline experience.
Training: RMP-06, Sec. 2 as there are revisions. '

Estimating and Mapping Sixpervisor: Shall understand the ESC mapper’s process for updating as built drawings into
the GIS program.
Training: RMP-06, Sec. 12 as there are revisions.

Mappers; Shall be an ESC mapper with GIS program experience
Training: RMP-06, Sec. 2 as there are revisions.

Director of Integrity Management and Technical Support:
Training: Review of RMP-06 during approval process.

Senior Director of Gas Engﬁneeﬁng: Shall have authorization to approve BAP.
Training: Review of RMP-06 during approval process.

In-Line Inspection /Direct Assessment Program Manager: Qualifications listed in RMP-09 and RMP-11
Training: RMP-06, Sec. 5, 10, 12, 14 as there are revisions.

Compliance Engineer: Shall have experience with Internal Audits.
Training: RMP-06, Sec. 10 as there are revisions.

SAFETY HEALTH AND CLAIMS DEPARTMENT
Corporate Public Safety Program Manager: Shall have experience in the company’s safety program and

knowledgeable with the public safety information program.
Training: RMP-06, Sec.9
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Potential threats to an HCA must be identified and then evaluated through a
comprehensive risk analysis process. This section provides information on coliecting the
data that is needed to perform effective assessments.

There are a minimum of 21 causes of gas pipeline incidents identified by the integrity
management regulations and B31.8S, these are placed into nine categories, plus the
category of “unknown”.

Time- 1 | External Corrosion 1 | External Corrosion
Dependent 2 | Internal Corrosion 2 | Internal Corrosion
3 | Stress Corrosion 3 | Stress Corrosion Cracking
Cracking
Stable 4 | Manufacturing Related | 4 | Defective pipe seam
Defects
5 | Defective pipe
5 | Welding/Fabrication 6 | Defective pipe girth weld
Related
7 | Defective fabrication
weld
8 | Wrinkle bend or buckle
6 | Equipment 9 | Stripped threads/broken
pipe/coupling failure
10 | Gasket O-ring failure
11 | Control/Relief equipment
malfunction
12 | Seal/pump packing failure
13 | Miscellaneous
Time- 7 | Third Party/Mechanical | 14 | Damage inflicted by first,
Independent Damage second, or third parties
(instantaneous/immediate
(includes failure)
Human Error} 15 | Previously damaged pipe
(delayed failure mode)
16 | Vandalism
8 | Incorrect Operations 17 | Incorrect operational
procedure
9 | Weather Related and 18 | Cold weather
Qutside Force 19 | Lightning
20 | Heavy rains or floods
21 | Earth Movements
Unknown Unknown 22 | Unknown

Page 17

Proprietary Information


nicm
Highlight


Integrity Management Program

&

Pacific Gas and Electric

Revision 5 : [05/13/10]

standard Pacific Pipelines Inc

Threat Identification and Risk Analysis Process Flowchart
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Comprehensive pipeline and facility knowledge are essential to understanding the risk
drivers that can affect an HCA. No one source of information is sufficient to make a
reasonable assessment of risk; therefore, this information is gathered from numerous
sources and has been integrated into the Company’s GIS system.
Typical Data Elements

. The typical data elements used in threat identification (Excluding the Equ.pinent ThrM*
. which is covered by a separate procedure) are showa in Appendu B of this p"ccedl..\.,

are documented, per HCA, in the Baseline Assessment Plan, and in the HCA
Calculation and Threat Analysis.

i
i
i

. The process used for risk analysis can be found in Procedure RMP-01 (R.iski!Ma.nagement)

and supporting procedures RMP-02 (External Corrosion Threat Algorithm), RMP-03
(Third Party Threat Algorithm), RMP-04 (Ground Movement Threat Algorithm), and

 RMP-05 (Design/Materials Threat Algorithm). The data used for the risk assessment for

each HCA is contained in the Risk Calculations for a given year (documented in the Risk
and Threat spreadsheet(s)) and is summarized in Baselme Assessment Pla_n (see section

. 4.3).
* Data Sources

Data used in threat identification shall be collected from both internal mumés and external

T osources. i

e Internal Sources include design, inspection and construction documentatlon and
current operational and maintenance records.

¢ External Sources include the INGAA/AGA Vintage Pipeline report, USGS and OPS

Table 2 of B31.88 lists many of these sources. Additional sources, both mte:.rna] and
external, are also referenced in both the integrity management regulation and B31.88. The
B31.8S sources utilized by the Company and the additional Company -sp\.cuxc sources,

are presented in the following table: |

|
1
|
|
i

i
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Typical Data Sources
B31.8S Table 2 Additional
Internal Existing Management

Information System (MIS)
databases

Pipeline alignment Geographical Information

drawings System (GIS) databases
Results of prior risk or
threat assessments

Pipeline aerial Subject Matter Experts

photography (SMEs)

Facility drawings/maps | Root cause analyses of
prior failures

As-built drawings Inspection, examination
and evaluation data from
integrity management
implementation
Operating History
Current Mitigation
activities
Process and Procedure
Reviews

Operator Maintenance Records

standards/specifications

Industry Patrol Reports

standards/specifications

Inspection records GIS Aforms
GIS H forms

Test reports/records GIS Pipeline data

Incident reports Gas Transmission Incident
Reports

Manufacturer

equipment data
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Typical Data Sources
B31.8S Table 2 Additional

External Jurisdictional agency
reports and databases
including:
Ground Acceleration
Fault Crossings
Slope Stability
Liquefaction Potential
Hydrology
Levee Crossings E
Soil Resistivity

First Responder Input Marked up pipeline maps
showing HCA’s

Pipeline Association for
Public Awareness
(PAPA) response to
PG&E outreach

Il pata Elements Selected for Initial Analysis

"
fik
i

For the risk analysis process, the Company has chosen pipeline attributes based upon
available, verifiable information or information that can be obtained in a txmely manner.
:%"55% The data elements used in the initial analysis are identified in Procedure Rl\ -01 (Risk
#l Management) and supporting procedures RMP-02 (External Corrosion Thrdat Algorithm),
RMP-03 (Third Party Threat Algorithm), RMP-04 (Ground Movement Threat Algorithm),
- and RMP-035 (Design/Materials Threat Algorithm). Documentation of eachidata element
used in the HCA Risk Calculation and the manner in which it was incorporated into the
aloont..ms shall be developed, signed by the Risk Management Engineer, approved by the
: Manager of Integrity Management, and retained in the Risk Management Files. Metadata
: for the source of each input type shall also be developed and retained in Risk Management
¢ Files for each annual HCA Risk Calculation.

| - Data for Future Analyses

Data integration for integrity management is an ongoing process. Afier the initial risk
analysis and threat identification is made re-ana1y51s will be made on an annuai basis.
New or revised information regarding new pipe segments, pipe properties, plpe location,
inspection information, and assessment information shall be incorporated into GIS on an
on-going basis. This information will be integrated annually into the HCA Risk
Calculation. New or revised information regarding environmental condltlons surrounding
the pipe such as ground acceleration, land base mformatlon faults, slope stabxhty,
liquefaction, parcel data, high consequence structures etc. shall be updated as it becomes
available, but at 2 minimum reviewed at intervals specified in Procedure RMP 01.

~

The quality and consistency of the data must be verified once information 19.‘ collected. The
- following issues shall be considered as data is reviewed for impact on the analysis results.
Data resolution and units: consistency in units must be maintained
. ¢ Coramon Reference System: allows data elements from various sources to be
i combined and accurately associated with common pipeline locations
- : When possible, utilize all actual data for an HCA

o e Age of data: this is especially important to time-dependent threats

25.R
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; Insufficient Data or Poor Quality Data

+ This Program avoids the use of data assumptions to identify applicable threats. Missing
data elements are evaluated to determine the significance of their impact to the threat
analysis and any necessary default values are conservatively applied. The data for each
HCA is documented in GIS, the BAP, the LTIMP, the Risk and Threat Spreadsheet or
project files.

: The data elements that have been gathered from the various sources shall be integrated

; into GIS and a theme shall be created for use in calculating the overall risk of each HCA.
! Documentation of the manner in which the information was queried from GIS for linking
! to the appropriate HCA shall be developed and retained in Risk Management Files for

. each annual HCA Risk Calculation. Appendix B details the data elements used for each
HCA’s risk and threat analysis.

i The Company currently uses the following methods for data integration:

¢  Pipe properties (size, specification, location, inspection data, and assessment
data) are updated on an ongoing basis by the Mapping Department and are stored
in GIS.

e Environment Data (ground movement attributes, proximity of identified sites,
proximity of land features, etc) shall be stored in GIS and shall be updated by the

o Integrity Management Program Manager as new information becomes available.

o At a minimum it is reviewed per the requirements of Procedure RMP-01.

s Data used to perform risk calculations (a result of GIS queries of applicable
- themes) shall be retained with the HCA Risk Calculations. This is currently in
o the, the Risk and Threat Spreadsheet.

A ¥1' The Company’s Management of Change process ensures that all changes to the pipeline
il e “t . are fully documented and tracked. This is accomplished by updating GIS on an on-going
of Change S " basis with new pipeline segments, incorporating relevant changes to existing pipeline

. information, updating environmental conditions surrounding the pipe at intervals specified
", in RMP-01, and recalculating risk and threat analysis annually to incorporate the changes.
21 See Section 12 Management of Change for a description of this process.

"2.97'Procedurés’. This subsection contains a list of the procedures, instructions and/or other documentation
"and lnSfocﬁOhs used to comply with this element of the integrity management regulations

Title Description Update Location
Schedule
RMP-01 — Risk Management Provides requirements for the Risk Reviewed each RM File-7.1
Management process, update calendar year
requirements for data not updated on an | and updated as
on-going basis by the Mapping necessary.
Department, and data elements used for
determining the Consequence of
Failure (COF).
RMP-02 External Corrosion Threat | Provides requirements for determining | Reviewed each RM File7.2
Algorithm the Likelihood of Failure due to calendar year
External Corrosion (LEC) algorithm and updated as
and the data elements that are used for | necessary.
making the determination.
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Specific responsibilities for ensuring compliance with the element covered by this Section

;Respons|b|]|ty are as follows:
Title Reports to: Responsibilities
Manager of Integrity Management Director of Integrity | Responsible for Integrity Management Program.
Management and Reviews and approves all Integrity Management
Technical Support and Risk Management Procedures
Integrity Management Program Manager | Manager of Integrity | Responsible for Risk Management Program
Management (RMP-01, RMP-02, RMP-03, RMP-04, and
RMP-05), GIS data quality and data integration,
Metadata on data sources, threat identification,
assessment selection (this procedure), obtaining
and updating GIS to reflect HCA’s from outside
commercial and jurisdictional databases.
Responsible for reviewing and approving Risk
Management Procedures, and Integrity
Management Program Procedure, Reviews and
approves Risk Management Instructions.
Mapping & Records Supervisor Design and Responsible for maintaining accurate and current
Estimating pipeline information in GIS.
Supervising
Engineer
Mappers Mapping & Records | Responsible for maintaining GIS as a current
Supervisor record of its pipeline facilities. Maintenance is
performed by utilizing records from various
sources including; Construction “As-Builts”,
Inspection and Leak reports, “New Construction
along Pipeline” reports, and continually aligning
facilities to GPS reads taken by field personnel
GIS Team Lead Supervisor of Risk | GIS Program Development and Maintenance
Analysis
Public Awareness Program Manager Supervisor of Gas Have GIS updated to reflect HCA’s identified by
System Integrity Public Safety Officials, Third Party Dig-In
concemns identified by the districts, and Public
Education Efforts to reduce the likelihood of
Third Party damage.
Pipeline Engineers Manager, Pipeline Submit notification of landslide or erosion
Engineering concerns.
2 1 2 Cale“n gar ' ~ The following outlines dates that address compliance requirements for this element.
Action Jtem Reviews & Updates
Threat identification Once each Calendar Year

Proprietary Information
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3. Threat Identification: Risk Assessment

A= Potential threats to an HCA must be identified and then evaluated through a
f comprehensive risk analysis process. This Section covers the process by which HCAs are
"5{‘:: : examined for each threat to best determine the driving risk factors.

ma,. «. .'fi There are a minimum of 21 causes of gas pipeline incidents identified by integrity
roun " management regulations and B31.8S, which are placed into ninc catcgories plus the
& category of “unknown.” See Section 2 Threat Identification: Data Integration for a
" description of these threats and the data elements selected to perform the mmal risk
¢ analysis and threat identification. i

Since more than one threat can occur on a section of pipe, each HCA must be examined to
v ascertain which of these threats possibly present an element of risk. g

ii Risk assessment is performed per RMP-01. The RMP-01 methodology iooks at 2l threats
34 for which meaningful data is available. Including threats where meaningful data is not

% available will mask the significance of those threats which can be more prec;sply defined.
; As better data becomes available for threats not currently included in RMP-01, that
i procedure wili be updated to include them. This risk assessment provides a method to
. prioritize HCAs for the baseline assessment schedule as well as providing the information
.+ | needed for effective preventive and mitigative actions. Assessment also heIp° stermine
- modified inspection intervals for continued re-assessments and whether or not alternative
" . inspection methods are needed. i

Risk assessment provides a rational and consistent method to make determmatlons about
he integrity of a pipeline segment and allows more effective use of resources in both

N 1dcnt1fymo and mmgatmc threats. Effective data integration combined with assessment

identifies the scenarios more likely to occur and prevents focusing on mlprobable

catasirophic events. f
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. Risk can be described as the product of “likelihood” and “consequence”. Risk Analysis is

performed per procedure RMP-01 for all transmission pipelines. The method described in
 the procedure is a relative risk ranking approach with Subject Matter Experts providing
input and direction as to the algorithms used to perform the computations.

Computations

- Steering Committees have been established and meet each calendar year to review the

. algorithms and consider changes to improve the accuracy of the algorithm results. The
* membership and minutes from the meetings are documented in the Risk Mgmt Library,
File 4.0. The established Steering Committees include;

e Consequence Steering Committee with oversight of RMP-01 (Risk

Management),

e External Corrosion Steering Committee with oversight of RMP-02 (External
Corrosion Threat Algorithm),

o  Third Party Steering Committee with oversight of RMP-03 (Third Party Threat
Algorithm),

e Ground Movement Steering Committee with oversight of RMP-04 {Ground
Movement Threat Algorithm), and

e Design/Materials Steering Committee with oversight of RMP-05
(Design/Materials Threat Algorithm)

" Threat Analysis shall be performed for all covered pipeline segments integrating

* information from Risk Analysis for both covered and non-covered pipeline segments as
follows

External Corrosion: The External Corrosion Threat was assumed to exist on all gas
transmission pipelines. Information integrated into the risk calculations required to

" comply with RMP-02 and used to weight the relative significance of the threat include:
' e Past Corrosion Surveys,

Visual Inspection of Coating,

Presence of Casings,

Past ILI,

EC Leak Experience,

Coating Type,

AC/DC Interference,

Coating Age,

MOP vs. Pipe Strength,

Visual Inspections of Pipe,

Pressure Testing, and

Past ECDA (External Corrosion Direct Assessment). Also included, to meet
these requirements, is pipe Outside Diameter, Wall Thickness, MOP.

e Soil Resistivity '

[

. Inspection data and leak experience on adjacent pipeline segments, whether HCA or not,
shall be considered in the quantification of Likelihood Of Failure (LOF) due to external
corrosion per the requirements of RMP-02.
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T Internal Corrosion: Internal Corrosion threat is known to exist if an internal corrosion
el © . leak has occurred in the vicinity of the HCA or if in the threat exists in the jidgment of the
S S - Senior Corrosion Engincer. The Senior Corrosion Engineer shall perform thxs system-
-+ wide analysis and specify where the threat is known to exist

.. Intemnal corrosion is a possible threat for the remaining pipeline so additional data
. integration will occur during the pre-assessment and direct examination phases of ECDA,

" in order to determine if the threat exists. The additional datz integration includes:

¢ During pre-assessment, historical records, operating history and the experiencs of
field personnel will be researched. If pre-assessment reveals the potential for
internal corrosion, ICDA will be performed to assess the HCAs affected.

»  During direct examinations, ultrasonic wall thickness reads will be taken at the
bottom of the pipe, if internal corrosion is discovered ICDA will be performed to
assess the affected HCAs.

. Stress Corrosion Cracking: The Stress Corrosion Cracking (SCC) Threat shall be
- assumed to exist if SCC has been expericnced (determined by a leak, Pressure Test
Failure, or inspection) on any pipeline segment with similar pipe properties ¢ and operating
- conditions or if all of the following conditions are present:
¢  Operating stress > 60% SMYS
» Distance from (downstream) of a compressor station < 20 miles
»  Coating system other than fusion bonded epoxy (FBE)
_ Manufacturing Threat: The Manufacturing Threat shall be assumed to exist if the HCA
meets one of the two following criteria.
' 3. Ifthe pipe segment is a) Cast [ron, b) installed before 1970, c) joined with
acetylene welds, d) joined with mechanical couplings, or
5. Ifthe pipe scgment has a Joint Efficiency Factor of less than 1.0 oris
manufactured with Low Frequeacy ERW or Flash Welded Pipe (assumed to be
pipe installed with ERW, Flash Weld, or Unknown Seam prier to 1970).
Construction Threat: Due to the concern for potentially non-ductile girth welds, it shall
. be assumed that the Construction Threat exists for ail HCAs instalied prior to 1947. In
* addition, pipelines with wrinkle bends shall be assumed that the Consirucuon Threat
exists.
Equipment Threat: This threat could result from a failure of equipment at'any point in
the system and is assumed to exist for all HCAs. It is addressed through the Company’s
maintenance and operations procedures.
. Third Party Threat: The Third Party Threat shall be assumed to exist for all HCAs.
Information intcgrated into the risk calculations documented in RMP-03 and used to
: ‘weight the relative significance of the threat include:
s  Feedback regarding pipelines particularly vulnerable to dig-ins
Class Location
Damage Prevention Measures (Standby/Aerial Patrol/None)
Ground Cover (from inspection reports and GIS)
Pipe Diameter
Wall Thickness
Line Marking
MOP vs. Pipe Strength
Third Party Leak History
o  Public Education efforts in the area.
It should be noted that, inspection data and leak experience on adjacent segments, HCA or
not, shall be considered in the quantification of Likelihood Of Failure (LOF) due to a third
party.
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This subsection contains a list of the procedures, instructions, and/or other documentation
. used to comply with this element of the integrity management regulations. |

{
H

Title Description Update Location
Schedule :
RMP-01 — Risk Management Provides requirements for the Risk Reviewed each | RM File-7.1
Management process, update calendar year |
requirements for data not updated on an | and updated as i
on-going basis by the Mapping necessary. i
Department, and data elements used for i
determining the Consequence of f
Failure (COF). i
RMP-02 External Corrosion Threat | Provides requirements for determining | Reviewed each RM File-7.1
Algorithm the Likelihood of Failure due to calendar year
External Corrosion (LEC) algorithm and updated as :
and the data elements that are used for | necessary. i
making the determination. §
RMP-03 Third Party Threat Provides requirements for determining | Reviewed each | RM File-7.2
Algorithm the Likelihood of Failure due to Third | calendar year
Party (1.TP) algorithm and the data and updatedas |.
elements that are used for making the necessary. !
determination.
RMP-04 Ground Movement Threat | Provides requirements for determining | Reviewed each | RM File-7.3
Algorithm the Likelihood of Failure due to calendar year ]
Ground Movement (LGM) algorithm and updated as |
and the data clements that are used for | necessary. ;
making the determination. :
RMP-05 Design/Materials Threat Provides requirements for determining | Reviewed each | RM File-7.4
Algorithm the Likelihood of Failure due to the calendar year *
Design/Materials threat algorithm and | and updated as
the data elements that are used for necessary.
making the determination. !
RMI-03 Annual Systemwide Risk Provides one detailed method for As needed RM file 7.6.1
Calculations and IM Threat performing annual systemwide risk !
Analysis calculations

sporting

The following documents/references are incorporated as part of Company’s Integrity
+, Management Program.

Title

Location

HCA Risk Calculations

WWalnuterkO1\Mapping\RiskM

gmt\Integrity Management
Plans\Threat

Analvsis\VARIQUS
LOCATIONS AND FILE
NAMES ‘

Risk Calculation Key

WWalnuterk01\Mapping
Managment Pians\Threat
Analvsis\VARIOUS

Proprietary Information
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NAMES

Threat Analysis

\\Walnutcrk01\Mapping\
RiskMgmt\Integrity
Managment Plans\Threat
Analysis\VARIQUS
LOCATIONS AND FILE
NAMES

38 %0|e$ and  Specific responsibilities for ensuring compliance with the element covered by this Section
onsibility . areas follows:

Title

Reports to:

Responsibilities

Manager of Integrity Management

Director of Integrity | Responsible for Gas Transmission Integrity
Management and Management Program. Reviews and approves all
Technical Support Gas Transmission Integrity Management and Risk

Management Procedures

Integrity Management Program Manager

Manager of Integrity | Responsible for Gas Transmission Risk
Management Management Program (RMP-01, RMP-02, RMP-

03, RMP-04, RMP-05, and this procedure), GIS
data quality and data integration, Metadata on
data sources, Supervises Threat Identification and
Risk Analysis, Assessment Selection (this
procedure), Responsible for reviewing and
approving Risk Management Procedures, and
Integrity Management Program Procedure.

Sr. Risk Management Engineer/Risk Integrity Perform Risk Computations and Threat Analysis
Management Engineer Management per procedure. Report results.
Program Manager

The following outlines dates that address compliance requirements for this element.

Action Item

Reviews & Updates

Risk Calculations

Annually

Proprietary Information
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Baseline Assessment Plan.

A Baseline Assessment Plan (BAP) provides the planned schedule for the assessment of
all HCAs. This Section outlines the process and requirements for scheduhng these
assessments and updating the BAP. |

4:2 *'*"Backgrounvd - Those HCAs with the highest potential for risk are given priority. At least 50 percent of
» : the HCAs identified in the first issue of the BAP must be completed by Decfember 17,

2007 and the remainder from that first BAP must be completed by December 17, 2012.

Reassessment dates will be assigned in accordance with Section 7 of this prmedwe

i

?’Bu"ﬂtm 1 1 1 703 In addition, operators must have started the initial assessment by June 17, 2?04.
‘ ‘ i
) |92 921 (f) P The Baseline Assessment on newly identified HCAs must be completed within 10 years
. . from the date the area is identified. Section 17 of this manual addresses new area
identification. ;
E
|
]
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+192.919 ~ The Baseline Assessment Plan required by CPUC GO 112 and the 49CFR192 is

N R - documented through the Company’s approved BAP with annual revisions. The Integrity
e Management Assessment Computer System (IMACS), Assessment Mileage Table, and

; - GIS will be used to help track the requirements of the BAP. In some cases, IMACS and

~ GIS will be updated in advance of changes to the BAP.

The approved BAP list is a signed and approved listing containing the following:

. HCAs identified by pipeline, segment number, starting and ending mile points

. Segments requiring assessment by the California State Lands Commission. They
shall be designated with the suffix L on the Trans Def code (e.g. TL, TIL, TCL,
DL, etc...).

Type of HCA: A — 20 or more structures, I — Identified site, B — Combination
Risk assessed for each HCA

Threats identified for each HCA

Planned assessment method for external/internal corrosion (Direct Assessment(E)
or In Line Inspection (Dor Pressure Test(P)). Stress Corrosion Cracking shall be
assessed using SCCDA.

‘When next assessment is planned

When the last assessment was done

The approved BAP list is located in the RM File 7.6 as a supplement to this procedure. An
updated BAP shall be issued once each year and be updated to reflect the current
assessment schedule, The actual assessment date may be later than the planned date in the
.. BAP provided other scheduling requirements are met (i.e. all segments from the intial
BAP are assessed by 12/17/12, all new HCA segments are assessed within 10 years of
identification, and maximum reassessment intervals as required by subpart O and this
procedure are not exceeded).

Risk management procedures cover:

e Establishment of a direct assessment plan -RMP-09 “Procedure for External
Corrosion Direct Assessment”
. Procedures to ensure that the assessments are done with minimal environmental

and safety risks are included in the RMP-09 “Procedure for External Corrosion
Direct Assessment” and RMP-11 “Procedure for In-Line Inspections™

The Integrity Management Assessment Computer System (IMACS) provides:

. Work management of scheduled integrity assessment efforts
e Summary reports of the assessment schedules, assessment methods and identified
threats.
. For assessments, the completion date in IMACS shall be the date when the ILI

and ECDA. are complete (pig pulled from trap and the last scheduled direct
examination for an ECDA/SCCDA/ICDA is done).
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4.3, Compa ny . The overall process to develop Company s BAP is as follows; '
Compllance . 1. Identify and prioritize threats using Risk Analysis Procedure(s) mults.: Section 3

Threat Identification: Risk Assessment describes the procedures for threat
identification and ranking.
2. Risk rank the HCAs and prioritize assessments ensuring that risk and oneratlonal
feasibility are considered. Risk ranking will occur as follows:
e  Calculate the risk for each HCA per RMP-01.
¢ Determine the high risk HCAs. High risk HCAs are those with: |
A risk of one standard deviation above the median (29.83). In addmon,
all HCAs with a risk between the median and one standard devmtlon are
further analyzed to determine if they are high risk. Those operating at or
above 50% SMYS and above the median (22.52) are defined as high risk.
Those operating above 30% SMYS and with a risk greater than the
median minus one standard deviation (15.21) with a poor pipe condition
report or third party or external corrosion report in the last 20 years are
also defined as high risk.

In addition, where threats of a manufacturing or construction defect,
including seam defects, in a covered segment are identified and any one
of the folIowmer conditions occur, the segment shall be considered ia high
risk segment in the baseline assessment plan or in any subsequent ‘
assessment.

) Operating pressure increases above the maximum opcrating

pressure experienced during the preceding five years
(ii) MOP increases; or |
(m\ The stresses leading to cyclic fatigue increase. |
. of Dccember 17, 2007 the total HCA 2004 BAP completed mllt;a..e is 509

mlles or 56%. This included all the defined “high risk” segments. The remaining
HCA segments from BAP2004 will bc assessed by December 17, 2012. New and
reassessed HCA segments will be assessed per 49CFR part 192 905(c) and
192.939 respectively. Newly identified high risk segments (see abo-v ¢) including
HCA segments with an activated seam threat, should to the greatest extent
practicable, scheduled for assessment within 7 years of being put m the BAP.

. 3. Determine method best suited to assess the identified threats, Where competmg
methods are equivalent, select the most economical.

4. Schedule assessments to meet compliance dates. These dates shall be coded into GIS
using a three digit alphanumeric code as follows: ;

The first alpha code shall be the assessment type. I for ILL E for ECDA (when subject
to SCC and IC threats, and the segments are to be assessed using DA, the dates for
these non-EC assessments do not need to be coded into GIS), P for Pressure Test, R
for Replace, S for station piping assessment, C for CIS only 25 reqmred by the State
Lands Commission (CIS only is typically only an acccptable method for non HCA
areas). The second two digit code shall be the last two digits of the year in which the
assessments is to be performed.
5. Upload the assessment information into IMACS, the Company’s Integrity and Risk
Management schedule tool.

6. Print summary BAP report detailing, for each year, the pipe segments to be assessed,
th° propos d assecsment methods, and sthe identified threats.
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’ Method(s)

192 019 (b)

. alternate assessment method from that shown in this table may be selccted.
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Scheduling integrity assessments for risk must also take into account the type of
assessment method(s) that will be used in order to provide 2a BAP that is both
comprehensive and practical. The methods chosen are based on the threats 1qentiﬁed in the
risk assessment procedure. More than one assessment method may be required to
adequately cover the potential risks of an HCA. Guidelines as listed in Appebdlx Aof
B31.8S shall be used to make that determination.

For the two primary assessment methods the company plans to use to assess lexternal and
internal corrosion threats, ILI and DA, the following flowchart describes thelhigh level
process for selecting the appropriate method. The detailed processes for performing
External Corrosion and Internal Corrosion DA are respectively containcd in RMP’s 09 and
10 (under development). RMP-11 provides a detailed procedure for perfonn ng anIn Line
Inspections (ILI).

Dﬁtermlnmo whether ILI or DA is the proper assessment tool forEC or IC oh a segment is
two step process. The first step requires using the flowchart below. The results from that
review will be used to initially select the assessment tool. The second step is; 'the review
made, during the course of the assessment process (Reference RMP’s 09, 11iand 13), to
confirm that the tool selected is still appropriate to assess the risk under consideration.
This chart is primarily for first time assessments. Second time assessments wﬂl take into

account the results of the first assessment and to help complement the first a.secsment, an
|

Tool Selection Process
ILI vs. DA

i
i
i
!
H
i
i
i
'
I

o o Yes Piggabie iength Yes Pev'ew design
Plpelline operating | greater than dwgs & pperation
over 30% SMYS? 16 miles and more to determine
| than § miles HCA? feasiblllty
No No
5
g o | ves ves| - signicant
‘more than 1 miie - d;;;ei‘aﬂg::eigs‘?
of tape coating? 8

Na l No

Backbane pipeiine
or aperating over
40 % SMYS with .
known poar pipe
condition reports?

No Yes

ECDA L

The threat of stress corrosion cracking will primarily be assessed through the Direct Assessment processis A procedure
for scheduling and prioritizing assessment digs for those segments which have a Stress Corrosion Cracking (SCC) threat
is contained in RMP-13. SCC damage is also looked for at each bell hole dug as a part of the System Integrity Program,

whether or not the segment being examined had been 1dent1ﬁed as having an SCC fhreat.
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The following documents/references are incorporated as part of Company’s Integnty
Management Program.

Title Location -
Baseline Assessment Plan (BAP) List Risk Mgmt File T.6

S

4 11 Roles and - Specific responsibilities for ensuring compliance with the element covered by this Section

ReSpO'}SIblI!!y are as follows:
Title Reports to: Responsibilities !
Integrity Management Program Manager | Manager of Integrity | Oversees development of BAP. Can also perform
Management this work.
Senior Risk Management Engincer and | Integrity Under the direction of the Integrity Managemeut
Risk management Engincer Management Program Manager, prepares and revises BAP.
Program Manager
Manager of Integrity Management Director of Integrity | Approves BAP.
Management and
Technical Support
Director of Integrity Management and Sr. Director Gas Approves BAP. :
Technical Support Engineering
Senior Director Gas Engineering VP Gas Approves BAP |
Transmission and
Distribution :
VP — Gas Transmission and Distribution | Sr. VP~ Provides Final Approval to BAP |
Engineering and i
QOperations

-"*s The following outlines dates that address compliance requirements for this element.

44 2‘-‘(;,':)alendar,

Action liem Reviews & Undates

Initial BAP completed Revicwed annually for additions. On-going updates as
assessments results cstablish re-assessment mfervak

Complete baseline assessment for at least 50% of December 17, 2047 |

HCAs identified in original BAP including the i

highest risk HCA’s. i

Complete baseline assessment on remaining 50% of | December 17, 2012

HCAs
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This Section describes the tools and methods selected to assess pipeline integrity and the
process by which the assessment results are collected and integrated with other data.

The Company will choose the method or methods best suited to assess the identified
threats to the HCA. These methods may include:

1. In-line inspection tools (ILI) per RMP-11 which may include;

o ° Metal loss tools for external and internal corrosion

e  Crack Detection tools for Stress Corrosion Cracking (SCC)

e  Metal loss and caliper tools for third party and mechanical damage

s  MFL tool to measure residual magnetism to assess areas with different hardness
Pressure testing

Direct assessment

¢ External Corrosion Direct Assessment (ECDA): per RMP-09

Internal Corrosion Direct Assessment (ICDA): RMP-10

Stress Corrosion Cracking Direct Assessment (SCCDA) per RMP-13
Confirmatory Direct Assessment (CDA): under development

whh

Other technology may be used that provides an equivalent understanding of the pipeline
condition. If used, the Office of Pipeline Safety (OPS) and the CPUC must be notified 180
days before conducting the assessment. See Section 15 “Notification of Authorities™ for

- the notification procedure.

Other processes may also be used depending on the type of threat(s) to which the pipeline
is susceptible. These include surveys to consider such factors as land movement, pipe
movement, outside forces, welding procedure reviews and visual inspection reports.

The Company Procedures and Standards detailing the process for appropriately utilizing
the approved assessment methodologies are as follows:

ILI.. RMP-11

Pressure Testing...GS&S A-37
ECDA.. RMP-09

ICDA — RMP-10

SCCDA —RMP-13

e & o &

It is the Company’s desire to inspect pipelines utilizing In-Line Inspection (ILX), whenever
© it is physically and economically feasible. Some of the considerations used to determine
feasibility include:

. & Minimum length of at least 10 miles, that is predominately located in HCAs

Less than 0.5 miles of replacement required to make the pipeline piggable

Flow rates that enable a successful ILI

Pipeline operation over 30% SMYS

For a high level flowchart of the decision making process see section 4.5.
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The Company does not plan to use pressure testing to assess the integrity of its pipelines,
unlessitisa post installation test or up-rate test for a new HCA. However, durin° the

_ course of assessing data for ECDA or IL1, it may become apparent that pressure testing is
the only feasible option. If so, the Company will perform a pressure test fol’lowmo the
requirements found in Company’s Gas Standards and Specifications A-37. ‘

o Direct Assessment assesses mtegrity by the use of a structured process to inltegratP

= knowledge of the physical characteristics and operating history of a pxp\.lme with results
Jéﬁg of inspection, examination and evaluation. It can be used as a primary method only for
external and intemal corrosion, and stress corrosion cracking. It may also bé usedasa
supplement to other methods.

~ External Corrosion Direct Assessment (ECDA)

External Corrosion Direct Assessment is ong method that may be used to determine the
threat of external corrosion on the integrity of an underground pipeline. The focus of the
ECDA approach is to identify locations where external defects may have formed;
however, it may also detect evidence of such threats as mechanical damage/ECDA, as
described in Appendix B of B31.8S can be used as an initial baseline inspection.

" 'NACERP0502

ECDA uses non-intrusive (above ground or indirect) examinations to estimate the success
~ of corrosion protection. Excavations are made to confirm the ability of the indirect
examinations to locate active and past corrosion and areas of significant coa‘.tino damage.
Then post assessments are made to determine re-inspection intervals and assess
" performance measures. i

ECDA must mect the requirements of 192.925, of B31.8S Section 6.4 and NACE RP
0502. If the ECDA detects pipcline coating damage, the operator must also integrate the
data from the ECDA with other information to evaluate the HCA for the threat of third
party damage, and to address the threat as required by §192.917(e}(1).

The Company procedure RMP-09 details the processes and requirements for ensuring an
effective ECDA. The Company participated with OPS and Keyspan Energy to produce
the ECDA video that has been used to communicate the process. A summary of the
process is as follows: !

*NACE. ECDA is a four-step process. !

T Pre-assessment: provides guidance for selection of the pipeline sec,ment and which

indirect methods to used. Also identifies ECDA regions (refer to RMP- 09 for
cfinition of ECDA Regions), areas within a pipeline segment that are Sultable for the

same indirect exam methods. :

“NACERP 0502 2. Indirect Examination: indirect aboveground electrical surveys are perlformed to
Section 4 . detect coating defects and the level of cathodic protection. A minimum of two

L complimentary survey processes is required. The results of these surv eys are weighed
against established protocols to identify and prioritize locations for ulre\,
examination. 5
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Table III B31.8S
Inspection Interval !
Technique (Note 1) >= 50% SMYS 30 - <50% SMYS < 30% SMYS
TP to 1.25x MAOP TP to 1.4x MAOP TP to 1.7x MAOP
Hydro test 5 (Note 2) Note 2) Note 2),
TP to 1.39x MAOP TP to 1.7 MAOP TP to 2.2x MAQP
10 (Note 2) ote 2) (Note 2)i
TP to 2.0x MACP TP to 2.8x MAOP
15 Not Allowed (Note 2) (Nore 2):
TP to 3.3x
20 Not Allowed Not Allowed MAQOP(Note 2)
PF > 1.25x MAQP PF > 1.4x MAQOP PF > 1.7x MAOP
In-Line Inspeciion 5 Note 3) (Note 3) {Note 3),
PG > 1.39x MAQOP PF > 1.7x MAOP PF > 2.2x MAOP
10 (Note 3) MNote 3) (Note 3)!
PE > 2.0 MAOP PF > 28 MAQP
15 Not Allowed Note 3) Note 3);
PF > 3.3x MAOP
20 Not Allowed Not Aliowed Note 3).
Sample of indications | Sample of indications | Sample of indications
Direct Assessment 5 examined (Note 4) examined(Note 4) examined (Note 4)
All indications Sample of indicatons Sample of indications
10 Examined examined (Note 4) examined (Note 4)
All indications All indications
15 Not Allowed Examined Examined
All indications
20 Not Allowed Not Allowed Emmined

Notes:

(1) Intervals are maximum and may be less, depcnd.mg on repairs made and pxevenﬁon activities instituted. | In

addition, certain threats can be extremely aggressive and may significantly reduce the interval between i inspe "txom.
Occurrence of a time-dependent failure requires immediate reassessment of the interval. ;

(@) TP - Test Pressure }

(3) PF - Predicted Failure Pressure as determined from ASME B31G or Equivalent ‘

{(4) For the Direct .asse;smcm Process, the intervals for direct examination of indications are contained w1th the
process. These intervals provide for sampling of indications based on their severity and the results of prewous
examinations. Unless all indications are examincd and repaired, the maximum interval for re- inspection is 5 yea.:s
for pipe ope.ratmg at or above 50% SMYS and 10 years for pipe operating below 50% SMYS

(5) This Table is taken from B31.85. In PG&E documentation for pipelines opemtmo: over 60 psig, the renn
MAOP is reserved for the maximum allowable pressue a particular segment of pipe may be subjected to. The
maximum allowable pressure for a strng of segments (2 pipeline) is documented as the MOP and is the valte to be
used when this table references the MAOP..

i
t
i
|
i
i
i
i
|
i
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Table EI12 Assessment Requiremeats for Transmission Pipelines in HCAs (Re-assessment intervals are maximum allowed)
Re-Assessment Requirements (sov Note 33
. At or asbove 30% SMYS . o
At orabowe 50% SMYS w to S0% SMYS Bolow 30% SMYS
Bascline Max Max Max
Assossmaent Re-Assessrwent Assessment Method Re-A t A wnt Method Re-Assessment Asvessment Method
Method {see Note 3) [nterval Interval Intenval
7 CDA 7 CDA
T T Preventative &
Pressure Test o o Mitigative (P&EM)
10 or DA Orgoing Meagures (see Table
El13), (see Nexel)
. . Pressure Test or 1L( i
Prevsure Testing IS(eNete ) | DA (300 Note 1)
Repeat inspection 20 Prossuro Test or IL1
cycle every 10 vears Repeat inspection ~ e DA
v ]
cyclo every 15 yoars Repest inspection
cyche every 20 years
7 CDA 7 DA
10 ILlor DA or h&w&mwf{ il)
Prossuns Test E igative (oo
Ongoing Measures (see Table
. 3 1Ll ar DA or EJL3). (see Note 2)
In-Line Inpection 15 {sex Note 1) Pressure Test (see
Note 1)
Rupeat inspection
cycle every 10 years 20 IL{ oc DA or
Repeat inspection Pressure Tast
cycle every 15 years ,
Repeat inspection
cycle cvery 20 vears
7 CDA 7 CDA
10 DAorlLlor Oneci M‘?ﬁm‘“& i{ )
9 nyoing e (P&
Pressure Tes N Measures (see Table
DA orlll or E.IL3) (xee Note 2)
Direct Axsessmont 15 (see Note 1) Prassure Tost (so0
. Note 1)
Repeat inspection
eyele every 10 yours 20 DAorLlior
Repeat inspeetion Pressurs Test
cycle every 15 yeats
Rupeat tnpection
cyelke avory 20 yeans

Note 1: Opemtor may choose to utilize CDA at year 14. then utllize ILL Pressure Test, or DA at vear 15 as dllowed under ASME B31.8S
Note 2: Opemtor may choose to utilize CDA at vear 7 ond 14 in Keu of P&M
Note 3: Operator aury utilize “cther technclogy that an operator demonstrates can prowide an equivalent understandiag of the condition of tine pipe™

Proprietary Information

Page 51



Integrity Management Program  Revision 5 %[05/1 3/10]

ul'&

Pacific Gas and Electric Standard Paciﬁc Pipelines Inc

: : . Company used a detailed process for selecting the appropriate assessment tools. The
71.5. Assessment - procedures for selecting re-assessment methods is generally the same as those as

,I,,,M,ﬁthOdS ‘ -+ described in Section 4.5 Baseline Assessment Plan with the addition of conﬁnnaxory

’ + direct assessment (CDA) and electronic surveys as assessment tools. CDA and electronic
surveys can be used on an HCA when the scheduled re-assessment exceeds seven years
.and must comply with the conditions outlined in Section 8 Confirmatory Direct
Assessment. The difference in the tool selection process between the first and subsequent
assessments is that findings from previous assessments shall be considered i in selecting the
second assessment method. This may also rcsult in the selection of an altemate method
from that method used in the first assessment

This method can only be used for pipelines operating below 30% SMYS and maust have

" had a baseline assessment per 192.919 and 192.921. The requirements for dlffercnt threats
are as follows:

:
1
|
:
i
i

. External Corrosion Requirements

» Conduct an electric survey on cathodically protected pnpe (ie mdlre»t
examination tool/method (procedure to be developed prior to perforrmmr to
survey) at least every seven years on the HCA. The results of each survey shall
be used as part of an overall evaluation of the cathodic protectlon and corrosion
threat for the HCA and include, at minimum, the leak repair and inspection
records, corrosion monitoring records, exposed pipe inspection records and the
pipeline environment. |

e  Assess unprotected pipe or cathodically protected pipe, where electﬁcal surveys
are impractical, with: i

- Leakage surveys as required by §192.706 at four-month mterv" s.

- Areas of active corrosion shall be identified and remediated every 18
months by evaluating leak repa.r and inspection records, corrosxon
rmonitoring records, exposed pipc inspection records, and the pipeline
environment. i

Internal Corrosion Requirements

¢ Conduct a gas analysis for corrosive agents at least once each year
e  Conduct testing of fluids removed from each storage field that may ‘affect a HCA
at least once aach year

The data from these tests must be integrated at least every seven years with apphcable
internal corrosion leak records, incident reports, safety related condition reports, repair

records, patrol records, exposed pipe reports, and test records. Then appropnate
" remediation actions shall be defined and implemented.
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There may be situations when additional time is required to assess pipeline segments.
Situations that could prolong assessment include:

‘e Internal inspection tools cannot be obtained within the required re-assessment period.
Should this occur, Company must take whatever actions necessary to ensure the
integrity of the segment during the interim.

"« Product supply cannot be maintained if assessment is done within the required
interval.

In these cases, Company will apply for a waiver from the OPS at least 180 days prior to
the end of the required interval or as soon as product supply indicates the need for the
waiver. A waiver application shall be filed in accordance with section 15.2 of this
procedure. A copy shall also be submitted to the CPUC for their information.

4 dul ~ .. - This subsection contains a list of the procedures and/or other documentation used to
5 —?mce ureés - comply with this element of the integrity management regulations.

Title Description Update Location
Schedule

RMP-09 ECDA procedure Update as RM File 7.9
needed

RMP-11 ILI procedure Update as RMFile 7.11
needed

RMP-13 ' SCCDA. Procedure Update as RM File 7.13
needed

; 9 Suppomng L * The following documents/references are incorporated as part of Company’s Integrity
“Documents ' -~ ManagementProgram.

Title Location

Integrity Management work management system (IMACS) Work Mgmt software

Standard S4110 Leak Survey and Repair of Gas Transmission and Distribution Technical Information Library-
Facilities online

' 10Roles and Specific responsibilities for ensuring compliance with the element covered by this Section
esponsibility are as follows:

Title Reports to: Responsibilities

See RMP-09 and RMP-11 and RMP-13 | Not applicable Not applicable

7.11 X i The following outlines dates that address compliance requirements for this element.
Action Item Reviews & Updates

Not applicable
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Integrity regulations allow an operator to use Confirmatory Direct Assessment (CDA) to
. .. meet the seven-year rc-asscssment requirement when the suggested re-&ssessment period
192, 931 .+ for the baseline assessment method is longer than seven years.

8. 1 Scope

8.2. Back 3G d Confirmatory Direct Assessment is an assessment method that can be used m Iu-mted
G.e.Background  circumstances for re-assessment. CDA follows the ECDA and ICDA plans thh some
192.937 (9) (5) exceptions.

i

A procedure for CDA has not been developed at this time. This process will not be used
unless a procedure for that process has been developed. i

'

CDA may only be used for external corrosiop and internal corrosion re-assessments.

H 8 5. Extemal CDA for external corrosion shall follow the ECDA Plan per 192.925 with the following
Conosxon Plan ‘ exceptions: |

Use of only one indirect examination tool is allowed. ,
¢ Allindications of immediate action must be excavated for each ECDA Region (refer
. to RMP-09 for a definition of ECDA Region). ,
" & Atleast one high-risk indication meeting scheduled action criteria must be excavated

i

in each ECDA Region. ’

CDA for internal corrosion shall follow the ICDA Plan per 192.927 with the following

nal
Conosmn rlan " exception: only one excavation of high-risk location in each ICDA Region 1§ required.

ES- A

- If a defect revealed during CDA requires remediation prior to the next scheduled
assessment, then the next assessment must be re-scheduled in accordance w1th the
requirements of RP 0502 6.2 and 6 3. ;

If the defect reqmres immediate remediation, pressure must be reduced pe; 1
- the segment is re-assessed per 192.937.

.933 until

'

This subsection contains a list of the procedures and/or other documentation 'used to
comply with this element of the integrity management regulations.

Schedule

Title Description ‘ Update Location
i

CDA Procedure To be developed.
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8.9. Supportihg : The following documents/references are incorporated as part of Company’s Integrity
POCuméntS o Management Program.

Title Location

To be developed

Specific responsibilities for ensuring compliance with the element covered by this Section
. are as follows:

Title Reports to: Responsibilities

To be developed Not applicable. Not applicable.

8.11. Ca!endar R The following outlines dates that address compliance requirements for this element.
Action Item Reviews & Updates

Review as necessary. Integrity Management Program Manager.

Page 55

Proprietary Information




Integrity Management Program  Revision 5 [05/13/10]
) & !

Pacific Gas and Electric Standard Paciﬁc Pipelines Inc

[
- This section addresses additional prcventlve and mitigative measures that Companv is
- taking to protect High Consequence Arcas in accordance with 192.935.

i
~ Section 192.935 requires the development of additional preventive and mxtlganve

measures that address the following:

Prevention of third party damage §
Prevention of outside force damage i
Automatic shut-off valves or remote contro! valves
Low-pressure pipeline measures
Also see section 7.2 for other necessary prevention and mitigation consnderanons

i

. & o @

7" The Company has established programs that address many of the suggested prevennve
and mitigative measurcs, both from 192.935 and those suggested in Table 4 of B31.8S.

vompliance
Table 4 831.85

Additional new measures shall be developed or existing measures refined aa pau ofthe |
. Company’s continuing evaluation and improvement program. :
The following table summarizes the established processes and procedures iﬁcluded n
’,][ Company's preventive and mitigative measures. More comprehensive d&scnptlons of these
* programs/procedures follow the e table,

Current Preventive and Mmgatxve Processes and Procedures

5w o oo

limited to reportable incidents)

excavation damage and

Management Web Site

Cd"mpagys ~ mplﬁ””c“é"“ 17 “Location  © 70"
Descnptlon o ! o
i . i C r W . Jhee it -

Use of qnahﬁed personncl for | OQ Qualified, Mark and | UO S4412, Damage Technical Information
roarking, locating and Locate Annual Training, | Prevention Manual Library ;
supervision of excavations f
Maintaining an excavation Incident report for every PG&E Risk !
damage database (damage not | incident of known

Proprietary Information

Risk Mgmt spreadsheet
tracking root cause and
relative likelihood of
each incident :
Monitoring of excavations Stand-by all Gas UO 54412, WP4412-06, | Technical Information
Transmission facilities Damage Prevention Library
within 5 foot of any Manual, :
excavation 2006 Safety Video —
Excavation and Stand- :
. By i
Bt ol L -:Lfl't 4.’-:% .
Page 56
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" Prevention/ Detection ‘'ompany Compliance -
. :Methods . " Description e
First Responder Training and Bi-Annual First RMP-12 District Offices &
Preparation Responder Program Compressor Stations
(FRP)
*Pre Fire Plan Manuals
for each Compressor
Station
Local Emergency Responder Annual Emergency Simulate emergency District compressor
Drills District Drills situations at the station or field
compressor station or locations
out on the pipeline. Se¢
Emergency Manual
Improved/Additional Semi-annual leak survey | Standard $4110 Technical Information
Inspections and Maintenance forall Class3 & 4 Library
transmission lines not
assessed using ILVDA
or PT
Improved/Additional Gas Transmission RMI-04 Risk Management Files
Inspections and Maintenance Earthquake Plan and
Response Procedure
Improved/Additional Gas Transmission RMI-04A Risk Management Files
Inspections and Maintenance Rainfall Plan and
Response Instruction
Automatic and Remote Valves | LTIMP Review RMP-06 Risk Management Files
Excavate or conduct above Protect pipelines from SHC 104 — Observed Technical Information
ground surveys in areas of encroachments and other | Hazard Notification Library
unmonitored encroachments unsafe activities near Third Party
our facilities
‘Warn landowners of shallow Natural Gas Pipelines | GIB 187 Technical Information
pipe with Elevated 3™ Party Library
‘ _Table 4: B31.8S . :lalbFReal ™ o R
Patrolling
Aerial Quarterly patrols with Standard S4111 Technical Information
increased frequency Library/local
during months with headquarters
active agriculture
Foot Quarterly patrols with Standard S4111 Technical Information
increased frequency Library for
during months with standard/local
active agriculture headquarters for patrol
records.
One Call Utilize California’s
Systems Underground Service
Alert for any
excavations
Public Education Public Safety RMP-12; PG&E PSIP web site
Information Program
{PSIP) events Landowner notification | Sample landowner
concerning pipeline program documented in | notification letter
hazards and utilization | hardcopy files and on
of USA. server.
Property owner
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Prevention/ Detection -7 f Procedure
" Methods PR Dese : '

notifications (PSIP)
provide Pipeline safety
information to the public
and USA.

9.4, Risk Drivers for |
Esta bushmg p &M . Preventive and mitigative measures are based on the {hreats documented in S\. tion 3

ActJons

- “Threat Identification” section of this procedure.

'

i Risk Assessment methods in Section 5 of B31. 8S, outlined in the Section 0 « ntegrity
. Assessment”, identify additional measures to protect HCAs. Foliowing are thc additional
" measures and their application within the Company's Integrity Manaaemenr Program.

Third party damage is consistently a maJor cause of pipeline releases. Information on the
location of excavation damage that occurs in the transmission system shall be maintained

9.5. Preventmg

Third-p an}' o for both HCAs and non-HCAs. Additional P&M measures shall be considered in the Long
Damqge ' , ~ Term Integrity Management Program (LTIMP) (See Section 7.2 requirements for LTIMP

and Appendix F, B.5.c) and RMP-01 Section 7.1. i

Company has take the following steps to help prevent third-party damage: °
* Participation in Underground Service Alert (USA) ;
®  Participation in Pipeline Association for Public Awareness ‘
* Mandatory standby for any excavations within 5° of gas transm15510n facilities
Landowner notification for portions of gas transmission facilities whose cover is
less than required for a new installation (every two years)
e Landownmer nouﬁcatmn for all portions of gas transmission facilities with a
R history of 3™ Party damage or identified by operations personne! as vulnerable
C (every two years). RMP-12 section 5.2.
- ¢ Developed video documenting the process for locating, marking, stand -by and
excavation around gas transmission facilities to educate our own personnel and
contractor groups. .
Public presentations about 3™ party damage prevention. ‘
Additional pipeline markers

Many of these steps are documented in RMP-12, PG&E’s Pipeline Public Awaren&ss
Plan.

;e All pipelines that are at risk from outside force damage, including earth movement, floods,
9 6 :Ou,tg!}je che and suspension bridge instability, shall receive additional preventlve and mxtle,atwe
- atiention. Somc of these activities may include:

Patrolling of vulnerable facilities after a seismic event...See RMI-04 |

Patrolling of vulnerable facilities after sufficient rain...See RMI- 04A i
Maintaining a prioritized erosion database and GIS layer

Replacement of pipeline with design more likely to survive event

Relocation of the pipeline

Page 58

Proprietary Information



Integrity Management Program  Revision 5 : [05/13/10]

«"&

Pacific Gas and Electric Standard Pacific Pipelines Inc

9.7. Valves ' Company follows a set of guidelines for all its pipelines concerning valve placement.

. 4 In-line Valves

- ¢ Company may employ in-line valves on specific pipelines in sensitive areas to mitigate the
“ 7w effects of a possible release. The specific guidelines for utilizing in-line valves need to be
developed and the Integrity Management Program Manager is responsible for ensuring
these guidelines are implemented prior to 12/31/09.

- Automatic Shut-off and Remote Controlled Valves

. As part of the LTIMP and in addition to normal valve replacement, Company shall
consider the addition of automatic shut-off valves (ASV) or remote control valves (RCV)
if they would be an efficient means of adding protection to an HCA Per letter to RM file
8.10 dated 6/14/06 by Chih-Hung Lee, the company has concluded (based on referenced
documents) that, in most cases, the uses of ASV’s or RCV’s as a Preventative and
Mitigation measure in a HCA has little or no effect on increasing human safety or
protecting pipelines. ASV or RCV may, however, help reduce shutdown time and gas

" releases during repair which will reduce repair cost and improve system recovery.

In comparing ASV and RCV, the company prefers RCVs over ASVs due to many issues
regarding RCV. Installation of ASVs or RCVs is a mitigative measure to minimize cost
after a pipeline rupture.

' Certain cases require specific review as follows:

1. We do pot recommend using ASV or RCV as a general mitigation measure in
HCAs, however, for some specific conditions such as: bridge crossings, river
crossings, earthquake fault crossings, etc. RCVs may be installed for
economic and operational reasons. Consideration shall include existing
isolation valves, response time following a failure, likelihood of rupture (for
example the mitigative measures that have already been implemented to
prevent a rupture), and proximity and type of structures or gathering areas
around the pipeline.

2. A review by the unique attributes during the LTIMP process (RMP-06 Section
7.2) shall be performed to determine if additional RCV(s) or ASV(s) are
warranted. Each case shall be thoroughly reviewed before any the appropriate
valve is installed.

Maintenance and Operation of Valves

' The Company shall follow CFR 49, Part 192, Subpart D, paragraphs 192.145 and 192.179
for the design and Subpart M, paragraph 192.745 for the maintenance of transmission line
valves. The following Company procedures specify the details governing the Company's
3. valve design and maintenance:

~ Valve Design:

Specification and Testing are in conformance with API Specification 6D,
"Specification Pipeline Valves (Gate, Plug, Ball, and Check Valves)", (21st edition,
1994)

Related PG&E Standards

GS&S F-10, Valve Selection Requirements

GS&S F-21 Standard Ball Valve List: Carbon Steel 2" through 24"
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GS&S F-21.1 Material Specification for Carbon Steel Ball Valves
(GS&S F-31 Standard Carbon Steel Gate Valve List
GS&S F-40 Plug Valve - Codes and Data

Valve Maintenance:

Valve Maintenance is conduct in accordance with PG&E UO Standard S 4220, Valve
Maintenance Requirements.

: 9 *8 5?i\hiﬁimizihg Operations personnel can receive information about pipeline leaks through pipeline

system operations alarms, third-party observations, emergency response organizations,
Emergency aerial patrols, and other means. Immediate response is imperative to any given situation

involving an actual or suspected pipeline leak. Response procedures have been established
for responding to pipeline emergencies. Those procedures will define an action plan that
includes the following:
¢ A definition of organizational lines of responsibility and notification for response
to unintended relcases
Training of all personnel responsible for responding to unintended release events
» Immediate verification of unintended releases, if necessary
Isolation and contro] of the unintended release source

Response Time .

Except as noted below, the Company has the following processes in place to address low-
pressure that are HCA and non-HCA pipelines in Class 3 & 4 locations:
o  Participation in California’s one-call USA
+  All excavations within 5 fest of gas transmission facilities, all bonng activities
when any kind of boring activity is crossing perpendicular to the pipe or will
come within 10 feet of the nearest side of the pipc, all blasting activity within 10
feet of the pipe, and certain agricultural activities, are monitorsd tbougb out the
excavation.
e Semi-annual leak patrols will be required for all transmission pipelines in Class 3
& 4 that are not HCAs.

This subsection contains a list of the procedures and/or other documentation used to
i comply with this element of the mtﬂgnty management regulations.

Title Description Update Location
Schedule ;
RMP-12 Pipeline Public Awareness | Public awareness plan for transmission | As necessary RM file 7.12
Plan and distribution facilities
Damage Prevention Manual See Title As necessary Techn.'-"‘
Information
. Library
Leak Survey and Repair of Gas See Title As necessary Technical
Transmission and Distribution Information
Facilities 84110 Library
Patrolling Pipelines and Mains See Title As necessary Technical
84111 Information
Library
Preventing Damage to Underground | See Title : As necessary Technical
Facilities S4412 Information
Library
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9.11. Suppo
‘Documents’j

The following documents/references are incorporated as part of Company’s Integrity
Management Program.

Title | Location

RMI-04 Gas Transmission Earthquake Plan and Response Procedure Technical Information Library
RMI-04A' Gas Transmission Rainfall Plan and Response Instruction Technical Information Library
Gas Emergency Response Plans Technical Information Library
Semi-Annual Leak survey folders District/Division Headquarters

" Specific responsibilities for ensuring compliance with the element covered by this Section
¢ are as follows:

Title | Reports to: Responsibilities
Corporate PSIP Manager Safety Health and Corpotate public communications and awareness
‘ Claims training
PSIP Manager Supervisor of In charge of public communications and
; System Integrity awareness training, and landowner notification
Director of Integrity Management and Senior Director of Responsible for all standards for maintenance and
Technical Support Gas Engineering operation of gas transmission facilities
Various for RMI-04 and RMI-04A Various See RMI's for guidance

The following outlines dates that address compliance requirements for this element.

i
alendar . - .

Action Xtem Reviews & Updates
None.
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Performance Plan

" This Section contains Company’s Performance Plan, as required by 192.945, to determine
- that all intcgrity management program objectives are being accomplished and the integrity
« and safety of the pipelines are being effectively improved.

A semi-annual evaluation of the elements of Company’s Integrity Management Program
must be made to ensure that the program is effective in assessing integrity and protecting
high consequence areas. B31.8S 9.4 outlines four performance measures that must be
included in addition to the specific measures for each threat as specified by B31.8S
Appendix A,

Since External Corrosion Direct Assessment (ECDA) is used, this process must be per
192.925 (see Section 0 Integrity Assessment) and be monitored to ensure that the ECDA
process is effectively assessing and mitigating risk. A semi-annuai report to OPS and

" CPUC is due per 192.951 (see Subsection 10.4 and Section 15 Notification of

Proprietary Information
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Company has developed a performance plan to perform intra-system comparisons and
program measurements which address the following:

{10:3; Intra-system "

1. Overall program measurements including:
e Number of miles of pipeline inspected compared to the program schedule
o  Number of immediate repairs completed
e Number of scheduled repairs completed
o Number of leaks, failures and incidents, classified by cause
2.DA effectiveness measures including:
s Number of excavation performed each year (application of DA)
Number of Immediate repairs (results of the DA)
Number of Scheduled repairs (results of the DA)
Frequency of Immediate and Scheduled Indications
Number of leaks on pipelines with past DA surveys (absolute criteria)
All threat specific metrics for each of the nine threat categories as listed:
e Stress Corrosion Cracking
Repair/Replacements due to SCC
Number of in-service leaks or failures due to SCC
* Failures during Pressure Testing
Due to EC
Due to IC
Due to SCC
Due to Manufacturing Defect
Due to Construction Defect
Due to Equip failure
Due to Qutside Force
¢ Construction
Construction Threat Leaks and Failures
Number of girth/coupling reinfreplacnents
Number of wrinkle bends removed
Number of wrinkle bends inspected
Number of other welds repaired/removed
Number of Construction defect leaks
e Manufacturing
Number of Manufacturing defect leaks
¢ Equipment
Equipment Leaks and Failures
Number of regulator valve failures
Number of relief valve failures
Number of gasket or O-ring failures
Number of leaks due to equipment or Other
¢ Third Party Damage
Number of leaks on pipe caused by third party
Number of leaks or failures on previously damaged pipe
Number of leaks or failure by vandalism
Number of repairs implemented as a result of third party damage
Number of near miss

e Corrosion, Internal and External
Number gf Internal Corrosion Leaks

RN of B THRRloN Ledls
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¢ Incorrect Operations (leaks)
Number of audits/review conducted
Number of Severe audit findings
Number of Moderate andit findings
Number of Minor audit findings
Number of Operating Errors
Number of Clearance violations
Number of Incorrect Operations leaks or failures
Number of changes to procedures due to audits/reviews
®  Outside Force
Number of Repairs/replacement/relocation
Number of Outside Force leaks

4, Risk aigorithm validation is performed as part of RMP01-05.

These measures will be used to prepare an annual evaluation of the long term effectiveness
of the integrity management program including, the effectiveness of the ECDA process.

< The \WalnutCrk01\CGT\ENG\LIBRARY\ANREPORTIMP\200.X’ (where X is the digit of
the current year. E.g. 2006)\IMPmetricsmonthyear(e.g. metrics0603) Xls spreadsheet
documents these metrics and is used to provide OPS, INGAA and internal audicnces with

1 summaries of the Integrity Management Program’s progress and effectiveness.

;0,~.4- Performance

oiting Regulatory Communications

- Semi-annual reports shall be issued to the OPS that includes the four performance
measures listed in Section 10.3 per B31.8S Section 9.4. A semi-annual report must be
submitted to the OPS and the CPUC per 192.945, beginning August 31, 2004. Subsequent
semi-annual reports shall cover the period through June 30 and December 31 of each year
and are due within two months of the cutoff date. The reports must be complete through
June 30 and December 31 of each year and must be submitted by two months after those
dates. The report submitted in August should include data for the first half of the calendar
year. The report submitted in February should include data covering the entire calendar
year (1., updating the information in the August report).

Internal Communications

- Company shall use a monthly report to communicate the progress and effectiveness of the

. Integrity Management Program. The monthly report shall be distributed to the Vice

President of Gas Transmission and Distribution, and shall document the work planned and

completed during the year. In addition the semi-annual reports to the OPS and the CPUC

shall be distributed to the VP of Gas Transmission and Distribution and the Senior

" Director of Gas Engineering to communicate the progress and effectiveness of the
Integrity Management Program. :
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i

. P This subsection contains a list of the procedures and/or other documentation used to
+10.5. Procedures ",

- comply with this element of the integrity management regulations.

Title : Description Update Location

: Schedule
RMP-09 ECDA Procedure ECDA Process As needed
RMP-11 ILI Procedure ILI Process and data gathering As needed

“ The following documents/references are incorporated as part of Company’s Integrity
Management Program.

Title : Location
Risk Memt Annual Report to CPUC Risk Megmt Library

.10.7. Roles and |

, Specific responsibilities for ensuring compliance with the element covered by this Section
2%-R‘esponsibi|ity il areas follows:
i
Title ’ Reports to: Responsibilities
Integrity Management Program Manager | Manager of Integrity | Select performance indicators for reports,
* Management Compile and submit performance reports
TLI /DA Program Manager Manager of System System performance metrics related to ILI and
| Integrity DA
Public Safety Information Program Supervisor of Gas Incident metrics
(PSIP) Manager System Integrity
Compliancé Engineer Senior Director of Gas | Internal Audits
1 Engineering

The following outlines dates that address compliance requirements for this element.

jendar
Action Itém Reviews & Updates
Performan:ce Reports to OPS, CPUC and VP Gas Semi-annual through June 30 and December 31 of each year
Transmission and Distribution (due by August 31, and February 28/29 of each year)and

i updated as new information becomes available

Monthly status reports to VP Gas Transmission and | Monthly updates to management by the 15% of the following
Distribution month

Program Evaluation Annual
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FON

Fdl

% This Section covers the records and supporting documentation that are part of Company’s
“ Integrity Management Program.

All records and other documentation that demonstrate compliance with the requirements
', of the integrity management regulations must be kept for the useful lifc of a pipeline.
* Section 192.947 lists the records, at a minimum, which must be available for review
" during an inspection.

-11.3. Company -
Compliance - .

* At minimum, these records shall include documentation which addresses the following:

- 'Written integrity management program
- Threat identification and risk assessment
~ Baseline assessment plan
- Decisions, analyses, developed processes used to implement and evaluate each
element of the baseline assessment plan and integrity management program
- Personnel qualification and training
- Schedule prioritizing conditions found during any process of the integrity
management program
- Actions taken to comply with direct assessment requirements
- Actions taken to comply with confirmatory direct assessment requirements
- Files for each pipeline segment in an HCA including the long term integrity
management section detailing any mitigation or prevention activities initiated by
the assessment and documentation for the re-assessment schedule (see Section
7.2).
- All required documentation and notifications to OPS, state authorities with which
OPS has an interstate agreement, and the CPUC.

! These elements often consist of more than one source of documentation and/or records.

The section for each element describes any required documentation, supporting reports,

etc. Risk Management Instructions (RMI’s) are prepared to serve as a guideline in

, compliance with the Risk Management Procedures. The RMI’s are guidelines and not

* requirements. There can be many variations to the processes given in the RMI’s that fully
comply with the Integrity Management Procedures. .

: Olf :§ i i Responsibilities for ensuring compliance for record keeping are covered in the applicable
S wal 4 section for each element of the integrity management regulation and are summarized in
e ReSPO"‘s‘ "_.'tyw the Company Integrity Management Calendar for each section.

Dates for compliance, including any record keeping requirements, are detailed in the

5. Calendar " applicable section for each element of the integrity management regulation. *
Action Jtem Reviews & Updates
Intentionally left blank
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Company has several ways to track changes in pipeline systems, procedural
documentation and training. These existing methods are included in this section, along
with procedures and forms used for Management of Change (MOC) for the Integrity
Management Program.

Management of change procedures are required to identify changes to pipeline systems
and consider the impact of those changes on the integrity of the pipeline. Both major and
minor changes, whether temporary or permanent, shall be documented, including:

¢ Technical

e Physical

.. o Procedure

% Company has an overall Management of Change Procedure to ensure that changes to
programs are made for good reason with Company approval. The procedure outlines how
changes are made, who makes the changes, and how those changes are passed on to
individuals and organizations within the Company.

- Processes that Company follows to ensure changes that could potentially affect the
© integrity of a pipeline are tracked and transmitted are described below and throughout this
" procedure. Company uses standard MOC forms in addition to the other documentation and

* procedures as described throughout this procedure. These forms are:

o Integrity Management Program Change Form: This form documents the changes
and technical justification for all revisions to Risk Management Procedures (RMP’s)
(Appendix D)

o IM Procedure Exception Request: This form is used to document infrequent or
"one-time" variances from the procedures described in this manual.

o  Testing Schedule or Tool Change Management Form: Used to approve any
changes in the assessment-testing schedule or tool selection.

e  MAOP/MOP control form (part of UO standard DS0430/54125): Used to document
and control changes in MAOP and MOP.

~. Integrity Management Procedure Change Process

At least once each year, changes to RMP 6 will be reviewed and approved by the Vice
! President Gas Transmission and Distribution and CEQO of Stanpac. Interim changes to
RMP 6 as well as changes to all other RMP’s will be reviewed and approved by the
.+ Manager of Integrity Management.
The objective for the integrity change management process is to ensure that qualified
personnel are involved in the analysis, documentation, and approval of changes to the
Baseline Assessment Plan. This process ensures:
e  Appropriate reviews and approval are obtained prior to making a change to the
program.
Approved changes are documented in a timely manner.
e Changes to the program are communicated to the organization in a timely and
accurate manner.
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The integrity change management process govems both major and minor documentation

changes to the Integrity Management Program. Any employee can request changes to the
program.

Changes to this procedure shall be communicated to all affected team members and

. training will be conducted as soon as practicable to ensure that work is performed to the
 latest requircments of the procedure. The communication shall be done within 5 days of
approval and training shall be completed as soon as practicable,

The Integrity Management Change process requires any person with 2 change request to
; RMP-06 to submit the request to the Integrity Management Program Manager. If the

. change request is generated from the ECDA Program Manager, the ILI Program Manager
" or a member of the Integrity Management team, then the Integrity Managcmcnt Program
Manager can review the text changes directly.

. For example, if the PSI Program Manager has changes to the Prevention and Mm gation
i section RMP 6 this procedure, the changes shall be submltted directly to the Integrity
Management Program Manager. If the change request is generated from another source,
then the Integrity Management Program Manager will review the proposed changes with
. the respective specialist. The final changes to the text will receive the concurrence of the
" technical specialist and be approved by the Integrity Management Program Manager and
- others as shown above. ’

“12.4. o

", Communication of all changes to Company system processcs and procedures shall follow
Commumcatlon =

 the guidelines as presented in Company’s Communication Plan (see Section 14).

The Integrity Management Program Change Form is used to track changes ar'nd updates to
Record of .. this procedure (Appendix D).Jt will accompany each RMP being rnuted for signatures as
Chanae Form * part of the approval process.

: Records for Management of Change associated with Company’s Integrity Manaacm-_.
. Program will be maintained in the following location:
aon . o QIS archives
= — - * e Risk Management (RM) files

‘ L All changes to Risk Management procedures will be highlighted in tne ncw version
and all versions will be reviewed by the Integrity Management Program Manager and
approved by the Manager of Integrity Management. The current version of procedure
will be stored on the intranet and all versions will be stored in the Integnty
Management library.
Changes to the schedules for integrity assessments will be documented in GIS and the
BAP. These changes will be approved as part of the audit change log review process
and in the BAP. IMACS will be updated with all schedule changes to ensue proper
tracking of proposed assessments. Assessment Mileage Table tracks completion
dates of covered segments.
Changes to Company Standards and Specifications wili be made and documented
throuvh the existing MOC process for these documents.
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As integrity assessments are completed, changes to operations for the system may possibly
be needed, e.g. improved cathodic protection. These changes may flow both from the

- system operations to the Integrity Management Program and, as a result of determinations
. made by integrity management processes, from the Integrity Management Program back

. to the system. These technical changes will be noted in the “Long Term Integrity

' Management Plan” section of each pipeline .

As new technologies are developed, some of these are likely to be incorporated into the
BAP. These shall be communicated to appropriate staff and procedures for any new
technology documented. See the Procedural Changes subsection for more information

- about this process, including training requirements.
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Physical changes occur throughout the lifetime of a pipeline and may include the inclusion
of newly identified HCA segments. Company tracks these changes by patrols,
+  maintenance and repair procedures, one-call activity reports and construction “as-builts™.

- These changes are documented as follows:

¢  During pipeline patrols or during normal maintenance, Standard Practice 4127
requires new construction to be identified and communicated to the Mapping
department for incorporation into GIS. This potification is made on Appendix C of
Standard Practice 4127 and a copy is to be sent to the Integrity Management Team for
new HCA review. The Integrity Management team will document the results of each
review in a note in the Mapping Department’s New Construction Reports File.

.. * Whenever new construction or repairs are made to a pipeline, or any physical changes
are made or observed, these changes are communicated via job as-builts or pipeline
inspection reports and include a red-lined drawing, GPS coordinates and/or a sketch
of the location. The applicable information from these reports is then entered into
GIS. This review process will include changes to operation diagrams.

SRR : C Construction “as-builts” are posted to GIS as they are received by the
L : Mapping department. Annually, the Integrity Mgmt Team will review
GIS for all pipelines that have been newly constructed or relocated.
These are easily identified by the “Date_Created”, “Yr_Install” fields
and the absence of a value in the “HCA_ID” field. HCA identification
and update of the BAP shall be performed within one year of pipeline
installation.

Leak reports (Standard S4110) are updated in GIS either as they occur or during the
semi-annual review for the IM Program metrics and OPS annual report. Leaks from
backbone transmission lines are sent directly to Gas Transmission Mapping and are
entered when they are received. Leaks on local transmission lines that are maintained
by Division personnel are entered when the information is gathered for the IM
Program metrics or OPS annual report.

All GIS changes made to the following pipeline properties: Route,
Trans_Def, Segment_No, MP1, MP2, MOP, OD, W_THICK, JntEff,
SMYS, Long_Seam, Yr_Install, Test Date, Test_Pressure, QA,
COAT_TYPE, Asmt_Plan, Class_Present, HCA_ID, (these are column
headings to the atiribute table in the pipeline layer of GIS) and new
records are noted in the Audit Report changes Table on the SQL Server.

Each change noted in the Audit_Reportchanges Table shall be evaluated
by a Risk Management Engineer for potential impact on the Integrity
Management Program. Impacts can include, but are not limited to:

a. The creation or elimination of HCAs caused by changes to the PIR (caused
by changes in OD or MOP) or pipeline alignment (caused by improved
positional accuracy or a re-route),

b.  Anincrease in risk caused by changes in stress, test records, or other
pipeline properties, (See RMP 01, RMP-02, RMP-03, RMP-04, and RMP-
05 for a complete list of attributes that may affect risk) and

c. A change in applicable threats caused by changes in stress or other pipeline
properties such as Joint Efficiency Factor, Longitudinal Seam type, Year
Instalied, or coating type. (See Section 3 of this RMP for a complete list.)

d. Potentially create a change in the Transmission Definition (see Appendix A)

wie D T AR » 1 due'to Servige Yo Jargeivolume customer. As new pipelines are identified
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in the Audit Change Table, the review shall include consideration of
whether the pipeline is being added to serve a large volume customer. If so,
the review will ensure that the transmission definition and HCA
identification will be applied appropriately.

Where pipeline changes impact existing HCAs or produce new HCAs, revisions shall
be made to GIS and annually to the BAP.. The BAP Change Status Log shall also be
updated to ensure the implication for the change is evaluated. GIS, IMACS, and
Assessment Mileage Table shall also be updated to reflect changes to the BAP.

The Risk Management Engineer shall note acceptance of the pipeline change in the
Audit Report changes Table by adding his or her initials in the ‘review_by’ column
and the date of his or her review in the ‘review_date’ column. Supplementary Notes
regarding impact of the change on the Integrity Management Program shall be
included in the Audit Reportchanges Spreadsheet to explain the basis of acceptance.
GIS changes should be evaluated within six months of posting in GIS. In no case
shall the evaluation extend beyond one year. Based on a review by a qualified Risk
Management Engineer, the following changes identified in the Audit Reportchanges
Table may be accepted on the annual update to the IM Program provided they are
subsequently included into the annual revision of the BAP:

Changes in Seam Type

Changes to MOP are managed through Standard Practice $4125:
Changes in pipe alignment

Changes in Assessment Plan or HCA ID.

e  Any change when the changed value is the same as assumed in the current BAP,
e Changes in Wall Thickness or Outside Diameter

e  Changes in SMYS or joint efficiency.

e Changes in Year Installed

e Changes in Class,

e  Changes in Coating.

®

L]

*

[

". HCA Identification Change Process

Company has the responsibility of incorporating newly identified HCAs into its Integrity
Management Program within one year of identification. At the current time, Company will
use the audit change log as the initial method of identifying new HCA’s and then annually
_ supplement that process with a review of changed parcel/land use information, new or

i changed pipelines, and field/First Responder reports to identify new or changes to existing
* HCAs. The field/First Responder reports and pipeline changes will be reviewed as they
are submitted through GIS and the parcel/land use information will be reviewed annually.

See Section 17 New HCA Identification for more details.

Existing Management of Change to Company’s standard operating procedures is handled
*. by the following:

e  Operations Manual
¢  Standards process
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Currently, Company communicates changes and updates to procedures as they are
available,

Revisions are published, unless the change is a compliance issue, as with IM Program.
Those updates and changes are seot out to the divisions and other personnel immediately.

_ There are four different groups that necd to be informed of changes that occur depending
© .. upon the type and significance of the change. Thesc groups are:
i o  Integrity Management personnel
e  Other Company personnel
s Office of Pipeline Safety (OPS) ,
¢  California Public Utilities Commission — Safety Branch (CPUC)

Co

; Integrity Management Pcrsonne! — Whenever any changes occur to RMP-06, formal
.+ training will be documented for the affected Integrity Management Team, Direct
Assessment Team and the In-Line Inspection Team, mcmbers.

Other Company personnel — Whenever any changes occur affecting the patrolling
requirements or data collection requirements for field personnel or contractors, a standup
meeting shall be held to review the changes.

Office of Pipeline Safety — Within 30 days of making a change that substantially affects
the program’s implementation or significant change to the program or schedule, the
Company shall notify OPS of the change, the reason for the change and any actions taken

to ensure the safety of the public is not compromised. Examples of significant changes
include the following:

Merger of Companies or major acquisition of 2 transmission pipeline system,
Determination of susceptibility to SCC when previously considered
unsusceptible,

e Introduction of an assessment methodology not previously used,
Abandoning an assessment methodology previously planned for use.

* A change in the HCA mileage by 10% or more in any calendar year.

' Inaddition, when changing a high risk pipeline’s scheduled assessment from “the first five
years” fo “the second five years”, thc Company will notify OPS of the change, the reason
for the change and any actions taken to ensurc the safety of the public is not compromised.

Notiftcations must provide cnough information for OPS to understand the reason for
deviation/change from the actions specificd in the program. When a specific pipe segment
is affected, the notificaiion must also include information about the affected pipe segment
and HCA. Notifications must also include the name, title, telephone number, and e-mail
address of the Manager of Integrity Management, who may be contacted if additional
information is needed.

. California Public Utilities Commission — Notification to the California Public Utilities
‘i Commission shall be submitted as shown for the Office of Pipeline Safety. In addition,
- the Company will provide an annual report that will document progress and includes the
current version of the current Risk Management Procedures.

Additional information concerning notification to regulatory officials can be found in
Section 14 (Communication Plan) and Section 15 (Netification to Authorities).
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This subsection contains a list of the procedures and/or other documentation used to
21: comply with this element of the integrity management regulations.

Title Description Update Location
: Schedule

Not applicable

WP 4125-04 Uprate Procedure As needed Technical
' Library

Title x Location
Integrity Management Program Change Form Appendix D
IM Program Exception Request Form Appendix G
Testing Schedule or Tool Selection Change Form —to be developed by Integrity Intentionally left blank
Management Program Manager by 12/05
SQL Server

Audit Report Change Log

Specific responsibilities for ensuring compliance with the element covered by this Section
are as follows:

Title

Reports to:

Responsibilities

Vice President of Gas Transmission and
Distribution/President and CEO of

Sr. Vice President of
Engineering and

Annually approves RMP-06

Mapping Supervisor

StanPac Operations

Manager of Integrity Management Director of Integrity | Reviews and approves all RMP changes.
Management and
Technical Support

Gas Transmission Estimating and Manager of Ensure timely updates of GIS with construction

Engineering Support
Services

as-builts, pipeline inspection reports, leak reports,
new construction reports and MAOP changes

Integrity Management Program Manager

Manager of Integrity
Management

Updating and communicating changes to RMP
01, 02, 03, 04, 05 06 and 08.. Responsible for
authorizing and docurnenting changes to
assessment schedules and ensuring
communication to proper authorities.

DA Program Manager Manager of Integrity | Updating and communicating changes to RMP-
Management 09. Seek authorization for changes to Direct
Assessment schedules and obtain authorization
from Integrity Management Program Manager.
Training of and annual review with Direct
Assessment team about RMP-06 and RMP-09.
ILI Program Manager Manager of Integrity | Updating and communicating changes to RMP-
‘ Management 11. Seek authorization for changes to In-Line

inspection schedules and obtain authorization
from Integrity Management Program Manager.
Training of and annual review with In-Line
Inspection team about RMP-06 and RMP-11
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3. Quality Assurance

The regulation points to B31.88S for guidance when creating a Quality Assurance (QA)
plan. According to Section 12 of B31.8S, quality control is defined as “documented proof
that the operator mests all the requirements of their integrity management program.” This
Section describes Company QA measures to verify the implementation and effectiveness
of the IM Program.

. B31.8S Section 12 says that pipeline operators with an existing quality control program
that meets or exceeds the following requirements can incorporate the integrity

13.2. Backgrq:")L,inz
| 3188 12. " management program activities within their existing plan.

185121

(2) Requirements of a quality control program include documentation, implementation
and maintenance. Six activities are usually required:

(1) Identify the processes that will be included in the quality program. -
{2) Determine the sequence and interaction of these processes.

(3) Determine the criteria and methods needed to ensure that both the operation and
control of these processes are effective.

(4) Provide the resources and information necessary to support the operation and
monitoring of these processes.

{(5) Monitor, measure, and analyze these processes.

(6) Implement actions necessary to achieve planned results and continued
improvement of these processes.

(b) Specifically, activities that should be included in the quality control program are as
follows:
(1) Determine the documentation required and include it in the quality assurance
program. These documents shall be controlled and maintained at appropriate locations
for the duration of the program. Examples of documented activities include the BAP,
LTIMP’s, Assessment reports, and Root Cause Analysis reports. . (See Procedures
sections.)

(2) The responsibilities and authorities under this program shall be clearly and
formally defined. (See Roles and Responsibility section.)

(3) Results of the integrity management program and the quality control program
shall be reviewed at predetermined intervals, making recommendations for
improvement.

(4) The peoplc involved in the integrity management program shall be competent,
aware of the program and all of its activities and shall be properly trained to execute
the activities within the program. Documentation of such competence, awareness and
qualification, and the processes for their achievement, shall be part of the quality
control plan,

{5) The operator shall determine how to monitor the integrity management program to
show that it is being implemented according to plan and document these steps. These
control points, criteria and/or performance metrics shall be defined.
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(6) Periodic internal audits of the integrity management program and its quality plan
are recommended. An independent third-party review of the entire program may also
be useful.

(7) Corrective actions to improve the integrity management program or quality plan
shall be documenited and the effectiveness of their implementation monitored.”

Company uses quality assurance checks to confirm that the program addresses pipeline
* system integrity issues. Such quality assurance includes periodic analysis of data to

- promote continual performance improvement and regular monitoring of the Program’s
implementation.

" The data analysis includes an annual review of pipeline incidents and once each calendar

year SME steering committees meet to discuss recommended changes to existing Risk

Mgmt Algorithms.

Program compliance is monitored by monthly reporting of assessments completed

compared to the assessments planned in the Baseline Assessment plan, and periodic
audits of the Integrity Management Program processes and procedures.

" The specifics are detailed in the following sub-sections.

" Regular reporting of assessment completions helps present the status of integrity goals in
an objective manner and enables the Company’s upper management to be aware of non-
compliance with the mileage commitments in the Baseline Assessment Plan.

On a quarterly basis, the Integrity Mgmt Program Mgr collects the miles of DA
assessments completed through Phase 3 and ILI assessments, and reports to the Vice
President of Gas Transmission and Distribution/CEQ of Stanpac.

Company monitors surveillance and preventive activities, and these indicate how well
Company is implementing the various integrity management elements. The required
semi-annual surveys are scheduled in PG&E’s Work Management software and these
records are reviewed during PG&E’s internal regulatory compliance audits.

"¢ Incident measures determine if goals for fewer incidents and less threat to people and the
" environment are being met. These are documented in Incident reports and the annual

_ statistics are summarized by the PSIP Manager and reported in the CPUC Integrity Risk
.. Mgmt Annual report.

.- All data used in risk assessment shall be verified and checked for accuracy on a periodic
basis. A qualified individual within Company or an outside expert shall do verification of
data. RMP-01 explains the sources and methods of ascertaining data for risk assessment.
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Either an internal or an external audit will be performed every other calendar year to
ensure compliance with our own procedures and to ensure those procedures meet
regulatory requirements. .

External Audits: Periodically, Company shall undertake an external audit by a qualified
government or industry source. The external audit will examine IM Program pertormancy
against regulatory requirements and/or other companies. This audit w111 measure how the
Company’s Integrity Management Program and activities are progressing in relation to the
regulation and other companies in the industry.

a2 If the Company Integrity Management Procedures are found through this Quality

13.8. Coqecqve . Assurance process to be lacking in any aspect, changes to the Integrity Management

; AC{IO“ "~ . Program shall be implemented accordmg to the Management of Change (MOC) process.

P T ©° Such changes shall be documented according MOC mlw, and the eﬁ'ﬂctweneﬁs of those
changes shall be monitored via the Quality Assurance process.

Company personnel involved in the Integrity Management Program shail be fluent in the
" program and its activities, and properly trained to execute those activities.

Company has existing procedures to document the qualifications of its personnel, which
. are detailed in the qualifications and training section of each procedure.

The specific personnel that Company must have to carry out an Integrity Management
it Program are outlined in the Roles and Responsibility sections in each element of this Plan.

The DA procedurcs and ILI procedures shall specify the process utilized to verify
: 3. 11 Contra Clor : contractors’ qualifications to perform the work. Generally, these are specified in the
;!Quallﬁcat’m" Contract Specifications for each job.

+ After Integrity Management Program reviews and audits, the results will be reported to
VP Gas Transmission and Distribution, Senior Director of Gas Engineering, Director of
Integrity Management and Technical Support, the Manager of Integrity Manaac“ncnt, the
Manager of Pipeline Engineering, and the program managers for ILI, Direct Assessmeit
and Integrity Management.
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1 3. Re i lesand - Specific responsibilities for ensuring compliance with the element covered by this Section
i 'Lbﬂillity - - areas follows:

Title : Reports to: Responsibilities
ILI Program Manager Sr. Manager Monthly reporting of assessments and metrics
Technical Services

DA Program Manager Manager of Integrity | Monthly reporting of assessments and metrics
' Management

Integrity Management Program Manager | Manager of Integrity | Monthly reporting of assessments completed,
' Management Risk calculation reviews, SME Steering

Committee meetings, CPUC Risk Mgmt report,

‘ Scheduling audits

Public Safety Information Program Supervisor of Gas Incident metrics

(PSIP) Manager System Integrity

. The following outlines dates that address compliance requirements for this element.

Action Item Reviews & Updates

Review of Pipeline Incidents Annually reported to CPUC
Internal or External Audit Every other calendar year

SME Steering Committee Meetings Every calendar year

Monthly reporting of assessments completed Monthly

Validation of Risk Calculations New system wide risk calculations
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This section contains all cross-communication among parties involved in integrity
management and operations.

The regulation states that a communication plan must include the elements of B31.8S
Section 10, and procedures for addressing safety concerns raised by:

(1) OPS; and

(2) A State or local pipeline safety authority when a HCA is located in a State where OPS
has an interstate agent agreement.

o Smahefh il 1

14.'_3;“*60{;1;1;39
‘Compliance -
B31.85 10 and

I3

This Company communications plan is intended to keep appropriate Company personnel,
Jjurisdictional authorities and the public informed about the Company’s Integrity
Management Program. The information may be communicated as part of other required
communications.

" Communications shall be conducted as often as necessary to ensure that appropriate
individuals and authorities have current information about the operator’s system and their
integrity management efforts. Communications shall take place periodically and as often
as necessary to communicate significant changes to the integrity management program.

e , Some of the information is communicated routinely. Other information may be
s communicated upon request.
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. Information will be communicated to the following groups of people outside of the

14.4. Extel ' Company. (The Company does not necessarily limit its external communications to these

Communication ' groups):
e Ay Landowners and tenants along the rights-of-way
.B31.85102 and: Public officials other than Emergency Responders

.. 103 ’ Local and regional Emergency Responders
' i General public

Regulatory Agencies

LR W=

‘ ! The following describes the types of communication processes that have been established
. for each of the above groups.

Landowners and tenants along the rights-of-wayv. Prior to performing integrity

. assessments (DA, smart pigging, etc.), as part of the integrity assessment process, all the

* 1landowners and tenants inside the designated High Consequence Area will be notified.

* ' Most of these notifications will occur and be documented in the job files by letter. One on

~ one communications will occur while gathering data in the field, and any and all questions

will be addressed. Additional notifications will occur if direct examinations are required
that could in any way disrupt normal landowner activities. See Section 9.5 for additional
notifications.

Public Officials other than Emergency Responders. Prior to performing integrity
" assessments (DA, smart pigging, etc.) all permitting agencies, including all applicable
¢ity, county, and federal agencies, will be notified as to the objectives and details of the
specific assessments to be performed. Any and all concerns will be addressed.
~ Documentation for this communication will be part of the permit package, and any
‘' additional correspondence will be included in the job file.

Local and regional Emergency Responders. As part of the Company’s Public Safety
+ Information Program (PSIP), biennially each operations and maintenance District holds an
informational “open house” meeting with all first responding emergency agencies. These
* meetings are documented via the PSIP program documentation process. Integrity
* Management activities will be fully communicated and discussed at these meetings and

" the Emergency Responders will be queried about HCAs near Company pipelines.

General Public. Any concerns or questions raised by the general public will be promptly
addressed.

- Regulatory Agencies. As required by 49 CFR part 192 Subpart O, the Company will
submit semi-annual performance metrics to both DOT/OPS and to the CPUC.
i Additionally, if concems about the Integrity Management Program are raised by either the
" DOT/OPS or the CPUC, the System Integrity Manager shall provide a written response
" providing the company’s assessment of the concern, actions that will be taken to address
the concern, and schedules for completing those actions. The written response (or email)
shali be submitted as required by the Regulating Agency.
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. e The Company (GSM&TS) Emergency Plan Manual contains specific communication

14'5,', c"s's . e.w .. procedures and requirements in the event of 2 crisis. Crisis would include natural disasters

QQmm,';lnllEa N, . affecting public safety or supply, security threats, deaths or accidents, or any other event

= B that could adversely impact the Company’s ability to provide safe and reliable natural gas

transmission service, such that it would immediately impact the public or the environment.

- All key stakeholder contact information, including employees, agencies, corporate
security, first responding agencies, etc. are listed in these procedures. Procedures for
communication with the media are included in these procedures.

Company standard 4413 provides specific requirements for what incidences require
regulatory or agency reporting, who to report to, and the required reporting timeframes.
This standard fully complies with 49 CFR Part 192 requirements and includes telephonic
reports to the CPUC, Gas Quarterly reports and Safety Related Condition reports. During
integrity assessments the Company will ensure this standard is followed to ensure proper
reporting of any serious conditions or incidents that may occur.

- The Company will regularly communicate the status and results of the gas transmission

. Integrity Management activities. Each calendar year, the Vice President, Gas

- Transmission and Distribution will author and distribute a general compliance email to the
gas transmission organizations, which will summarize the general results and activities

= associated with the Integrity Management Program.

Regular communication at all levels will occur during the year. Email, tailboards, and
meetings will provide the mechanisms for the bulk of this communication. The intent is
. for every gas transmission employee to be aware of and understand the basics of the

. Integrity Management initiative. .
;. A Company wide web site is maintained within PG&E’s intranet system to promote
Pipeline Integrity and Risk Management related information exchange. The Integrity
Management Program Manager is responsible for posting the mission /vision and related
informational updates, such as system wide risk statistics and mitigation efforts, a
summary of the incidents occurring on the pipelines and the current CPUC RM Annual
Report.

When employees in the field discover potential hazards, employees can use the web site to
i notify the Risk/Integrity Management team of the concern via the on-line “Pipeline Risk

"7 Evaluation Form. If immediate action is required, the Integrity Management Program
e : .~ Manager will champion the necessary immediate action.

The following documents/references are incorporated as part of Company’s Integrity
Management Program.

Title Location
RMP-9 ECDA Procedure (Landowner Notification) . RM Files
RMP-11 ILI Procedure (Landowner Notification) , RM Files
Company Gas Emergency Plan ' Technical Information Library
Pipeline Safety Manual RM Files
First Responder Manual RM Files
$4413 CPUC and DOT Reportable Incidents Technical Information Library
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14.8. qués .and - Specific responsibilities for ensuring compliance with the element covered by this Section

; Responsibility -
B Tt DL

are as follows:

Title Reports to: Responsibilities

Manager of Integrity Management Director, Integrity Overall Integrity Management Program
Management & Compliance
Technical Support

Integrity Management Program Manager | Manager of Integrity | Integrity Management Program
Management

DA Program Manager Manager of Integrity | Direct Assessment Program
Management

ILI Program Manager Manager of Integrity | ILI Program
Management

14.9. Calendar

-4 The following dates address compliance requirements for this element.

Action Item Reviews & Updates
VP Authorization of RMP-06 Each calendar year
CPUC- Risk/Integrity Management Report Annually

VP IMP internal communication to org. about IMP Each calendar year
PSIP Communications to First Responders Biennially

Metric Reporting to OPS and CPUC Semi-Annually (02 & 08)
Integrity Management Program Communications Semi-Annually
Integrity Management Performance Metrics (Internal) | Monthly

Update Company Integrity Management Website Each calendar year
Update General Public Communications Form As needed
Distribute General Public Communications Form As needed
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£

Notification of authorities is required at various times during the integrity management
process. Company may also be requested to submit the risk analysis or integrity

. management program. This Section presents the details and procedures for those

-+ notifications.

Company makes notifications and reports to OPS and the California Public Utilities as
. part of it the implementation of the integrity management regulations. These include:

Submittal of risk analysis or integrity management program when requested
Use of other technology as an assessment method

Significant deviation or change from assessment schedule or program (see
section 12.10)

Inability to meet remediation schedule and to temporarily reduce Operatma
pressure

Semi-annual performance metrics

Where the Company believes it must deviate from the assessment intervals as
called for in section 192.943, a waiver shall be sought from the Secretary of
Transportation in accordance with 49 USC 60118(c). That section of the code
allows the Secretary to waive compliance with this requirement on terms the
Secretary considers appropriate, if the waiver is not inconsistent with pipeline
safety. The Secretary shall state the reasons for granting a waiver and may act on
a waiver only after notice of an opportunity for a hearing. Copies of any waiver
requests to the Secretary shall also be sent to the CPUC for their information.
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3 Procasses for OPS Notifications

The table below lists the acceptable methods of communications with OPS. Company’s
general policy is to use on-line notification.

Type of Method: Contact Information
Communication:
Notifications: Mail: Office of Pipeline Safety

Pipeline and Hazardous Materials Safety Administration
U.S. Department of Transportation

Information Resources Manager

PHP-10

1200 New Jersey Ave., SE

Washington, DC 20590-0001

Facsimile Information Resources Manager
: (202) 3667128
Online: Integrity Management Database (IMDB) Web site at

http://primis.rspa.dot.gov/gasimp

Reports: Mail: Office of Pipeline Safety

Pipeline and Hazardous Materials Safety Administration
U.S. Department of Transportation

Information Resources Manager

PHP-10

1200 New Jersey Ave., SE

Washington, DC 20590-0001

Facsimile (202) 366-7128

Online Reporting System: OPS Home Page at http://ops.dot. gov
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1d Safety Measures ' - S

. This section of the Integrity Management Program covers environmental and safety risks,
"+ and the steps taken by Company to ensure that the baseline assessment is being conducted
i in a manner that minimizes those risks.

4!t The Company has in place an extensive safety and environmental protection program. In

' addition, procedures are being developed to address excavation issues of transmission
 pipelines and the Company has a number of environmental procedures in place to address
" spills and cleanup in an environmentally safe manner..

Title Location

P-002 E-Screen and BMPs Procedure and Environmental Services Website

associated exhibits

USP-22 Safety and Health Program Safety Health and Claims website

USP-17 Environmental Management System Guidance Document Library Company Intranet
PG&E Utilities Operation Guideline G14413

" The following documents/references are incorporated as part of Company’s Integrity
 Management Program.

Title Location

Specific responsibilities for ensuring compliance with the element covered by this Section

Re?, QhSibility .+ areas follows:

Title Reports to: Responsibilities
As noted in each reference procedure

The following outlines dates that address compliance requirements for this element.

lendar
Action Item Reviews & Updates
Revise Section 16 As Necessary

Page 85

Proprietary Information . .~ __ B




u &

Integrity Management Program  Revision 5 :.[05/13/10]

Pacific Gas and Eiectric Standard Pacific Pipelines Inc

This section covers processes for newly identified High Consequence Areas.

There are nine causes for a newly identified High Consequence Area:

Surveys to verify identified sites (Field Engineer Reports)

Information from first responders and public officials

New licensed community care facility

- The New HCA Identification flowchart shows the high-level process for new v HCA
identification.

1. New installation or changes to an existing pipeline
. 2. New or updated parcel/land use information
3. Data that suggests an HCA under development (Field “New Construcnon” reports)
"~ 4. Updated aena.l imagery ‘
5. Surveys to verify identified sites (Field Engineer Reports) :
6. Public Official Notification
7.
8.
9.

New HCA Identification Process

New pipeline or
Change to
existing pipeline

Aerlal imagery Ca.Soclal  |:

N::;;;,:sg?:g Field reports of review of Services |

P *New Construction” *downgraded’ Llcensed
deta parcels Communlty Care |
Listings Up}iatesj

T

+

Document; no
action required
at this time.
L o

e ¢

ces data
suggesta new
HCA?

GIS review of
each location

Yeos

+
Agply HCA

ldentification
Process

x Ne

o -
s pipeline In an

HCA?

\

Yes

Add newly
identifled
scgmentte
BAP
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- Newly identified High Consequence Areas go through the same integrity management
processes as all other HCAs. They must be incorporated into the Company baseline

~ assessment plan within one yéar of discovery, and assessment must be completed within
. 10 years of identification.

- Information about possible new HCA areas comes from different sources. Some of these
’} may include (but are not limited to):

; Routine patrolling

New construction drawings and reports

New parcel data

Updated land use designations

New information from Ca. Social Services Licensed Community Care Listing

Procedure to update class locations

Surveys to verify identified sites (Field Engineer Reports)

Aerial imagery review of parcels whose structure count or identified site designation

was downgraded because historical aerial photography revealed the structures were

out of the impact zone

¢ Information from first responders and public officials such as the California Social

Services Licensed Community Care listing

¢ & & ¢ 5 O & 3

. New pipelines or changes in existing pipeline operating conditions could create HCAs.
€. The following data shall be reviewed to identify these changes:

; e  Annually a GIS review will be performed to assess all pipeline segments newly
installed or reconstructed

e  Annually review GIS for pipelines with pressure tests in the previous year. This
review will verify that existing processes have notified the Integrity Management
team of all pipeline operating changes

o  As they occur, all MAOP/MOP changes shall be reviewed. The Integrity

§ Management team is c¢’d on all changes.

| The process detailed in paragraph 1.3 will be followed to determine if the new pipeline

' route or impact zone creates an HCA. All newly identified HCAs will be added to a

revised Baseline Assessment Plan and scheduled for assessment within 10 years of the

HCA identification.

. The following data will be reviewed (as specified) to determine if new HCAs exist:

e e  Annually review all parcels whose land use codes have changed

e  Annually review the most current aerial photography for all parcels with
downgraded “Structures” or “Id Sites™ to determine if new structures or
expansions to existing structures have changed the parcel’s designation
Annually review Ca. Social Services Community Care Listing
Annually review all “Notice of New Construction” from the previous year to
capture any “Identified Sites” discovered by field personnel.
Biennially review input from First Responders

e Every § calendar years do a complete review of transmission pipelines to re-
verify HCA identification (using the latest aerial imagery).

_l:":“7.,’5.; Data .
' Suggesting a Ne

'HCA
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. 31 éi'G Pr . d This subsection contains a list of the procedures and/or other documentation used to
Rt Ao oce Jures comply with this element of the integrity management regulations.
Description Update Location
Scheduje
RMP-08 Identification, Location and As necessary. RM Files
Documentation of High Consequence
Areas (HCA’s)

. The following documents/references are incorporated as part of Company’s Integrity

- © Management Program.
Title Location
RMP-08 RM Files
Land Use Codes for Counties RM Fiie 15
PG&E Parcel Data Feature Class Descriptions from Cadastra RM File 15

Specific responsibilities for ensuring compliance with the element covered by this Section
are as follows:

Title Reports to: Responsibilities
Integrity Management Program Manager | Manager of Integrity | Ensure all HCA reviews occur
Management
PSIP Manager Manager of Integrity | Gathering First Responder input
Management
GIS Team Lead Integrity Obtaining the licensed community care listing
Management from California Social Services
Program Manzager

The following outlines dates that address compliance requirements for this element.

Action Item Reviews & Updates
Land use code review Annually

Review parcels with land use code change Annually

Ca. Social Services Licensed Comm. Care Listing Annually

New Pipeline Construction Ongoing

Changed Pipeline Operating Conditions Ongoing

Notice of New Construction Ongoing

First Responder input Biennially
MAOP/MOP changes As they occur
Complete HCA Identification Review Every Fifth Year
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. 1‘ 8 71 Exceptions It is expected that all requirements of this procedure be met in conducting the Integrity
Vet - . Management Program. However, when this is not possible, then exceptions can be made
by obtaining approval, and documenting the exceptions, as prescribed in this section.
Note: Ifit is the intent to take exception to a “shall” stated in either the DOT Integrity
Management Rule then a waiver must be obtained from OPS.

The purpose of ‘this section is to provide control and documentation of exceptions taken of
this procedure. ‘This control and documentation is to maintain the integrity of conducting

:  an the Integrity Mariagement Program, to continuously improve the process by providing
feedback, and to have an auditable trail and be in compliance with the procedure at all
times. 7

18.2 Objéctive

:ﬁji‘l 83 ‘E?SGGP“QF‘ The following process is required for taking an exception with this procedure. It shall be
~Requirements . documented on the form provided in Appendix G, Exception Report:

o  Section of Procedure: State the specific paragraph number where the exception is
being taken. Briefly state in your own words the requirements of the paragraph.
Alternative Plan: State what is proposed instead of what is required in the procedure.
Reason: Provide the reason the exception is needed.

Recommendation: Indicate if it is recommended to change the procedure or that this
exception is project specific.

e Approval: Obtain approval from the Manager of Integrity Management or his/her

o designate prior to acting on the exception.

.« Documentation: Document the above steps on the form provided in Appendix G,
Exception Report. Place all exception reports in the RMP File 22 — Program
Exceptions.

o Exception to CPUC/OPS “shall” statements in the Integrity Management Rule or
referenced standards require waiver be obtained from OPS prior to Exception
Approval by the System Integrity Manager.
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“"!Def mtlon

CODE INTERPRETATION
Subject  49CFR Section 192.3 Definitions.... Transmission Lines

Problem In order to consistently respond to the annual DOT and FERC data requests and to evaluate
CGT pipeline maintenance and operation compliance with DOT Pipeline Safety Regulations
(49CFR192), GSM&TS needs to determine which of its pipelines should be classified as
transmission and which should be classified as distribution.

Code Language
Transmission Line means a pipeline, other than a gathedng line, that:

(@) Transports gas from a gathering line or storage fadility to a distrbution center, storage
facility, or latge volume customer that is not downstream from a distribution center;

(d) Operates at a hoop stress of 20 percent or more of SMYS; or,

{c) Transports gas within a storage field

A large volume customer may treceive similar volumes of gas as a distdbution centet, and
includes factores, power plants, and institutional users of gas.
OPS Code Interpretations

Transmission Line:

11/30/78 — “Since the term “ransmission line” was used in those notices and the notices were,
in general, based on the U.S.A.S. B31.8 Code (1968 ed.), we agree that the notices
must have been drafted with the B31.8 dcﬁnition of ‘transmission line’ in
mind. ....Since the term ‘transmission line’ in Part 192 is intended to have the same
meaning as that in the B31.8 Code....”

08/09/88 — “A pipeline, a piece of which is operated at 20 percent or more of SMYS, is
classified as a transmission line at least to the terminus of the last segment
operating at 20 percent or more of SMYS.

05/30/91 — “(ends at)..the point where gas enters piping used primarily to deliver gas to
customers who purcha..c for consumption as opposed to customers who
puschase it for resale.”

Distribution Center:
Per OPS interpretations on 11/30/78 and 5/30/91 a distdbution center is:
“_the point where gas enters piping used primarily to deliver gas to customers who purchase it
for consumption as opposed to customers who purchase it for resale.”

PG&E application of the definitions/i interpretations
In addition to the OPS code interpretations; GSM&TS must document the following internal
definitions in order to document the classifications of the pipelines it opcrates:
Maximum Operating Stress (MOP)
The lowest MAOP in 2 pipeline segoaent is considered by PG&E to be the MOP. The MOP is
used to calculate the hoop stresses in 2 pipeline segment and determine the percent of SMYS
for each unique pipe section in the segimeat’ -
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Numbered Lines and DFMs:

Historically GSM&TS’ pipelines have been segregated into two classifications; Numbered
Transmission Lines, and DFMs. These classifications reflected the ASME B31.8 function of
the pipelines and the FERC accounting used to construct them. Numbered Transmission lines
were considered txans:m.'ission, and DFMs were considered functionally distribution. DFMs
operating over 20% SMYS were accounted 2s distribution but maintained as transmission to
meet the CFR 49 definition.

Disttibution Centét:

CGT will consider thé distribution centers to be “points” where gas flows into non-
transmission DFMs (opetating under 20% and primarily delivering to customers who have
purchased it for consumption), or district regulating stations that feed distribution mains and
services. Ee

Latge Volume Customer:

CGT defines latge volume customer as 2 customer whose usage qualifics as 2 noncore end-use
customer according to Tariff schedule G-NT. To qualify, a customer must: 1) have an average
historical use through 4 single meter of greater than 3,000,000 therms/yr for the previous three
years and a historical use of greater than 2,500,000 therms /yrin the most recent 12-month
petiod or be able to document an increase in gas use due to permanent changes in the
operations of the Customer’s facility that will cause usage to exceed 3,000,000 therwns/year.

Interpretation -
Unless 2 review determines that the definitions have been incorrectly applied, the following critetia will be
used to determine if 2 pipeline will be classified as transmission. Misapplications of the criteria will be
documented at the end of this interpretation. The criteria are as follows:
2) Transports gas... "
e Pipelines historically numbered and classified as transmission to meet CFR 49 reporting and
maintenance requirements.
e  All pipelines directly connected to gas gathering lines
e Pipelines primarly used to deliver gas to customers who purchase it for resale as opposed
to customers who purchase it for consumption.
o All pipelines, not downstream of a distribution center, whose primary customer is 2 large
non-core customer, even though it may be operating below 20% SMYS.
b) Operates at or above 20%...
e All portions of pipelines that operate with 2 hoop stress at or above 20% SMYS or precede
a portion that operates with a hoop stress at or above 20% SMYS.
©) All pipelines transporting gas within or from 2 gas storage field

Misapplication of PG&E’s transmission line interpretation

A review was performed system-wide to determine if there were pipelines that had been incorrectly defined
as DFMs or as numbeted transmission lines. The interpretation was used to determine the correct
classification. PG&E’s GIS was updated to reflect the correct classification, but the pipeline number was
not changed so that the link to his;tbiq:ical documentation would not be lost. To date these misapplications
are limited to: 119D, 126A, 126C, 126D, 1374, 137C and 137D.
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'PIPE and ENVIRONMENT DATA o
IMA# 002 0.00

Raute 002
Source Route Source MP D

| 1425 |

11425 TP ] 7549 [MPZ 7646 | Footags

[(Segmert- .

S ELLESIES

TOSAW | %

. 3585

B None

,lIG:Threat identiﬁed?,‘f. S

CC Specific consmeratmns U e T e

Dlstanoe ‘frbm near:st
Comprassor? ’

TPL.eaks >

Unifa! ﬂél .
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Integrity Management Prégram Standard Pacific
Change Form |

Pipelines Inc.

Pacific Gas and Electric Changes for RMP- ‘ Attachment D to RMP-06
Revision Date g Page 94 of 99
Section. | Change Reason for Change Implication of Change
!
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Appendix F LTIMP Checklist

Checkiist

Category Item - Status Notes
Integrity Management data for the relevant pipeline
la):éalﬁglt:gggﬂ A segment’s) pulted from files and available for review
9 with GIS data.
A2 A and H Form Themes are visible during review
All past assassments identified, integrated In GIS,
A3 legendized appropriately, and visible for review while
panning results (In Notes provide themes and
location of themes)
A4 Remediations gre Incorporated into GIS
Studies/Reports avallable on the seclion of pipe are
A5 avaitable for consideration during review {In Notes
. Provide References) (Ensure that root cause
reports are considered.)
AG Pipe Properties theme vistble and legendized based
‘on HCA_ID
AT Risk Theme loaded and available for dnnéide:rétfon
: during panning
Theme of Pipelines identified by field as having a
A7.a higher lavel of risk from third party damage loaded
and visible {mag_loc)
ATDb Foreign Line Themes loaded and visible (In Nates
" provide themes used)
Ceotechnical hazards loaded and fault thame,
ATc landslide, and erosion themes visible. (Other
themes shall be rade visible as apprapriate.)
ATd Electric Transmission Lines Theme loaded and
¢ Visible
Ave Raillines Theme Loaded and Visible
A8 USA Information loaded and available for
. consideration during panning
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Appendix F LTIMP Checklist

uoljewojuj ME;G!.IdO.I&

Category | ltem | Checklist_ Status Notes

AD Aerial Photography Is avallable and utilized &uﬁng
i review.

A10 Parcel Data Loaded and available for review to
verlfy extent of HCA's

A PIC Tool Results loaded and avaliable for review to
. varify extent of HCA's

Review / Verify that the assessment covers the intended
Analysis / B.1 scope of assessment using appropriate tool. (Refer

Recommendatio to GIS)

Sons T Verify that all of the necessary threats have been ..
. B.2 _assessed: Note any threats requiring further .
assessment.

1F1L1, check for Internal Corrosion damage reporied.
If damage reported and verified (ascertaln if it
exists), ensure that the route and segment are
included In ihe BAP/IMACS/ and Threat
Spreadshaels as an Internal Corroslon Threat. If
applicable, scope out extent of threat application,

B3

if ECDA, check for Identification of Internat Corrosion
threat/damage, SCC damage, and selective seam
weld damage. If damage reported, ensure that the
B4 route and segment are included in the BAP/IMACS/
and Threat Spreadsheets as an Internal Corrosion
Threat. If applicable, scope out extent of threat
application.

Using GIS, pan through Integrated data, analyze,
and establish desired prevention and mitigation
B.5 measures. In addition to the data integrated and
reviewed in ltems A.1 to A.14, ensure that the
following risk mitigation strategies are considered:

While panning, review HCA to ensure that it looks

BSa appropriate.
B5b Improved cathodic protection — Recoat, addition or
- alteration of rectifiers, anodeflex, ete.
Improved resistance to Third Party damage
BA.C {improved Line Marking, Landowner Notification,
o additional public awarenass efforts, increased cover,
thicker pipe, relocation)
B.5.d implementing additional inspection and malntenance

programs.

B.5.e Cyclic fatigue
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Appendix F LTIMP Checklist

Category Item Checklist ] Status Notes
BS54 Installation of Automatic Shut-off Valves or Remcte
- Confrol Valves
BS Instalfation of computerized manitoring and leak
=4 detection systems
B.5.h Providing additionel training to personnel on
o response procedures
B.5. Condugcting drills with emergency responders
c.A Calculation of reassessment interval based on data
: Integration as shown In A.1 to A.14
c2 Calculation of reassessmernt interval based on risk
Caleulation of reassessmant interval based on
Detarmine c3 threats
Reassessmant
Schedule C4 Calculation of reassessment Interval based on § 4.9
: of RMP-06 :
Cda L1 -
C4b ECDA- o o )
DA '| Description of process completed and Incorporated
' into project files.
Dascription of recommendations for preventive and
D.2 mitigative measures. Rank priority of measures
based on rigk.
D3 Dascription of recommendad additional
: investigation.
Update of IMACS to track that preventive/miligative
Documentation and Investigative efforts are completed and
D.E completed as risk indicates. (Pipelines that have
* been identifled as similar and requiring preventative
and mitigative measures shali also be entered into
IMACS.)
D.6 BAP / GIS 7 IMACS / and Threat Spreadsheet
. revised to reflect next assessment plan.
Consideration to Prevention and Mitigative
D7 measures to pipeline segments that may have
similar material and envircnmental characteristics.
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" Appéhdix G. ExceptionReport -

Integrity Management Exception Report

DATE OF REPORT:,
EXCEPTION REPORT NUMBER:

ROUTE NUMBER:

Procedure and Paragraph Number of Exception:

Requirements of paragraph (Your own woirds):

Alternative Plan:

Reason for Exception:

Recommendation: Should the procedure be changed? Oyes ONo
COMMENTS:

Does this waiver require CPUC/OPS Notification: OYES O No

Risk Management Engineer: ‘ Date:

Reviewer: Date:

PROGRAM MANAGER: DATE

/1]

MANAGER SYSTEM INTEGRITY: DATE
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. State Authority Notifications

California is the only state in which the Company has pipelines. The Cumpany s general
" policy is to use mail to notify the state authority.

STATE OF: California .
Public Utilities Commission :
AUTHORITY: — Safety and Reliability |
Branch f
‘Type of Vie 111 Contact Information
Communication: | | ... o
Notifications: Mr. Raffy Stepanian, Chief
505 Van Ness Avenue, Room 2005
San Francisco, CA 94102-3298
Facsimile
Online:
Reports: . Mail: Mr. Rafly Stepanian, Chief
505 Van Ness Avenue, Room 2005
San Francisco, CA 94102-3258
Facsimile
Online Reporting System:

5.4, Roles an . Specific responsibilitics for ensuring compliance w1th the element covered bv this Section

IResponsnblhty - are as follows:
Title Reports to: Responsibilities
Integrity Management Program Manager | Manager of Integrity | Semi-annual report, CPUC Annual Risk
Management Management Report of any significant changes to
the Integrity Management Progrem. |

Page 84

Proprietary Information




RMP-10 Page 1 of 63
Date: 12/2009

PACIFIC GAS AND ELECTRIC COMPANY

PACIFIC GAS & ELECTRIC COMPANY
GAS TRANSMISSION & DISTRIBUTION ENGINEERING DEPT -
CORROSION ENGINEERING SECTION -

Y
Procedure for Dry Gas Internal Corrosion Direct Assessment

Procedure No. RMP-10

Integrity Management Program

- »

Prepared By: po= —ep = -\ Date: ‘4~2~/ 4
Dave Aauiar. Senior I(d\lislna Corrosion Englheer
Approved By: M X Date: _4-9"10

Sara Burke; Manager of Integrity Management
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1.0 PURPOSE

The purpose of this procedure Is to describe the process of performing a Dry Gas Internal Corrosion
Direct Assessment {(DG-ICDA) methodology on specified pipsiine segments carrying normally ‘dry
gas. The protocol provides instructions, guidance and requirements to parform and document the
DG-ICDA process. This procedure Is in accordance with Federal Rulemaking on Integrity
management for gas pipelines (49 CFR Part 192 and ASME/ ANS| B31.88-2004).

2.0  INTRODUCTION

DG-ICDA Is Intended to improve safety by assessing internal corrosion in natural gas pipelines and
ensuring pipsline integrity. -

24 Scope

. This document covers guidelines for the Implementation of the methodology termed Internal
Corroslon Direct Assessment for pipelines carrying normally dry natural gas (DG-ICDA) that
can be used to help ensure pipeline integrily. The methodolegy is applicable to pipslines that
normally carry dry gas, but may suffer from infrequent, short-term upsets of liquld { water or
other electrolytes). DG-{CDA applications may include but are not limited to assessments of
Internal corrosion of pipeline segments, drips, and crossovers for which alternative methods
may not be practical.

DG-ICDA Is intended as a tool to predict most likely areas of internal corrosion, including
chemical and microblolagically Influenced corrosion, and must be used in conjunction with

eXamination techniques. DG-ICDA focuses the direct examination on locations where internal
corroslon is most likely.

This procedure is intended to evaluate the Integrity of pipeline segments that are primarlly
threatened by Internal corroslon. However, during the assessment process, other types of
damage may be Identified, such as mechanical damage, external corrosion, stress corrosion
cracking (SCC), efe. In those cases, the damage must be dacumented and appropriate steps
shall be taken in accordance with the Integrity Management Plan.

2.2 DG-ICDA Steps

The DG-ICDA methodology is a four-step process requiring Integration of pre-assessment and
indirect inspection data, with detalled examinations of the Internal pipeline surface. The
methodology Is applicable to natural gas plpelines that normally carry dry gas, but may suffer
from Infrequent, short-term upsets of liquid (or other electrolyte). The basis of DG-ICDA for
normally dry natural gas pipelines Is that a direct examination of locations along a plpsline
where water would first accumulate provides Information about the downstream condition of the
pipeline. If the locations along a length of pipe most likely to accumulate water have not
corroded, other downstream locations less likely to accumulate water may be consldered free
from corroston. The DG-ICDA Indirect Inspection step relles on the ability to identify locations
most likely to accumulate water and Is applicable to pipelines where stratified film flow Is the
primary liquid {ransport mechanism.

The four steps of the process are:

Pre-Assessment ~ Includes collecting essential historic and current operating data about the
pipeline, determining whether DG-ICDA Is feaslble, and defining DG-ICDA regions. The types
of data to be collected are avallable in GIS, construction records, operating and maintenance
histories, allgnment sheets, corrosion survey records, gas and liquid analysis reports, and
inspection reports from prior Integrity evaluations or malntenance actions.

 ldentiftcation of IGDA Reglons ~ Covers flow-modeling techniques, developing a pipsline
‘elevation profile; arid Identifying sites whers internal corrosion may be present.

SRR ".\’lde"?‘x'tification.Of Locatlons For Excavation and Dlrect Examination — Includes prioritizing
and performing excavations and conducting direct examinations of the pipeline to determine
whether Internal corrosion is present. ) ‘ ' " '
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Post Assessment -~ Covers analyzing data collected from the previous thres steps to assess
the effeclivengss of the DG-ICDA process, establishing monitoring processes where IC was
found, and determining reassessment intervals. :

23 - Roles and Responsibllities

234 - Manager of Integrity Management : The Manager of the Integrity Management
Department has the overall responsibllity to assure that this procedure is implemented
effectively. This procedure assigns approval of decuments, plans and exceptions to
this position. The Manager of the Integrity Management Department may delegate
some or all of these approving responsibilities.

23.2 Supervising Englneer: The Supervising Englneer reports to the Manager of
Integrity Management and is responsible for the supervision of the ICDA team and
management of all ICDA projects from a programatic perspective. This includes
Insuring that all ICDA projects and compllance related documentation get completed In
a timely manner. This position s also responsible for the creation, revision, and
communication of changes assoclated with ICDA procedures,

2.3.3 ICDA Project Manager: The DG-IGDA Project Manager (ICDA-PM) Is responsible
to assure that all aspects of the assigned DG-ICDA projects are conducted in full
compliance with this procedure. In addition, the ICDA-PM Is responsible for the
effective planning, documenting and communlcating the various aspects and stages of
the assigned DG-ICDA projects.

234 ICDA Project Engineer: The Project Engineer is responsible for the technical
evaluations and analyses conducted through out the assessment process. These
include, but are not limited to, sufficient data analysis, DG-ICDA reglon designation,
indirect Inspection results, remalning strangth evaluations, and post assessment
analysls. These functions can also be performed by the Senior Technical Advisor
(STA).

235 Direct Inspection Personnel: The Indirect Inspection Personnel are responsible for
conducting direct examinations. They are responsible for conducting the inspections
and tests in accordance with this procedure and other testing procedures that have
been referenced In the assessment process. :

2.3.6 Sentor Technical Advisor: The Senior Technical Advisor (STA) reports to the
Supervising Enginser of Corrosion Engineering & Technical Support (CETS), and Is
responsible for the technical aspects of this procedure and that it Is Implemented
effectively. The STA Is also responsible for assuring that when this procedure is
implemented, all forms and documents assaciated with this DG-ICDA Procedure are
properly completed and filad.

24 Qualifications

The provisions of this procedure shall be applied under the direction of competent persons
who, by reason of knowledge of the physical sclences and the principles of englneering and
rmathematics, acquired by education and related practical experience, are qualified to engage in
the practice of corrosion control and risk assessment on ferrous plping systems. The spacific
qualifications are described below, - ' ‘

234 Manager of Integrity Management: Shali be & degreed enginser and have sufficlent
gas transmission corrosion related experience to provide guidancs and oversight to the
personnel conducting the DG-ICDA process.

23.2 Supervising Engineer: Shallbea degreed engineer or have equivalent plpeline
. experlence. The Supervising Enginser shall have 3-5 years of gas related supervisory
experlence in maintenance, construction, or engineering/estimating. The Supervising
Engineer shall have taken the CGT Corrosion Confre] Jrelning gourss,sapd be forpally,, |

trained on th}s _gi‘ocedure,' RMP-19,
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23.3 IGDA Project Manager: The ICDA-PM shall be a degreed engineer or have
equivalent pipeline experlence. The ICDA-PM shall have taken CGT Corrosion Control
training course and be formally trained on this procedure, RMP-12.

23.4 ICDA Project Engineer: The ICDA project englneer shall be a degreed engineer with
experlence with corrosion control In the pipeline Industry. The engineer shall have
taken the CGT Carroslon Control treining and be formally trained on this procedure,
RMP-10. In addition, the engineer shail have documented training on the use of ’
RSTRENG.

2.3.6 Direct Inspectlon Personnel: The personnel performing the direct Inspections shall
meet the CGT Operator Qualification Requirements and also be certified with
supporting training documentation for the specific Inspections they are condugcting for
the DG-ICDA. ~

236 Senlor Technical Advisor: Shallbea dagreed engineer with at least 8-years
. corrosion related experlence, or shall have equivalent Industry certification.

2.3.7 3rd Party Contractor: Shall meet the qualifications for the role that they are
assuming.

25 Definitions
The following are definillons of some key terms used In this procedure:

Considered: A data element that Is recommended to be taken Into account for the feasibllity
assessmant, designation of DG-ICDA reglons, or analysls of test results. Its omission does not
require approval or documentation. '

Corrosion: The deterloration of a material, usually & metal, that resuilts froma reaction with its
environment.

Corrosion Rate: The rate at which corrosion proceeds. The unlts are typlcally In mils per year
(mpy). '

Critical Inclination Angle: Determined by DG-ICDA flow modsling; the lowest angle at which
liquid carryover Is not expected to cccur under stratifled flow conditions.

Defined Length: Any length of pipeline until a new input changes flow characteristics or the

_ potential for water entry. . .

Desired: A data element thatis recommended and should be obtalned if reasonably possible
or easily measured. lis omission does not require approval or documentation.

Direct Examination: Examination of the plpe wall at a specific location ta determine whether
Internal corrosion is present utllizing non-destructive evaluation (NDE) methods. This may be
performed using visual, ultrasonic, radiographic, or other means.

Direct Assessment: A structured process for pipeline operators o assess the Integrity of -
pipetines. : :

DG-ICDA Region: A continuous length of pipeline (including weld jolnts) or taps off of a
pipsline uninterrupted by any significant change In water or flow characteristics that includes
similar physical characteristics, sources of gas/fliquids, and/or operating history.

Dry Gas: Agasata temperature above its dew polnt and without condensed liquids that
meets the requirements of Rule 21.

Dry Gas Internal Corroslon Direct Assessmont {(DG-ICDA): The Internal corrosion direct
assessment process as defined In this procedure, applicable to normally dry gas systems.

Electrolyte: The fiquid adjacent to and In contact with the Internal pipeline surface, Including
the moisture and other chemicals contained thersin. In the electrolyte, the jons present wilt
riigrate In an electrlc fiold.

3 “ ‘i.”ié‘Fluild: A substance that does not perménently resist distortion. Both liquids and ggses are.
fluids. -7

-
IR
e
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Flow Model: A mathematical approach used to model systems. In DG-ICDA, flow modeling Is

_ utllized to find the critical inclination angle past which lquid holdup is expected. This Includes

evaluating flow velacities and the potential of liquid accumutation.
Gathering System: Plpeline and related facllities to coliect and move produced gas

- progressively starting from indlvidual wells to a trunk, common, or main line. Producsd gas

typlcally will not meet gas quality specifications lypical of gas fransmission systams without
additional processing.

Geographic Information System (GIS): A system including data, hardware, software, and

personnel, for managing information connected with geographic locations,

High Consequence Area (HCA): Location along the pipeline that mests the characteristics
specified DOT Part 192, Subpart O.

Historlc Inlet: A pipeline inlet that Is no longer used to transport gas into the line.

HCA:covered-segment: Any length of pipe within and bounded by the borders of a High
Consequence Area (HCA) that meats the characteristics specified by DOT Part 192 Subpart O,
requiring it to be included in the company Integrity Management Plan.

Inclination angle: An angle resulting from changs In elevation between two points cn a
pipeline, in degrees.

Indicatlon: Any deviation from the norm as measured by an Indlrect inspection tool.
Internal Corroslon: Corrosion occurring on the Inside of a pipeline.

In-Line Inspection (ILI): The inspsction of a plpeline from the interior of the plpeline using an
In-line Instrumented inspaction tool. The tools used to conduct IL1 are known as pigs, smart
pigs, or intelligent pigs.

Liguld: A substance that tends to malntaln a fixed volume but not a fixed shape.

Liquid Holdup: Accumulation of liquid (..., Input liquid volume is greater than output liquid
volume).

Low Point: Pipeline locations and features, such as sags, drips, inclines, vaives, manifolds,
dead-legs, and traps, where Tiquids can accumulate.

Mlcroblologlcally Influenced Corroslon (MIC): Metal corrasion or deterloratlon which restdts
from the metabolic activity of microorganisms.

Mil: a thousandth of an inch. Usad in corroslon rate in mils per year
Natural Gas: Primarily methane as produced from natural sources.

Nondestructive Evaluation (NDE): An inspection technique that does not damage the item
belng examined.

Potential Liquid Holdup Location: Pipeline locations and features, such as sags, drips,
inclines, valves, manifolds, dead-legs, and traps, where liquids can accumulate. In DG-ICDA,
gorresponds to any low point and associated uphill inclination until critieal inclination angle is
reached.

_ Remediation: A procedurs or operation that addresses the factor(s) causing a defect or

Imperfection.

Required: A data element that must be obtalned or its omission must be approved and
documented in accordances with Section 8.0 of this procedure.

Segment: A portion of a pipeline that is (fo be) assessed using DG-ICDA. A segment may
consist of one or more DG-ICDA ragions.

Shall: A requirement that must be complied with or its exception must be approved and
documented in accordance with Section 8.0 of this _procedure. ]

Should: A recommendation that Is deslrable to follow.
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Stratlﬁed'Flow: A multiphase-flow regime in which fiulds are éeparated Into layers, with lighter
flulds flowing above heavier (i.¢., higher density) flulds.

Superficlal Gas Velocity: The volumetric flow rate of gas (at system temperature and
pressure) divided by the cross-sectional area of the pipe.

- U.8. Geologlcal Survey (USGS): Responsib[e for providing scléntmc information to describe
and Interpret America's landscape by mapping the terraln, monltoring changes over time, an
analyzing how and why these changes have occurred.

3.0 PIPELINE SEGMENTS REQUIRING DG-ICDA

3.24 ldentification of DG-ICDA Projects: Pipsline segments needing or requiring a DG-
{CDA can be Identified from multiple sources, Usually the requests for DG-ICDA
analysis wilt come from the Integrity Management Program Manager. However, the
company may utilize DG-ICDA for other business or operating Initiatives. This -
procedure does not address the identification or ranking processes of pipeline
segments requiring DG-ICDA. Where this procedure and RMP-6 come Into conflict, the
requirements of RMP-6 shall prevall.

3.2.2 Information Provided With DG-ICDA Request: The request for a DG-ICDA shall
provide the following information:

o Integrity Management (Route) Name (if applicable)

+ Route Number

o Source Route (if applicable)

+ Starting and ending mile polnts of requested DG-ICDA
+  Approval of the Manager of integrity Management.

4.0 PRE-ASSESSMENT

)

41 bbjecﬂves
" The objectives of the Pre-Assessment process are to:
» Collect and integrate data
» Assess the feasibllity of DG-ICDA
« Document the pre-assessment results -

4.2 * Data Collection

424  Purpose: Collect and integrate historical data, current deta, and physical info rmation
for the segments o be evaluated. .

422  Reguirements: Data elements are Identified as elther “Required” or "Deslre d” in
Appendix A, Teble 1. “Required” data elements shall be collscted before the Pre-
Assessment step Is completed. The ICDA-PE may determine that & "Desired” data
element Is necessary towards assessing a glven segment, and thus identify it &S
“Requlired”. ’

423  Sources: The data to be callected can be found In construction records, operatng

and maintenance histories, alignment sheets, GIS, corrosion survey records, and gas

_ and liquid analysls reports, as well as Inspection reports from previous Integrity . . .
sy oo o evaluations and maintenancs actions. The data collected Is usually that collected inan

1.
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overall pipeline risk (threat) assessment and In ECDA programs. Therefore, the ICDA-
PE may deolde to conduct the Pre-Assessment step in conjunction with an ECDA or
other risk assessment effort.

4.2.4 Spatial Mapping: Spatial mapping of the pipeline Is particularly Important In DG-
ICDA. The ICDA-PE may consider performing a Global Positioning Survey (GPS) to
collect data with sub-meter accuracy. If a GPS survey Is performed, a static or other
high-accuracy and precision method should be used to obtain GIS information. Tool
resolution should accurately measure elevation and horizontalivertical positioning of
inclines. Interval spacing should be small enough to accurately measure each inclined
length {typicaily 100" In flat terrain and 60° or less where Inclines greater than 1:6 are
present),

4.24.1 U.8. Geologlcal Survey (USGS) maps with sufficlent resolution may also be
used, although pipeline elevation changes (suchas those at roads, major
substructures, and rlvers) that would not appear on maps must be considered.

4.2.4.2 When high accuracy data is not avallable for the entire segment, consider
supplementing USGS data with high accuracy and precision GIS field
measurements at locations of concern.

4.2.6 Alignment: Data and observations from past years and current Inspections shall be
aligned. These observations may Includs, but are not limited to, any GIS
measurements, locations of roads, major substructures, stream crossings, locations of
previous internal corrosion, ECDA data, and any ILI data.

4.2.6 Documentation: All data collected shall be recorded In Form A: Data Collection
Form In Appendix C. A filing system shall be managed to compile documentation from
the DG-ICDA process. Pipsline data including Pre-Assessment data, Reglon
Identification analysis, Direct Examination resulls, and Post Assessment conclusions
should be contalned In this fife.

4.3 Pre-Assessment Roview Meeting

4.3 Purpose: To collect Informatian that Is not In written form that Is relevant to
conducting 2 DG-ICDA. Also to provide technical Insight in condueting the DG-ICDA
on the Identifled segments, communleate the plan of how the DG-ICDA will be
conducted, and bulld consensus for the plan, :

Note: This meeting can be part of the ECDA Pre-Assessment meeting per RMP-09,

43.2 Agenda: The meeling may contain the discusslon of the following Information:
.+ Data reporis

s  GIS Maps

¢ leak Hisfory/inspaction history

+ Qas source history

s  Gas flow history

s Drip Locations/liquld volumes

+ Feaslbiiity analysis )

» DG-ICDA Region Definitions/l.ocations
4.3.3 Recommended Attendees:

o ICDA Project Managar

+ ICDA Project Engineer

*  Indirect Inspection Personnel

t
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+ Transmisslon Sysiem Gas Planner

« Pipeline Englneer '

¢ T&R Supervisor/District Superintendent
o Local maintenance personnel

Meeting Resuits: Updates and changes to the Pre-Assessment data, feasibliity analysis, and DG-ICDA
regions shall be documented in the project file -

44 Suffictent Data Analysls

441 Purpose: ldentify any missing data and determine If sufficient data is available on
plpaline segments In order-to perform DG-ICDA.

442 If data for a particular category are not avaliable, conservative assumptions may be
used based on the operator's experlence and information about similar systems. The
basls for these assumptions shall be documented.

443 The ICDA-PE should identify any missing data elements that could be collected
during a field visit

444 The ICDA-PE may dstermine that missing REQUIRED data elements are not esséntial
for completing the DG-ICDA process. In that event, Form L: Exception Report shall be
filled out according to Sectlon 8.0 of this procedure. :

445 Documentation: -The ICDA-PE shall prepare Form A Data Collection Form
documenting whether or not there is sufficient data to conduct a DG-ICDA and have the
form signed and dated by the ICDA-PM. 'If there are any missing “Requlred” data that -
have not besn accounted for by conservative assumptions or the Exception Process,

then the ICDA-PE shall determine that sufficient data are not available to conduct a
DG-ICDA.

4.6 Assessment of DG-ICDA Feasibility

4.5.1 Purpose: Analyze all data collected in the Pre-Assessment step and determine if the
application of DG-ICDA is appropriate for the given pipeline segments.

4.5.2 Criteria; In order for DG-ICDA to be feasible, a pipsline shall meet the REQUIRED
conditions listad under "Feaslbllity Assessment’ In Table 1, Appendix A.

4.5.2.1 The pips should not normally contain any fquids, Including giycols or
corroston inhibitors.

4,6.2.2 The pipe should not have a continuous Internal coating providing corrosion
protection. ’ .

4.5.2.3 The pipe should not have a history of top of the line corrosion.

4.6.2.4 1f DG-ICDA Is applied to a plpeline wlth a history of pig cleaning, technical
justification shall be provided.

4.5.2.5 The plipe should not contain an accumulation of sofids, sludge or scalé,
unless the Influence of these materials has besn carsfully evaluated teking into
consideration the mechanisms listed in Table 2, Appendix A,

4,53 Report: The ICDA Project Englneer shall prepare Form B: Feasibility Assessment
Report, In Appendix C and have it signed by the ICDA-PM. The report shall contain the
following:

«  Any conditions that may make DG-ICDA unfeasible,

- Extra actions that need to be taken to ensure a reliable assessment glven these
. .conditions, and o - I : e
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¢ - A conolusion regarding the feasibliity of performing DG-[CDA on the glven
segment.

4.8 Pre-Assessment Report

All data, actions and decislons pertinent to the Pre-Assessment step shall be documented in a

clear and concise manner. Records shali demonstrate compliance with 49 CFR Part 192 and
shall be retalned for the useful life of the pipsline.

481 Report: A Pre-Assessment report shall be prepared with the Information
itemized below. All forms shall be signed and dated by the ICDA-PM, ICDA-PE and
the Manager of Integrity Management.

+ Pipeline Maps

"* s Form A: Data Gollection Form
s Maethods and procedures used to integrate and align data coliected
» Form B; Feaslbillty Assessment Report

4.6.2 Approval and Filing: The report shall be reviewed and approved by the
ICDA-PM, ICDA-PE, and the Manager of Integrity Management. A copy shall be kept
in the project file. )

5.0 IDENTIFICATION OF ICDA REGIONS

5.1 Objectives

A DG-ICDA reglon Is & portion of a pipsline (or multiple pipelines) with a defined length(s). A
defined length Is any length of pipe until a new input significantly changes either the flow
characteristics or the potential for the existence of water and corrosion. DG-ICDA reglons shall
be defined for each flow direction If flow in a pipeline Is bi-directional, A DG-ICDA region may
encompass one or more HCA's.

The objectives of the JCDA Reglon Identification step are fo:
» Perform steady state flow modeling
« Produce a pipsline elsvation profile

s Produce a pipeline Inclination profile
«» |dentify sites where Intetnal corrosion may be present
Each step In the region selection process will be described in the following paragraphs.

6.2 Flow Modeling Calculations

5241 Purpoese: The purpose of performing flow modeling Is to identify the critical angle
past which liquid is not expected to flow. The ICDA-PE must idenfify the most .
extreme flow conditions {{.e. highest superficial gas velocity) and utilize these in the
caiculations. Other critical inclination angles for dominant flow conditions may be
calculated to provide supplementary data. Additionally, the flow modeling may
establish a clear route preference path for liquids to flow through, leaving other flow
paths dry. Where this can be established, multipls routes can be assessed using the
ICDA process by performing excavatlons /inspections only on a single route.

521 The simplified flow model used in this procedure is based on a correlation obtained

from results pubiighed in GRI 02-0057, and Is one example of many models
1gvallable, Any flow madel used must define the critical inclination angle past which -
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liquid is not expected to flow and must be receptive to changes in diameter, and
recelptidelivery points. The ICDA-PE must provide technlcal justification for selecting
an alternative flow model to the one contained In this procedure.

5.2.2 The flow model used in this procedure is bound by the following conditions:

523

524

o Maximum superficial gas velocity below 25 ft/s
¢ Nominal pipe diamster between 4 and 48 inches .

¢ Operating pressures less than 1100 psi, or the pipe Is demonstrated to have
stratified flow

« Other combinations of the above parematers if flow modellng has shown that only
stratified flow will occur at operating conditions

The following data and values are required to calculate the critical inclination angle:
e Pipe inner diameter, ID (In)
+ Low oparating pressure, P (psh)’
e Maximum flow rate, SPT Flow Rate (MMSCF/D)’
o Average temperature, T (°F)
e Liquid denslty, p; (default 62.43 Ib/ft)
s Molscular welght of gas, MW (If methane assumed to be 16 Ib/lb-mol)

¢ Compressibliity factor, Z = .83 (Z can also bs obtained from publishad charts of
Natural Gas Compressibllity Gurves)

+  Gravity, g=31.27fys
s Universal gas constant, R = 10.73 {psta*{t*/lb-mol*R)
The critical angle ¢an be determined from the foliowing calculations:
6.24.1 Convert the temperature into Rankine
T(R)= T (°F) + 460.67
5.2.4.2 Calculate the gas denslty, po
pa = ((P+14.7) MW)(R*T*Z)

6.24.3 Calculate the opsrating pressure (OP) flow rate, or the rate for specific
conditions If flow rate data are In standard (STP) units

OP Flow Rate = (STP Flow Rate)*T*Z*Pg1p/({P+14.7)*Tsrs)

Where Perp = 14.7 psl, and Tgrp = 520 R (60°F)
6.2.44 Convert the OP Flow Rate into (ft'/s):

OP Fiow Rate(it"/s)=0P Flow Rate(MMCF/D)*10°*1D/24hr*{hr/3600s
b2.4.56 Calculate the superficlal gas velocity, V

V, = OP Flow Rale/ [x*((ID*it/12in)?)/4]
6246 Calculate the critical angle, ©

* Or the combmauon of aotual operating conditions of these two vanables that produces the highest supet ﬁc!al gas

veloclty
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0 = arcsin| .675 Pe s Ve 7
pl '—pg X(ID%. .24
, g*( 12m)

625 The critical Inclination angle Is not necessarily constant within a DG-ICDA region (e.g.,
changes In Internal diameter) and Is usually plotted against distance.

6.2.6 The results of the critical angle calculation shall be documented. Form D: Flow
Modeling, In Appendix C, should be used for this purposs.

5.3 Elevation Profile Calculations

§3.1  The ICDA-PE may calculate the elevation profile using the collected pipsline data. in
this DG-ICDA process an inaccurate elevation profile will lead to an incorrect inclination
profils, Using known locations of liquid hold up assumed to have a probabllity for

Internal corroslon (see IC "Triggers List” Appsndix E) may also be used to select direct
examination sites.

63.2  If an elevation profile Is used then the elevation should be plotted against distance for
each region, as shown In the example In Figure 1 in Appendix B.

5.4 Inclination Profile Calculations

5.4.1 The ICDA-PE shall calculate the inclination profi[e using collected plpsline data. The
inclination angle at every location can be calculated as follows:

-, | Aelevation
8 = aresin| ———
Alength

5.4.2 The Inclination angle should be plotted against distance for each region as shown in
the example In Figure 1 of Appendix B. '

5.4.3 The ICDA-PE may Identify and estimate ali uncertalnties associated with determining

the Inclination angles and place a record of thess unceriainties in the DG-ICDA project

- file. The records should be.used for screening GIS measurements with respect fo DG-
IGDA and In consideration with other resuits during-the Post Assessment step.

6.5 ICDA Reglon Selection

561 ThelCDA-PE shall integrate the flow modeling results with the pipeline Inclination
profile, or known hold up locations in order to determine sites where internal
corrosion may be present. Selection should include conslderation of Inclination
angles at road crossings, rivers, drainage ditches and other locations.

5.6.1.1 Sites where liquld holdup may possibly occur should be Identified based on a
comparison of the calculated critical inclination angle with the inclination profiie
for a glven segment.

6.6.1.2 Locatlons where liquid Is known or was known to be present shall also be
considered for region selection.

6.6.2 The ICDA-PE shall identify DG-IGDA reglons based on establishing probable
: locations of liquid hold-up. Reglon 1 shall be the standard reglon for general liguid
hold-up., Other regions may be established based on other parameters or conditions In
the operating system, that in the Judgment of the ICDA-PE and ICDA Team , establish
the need for additional reglons. '

§.5.2.1 The "Required" slements listed under “Need” in Form A: Data Coflection
Form, must be collected and analyzed to determine if additional regions are
needed, f that Information is not avallable, then its omission must be approved
and documented on Form B *Feaslbility Assessment Report” before
proceeding,
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1.0° PURPOSE ” - . :
The purpose of this pracedure Is to describe the process of performlng an In Llne Inspectzon (lLI) on specified
burled gas transmission pipeline segments. This procedure Is in accordance with 49CFR Part 192, Subpart O —
Pipeline Integrity Plan and ASME B31.8S-2001, Supplement to B31.8 on Managing System lntegnty of Gas
Pipelines. 1t provides instructions, guldance, end requirements to ensure consistent Inspecttons responses to
R _-h-___anomajleaand documentation of the IL} results. :

—===*=1:4==Revislon:-All changes-in-the-Procedurs shall- follow RMP-06- Secuon 12 and be- revtewed with-all- invoived~-——::—-:—.-—-;——_-:-
. personne] whenever a revision Is published. in case of conflict between RMP-06 and RMP-11, RMP-06
governs,

2,0 INTRODUCTION ?
In-Line Inspection requires a structured process that Is intended to improve safety by assessing and mitigating the
pipsline integrity threats, such as, corrosion, machanical damage, 8.C.C, etc. By ldentifying and sizing anomalies
In the pipeling, the ILI process seeks to proactively prevent anomalles from growlng to sizes that are large enough
to affect the slructural Integrity of the pipellne segments inspected.

2.1 LI Methodology

The iLI methodology is a four-step process that requires the Integration of data from the In-Line Inspsction,
direct pipe surface examinations, and the pips’s physical characteristics. The four steps of the process are:

" Pre-AsSessment: The Pre-Asgessient step collects historlcand current data-to determine whether the iLI-
Is feasible and what tool Is appropriate and to assist In the interpretation and analysis of the Ingpection
resulls. The types of data to be collected are typically avallable In GIS, transmission and distribution plat
sheets, as-built job flles, district and divislon records. This step also defines the work necessary to verify
the pipeline segments are “piggable” or to make the segment *piggable.”

In-Line Inspection: The In-Line Inspection step covers the route preparation and pipeline cleaning. This
step also includes performing In-Line Inspection runs and the data analysis by the vendor to identify and
quantify the pipe wall anomalies.

Pirect Examination: The Direct Examination step Includes reviewing of In-Line Inspection data to prioritize
the anomalles for excavations and evaluations. Data from the direct examinations are utilized to verify the
accuracy of the ILI results and evaluate the Identified anomalles In regards to pipsline integrity. It also
Includes requirements of repalrs, performing the root cause analysis, and the requirements of the RMP-11
Final Report.

PosSt-Assessiient! THe POSEFASSESSMont Step covers analysss of datacollstia from the pravious threg |
steps and the development of a Post Assessment Plan to mitigate any significant deficiencles identified by !
the Root Cause Analysis and the ILI final report. The plan Includes assigning re-inspection Intervals and '
assessing/menitoring the overall effectiveness of the ILI process.

2,2 Roles and Responsibilitles

Manager of Technical Services: The Manager of Technical Services has the overall responsibility to
ensure that this procaedure Is implemented effectively. This procedure Is used to assign approval of
documents, plans and excepfions to this procedure. The Manager of Technical Services may delegate
some or all of these approving responsibilities.

ILI Program Manager: The IL| Program Manager is responslble for ensuring that aIl aspects of the i
program are conducted In full compllance with this procedure. The Program Manager is responsible for
overall compliance, budgeting, and resource planning necessary to implement the ILI program.

ILl Engineer {ILE): The ILi Engineer is responsible for the implementation of all engineering aspects of this
procedure included in the pre-assessment, in-line inspection, direct examination and post assessment
phases.

Senlor Risk Management Englneer (SRME): The Senlor Risk Management Englneer Is responsible for
the quality contro! of the ILI projects. This person will be the consultant to the ILI Team and integrity
Management Team for all ILI projects. This person Is responsible for reviewing the critical interim phases
and the RMP-11 Final Report for the compliance of this procedure and leads the team creating the Long
Term integrity Management Plan (LTIMP).
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T TTILI Project Manager (PM): A Project Manager will be assigned to'menege each LI project. “This personis~ -
responsible for ensuring that all aspscts of the assigned IL} project are performed In full compliance with
this procedure. in addition, the Project Manager is responsible for effectively planning, documenting and
communicating the various aspects and stages of the assigned ILI project. The projectis the responsibillty
of the Project Manager until the final report Is completed and formaily transmilted to the Integrity
Management Program Manager. . . -. . oo -y

S "i‘ht_"e“‘grlq}‘Mahiﬁe:ﬁenti?rograﬁrMan"?aﬁéi':(IM'ﬁM):#hié—pérédﬁ-ls-resbbnSlble-for-.erisurlhg-.(he:post .
assessment Is compieted for each IL! and the pipeline re-assessment interval is documented and
scheduled. This person Is also a resource to the ILI Program Manager for risk assessments

Corrosion Engineer (CE): The Corrosion Englneer is responsibie for the technical evaiuation of direct
examinations and preparing foot cause analysis in accordance with this procedure.

Direct Examination Personnel: The In-Line Inspection Personnel are responsibls for performing direct
examinations In accordance with this procedure and other testing procedures that have been referenced in
he assessment process,

2.3 Qualification and Training Requlrements

The provisions of this procedure shall be applied under the direction of competent persons who, by reason
of knowledge of the physical sclences and the principles of engineering and mathematics, acquired by
education and related practical experience, are qualified to engage In the practice of pipeline engineering
on transmission piping systems. The specific qualifications are described below.

Manager of Technical Services: Qualifications and Training requirements covered in RMP-08

IL| Progratn Manager: The Program Manager shall be a degreed engineer with a minimum of 5 years of
experience (or equivalent) performing In-Line Inspections in the pipeline industry. Additionally, the ILI
Program Manager shall have a minimum of 5 years experience in either Pipsline Design, Operatlons or
Integrity Management with a strong working knowledge of CFR 49 Part 192,

Training: 1. Review of RMP-11 annually, 2. RSTRENG Trainlng Course, 3. GT&D Corrosion Cantroi
Training Course, 4. Defect Assessment Course and 6. Industry Pigging Course

ILI Engineer (ILE): The ILE shall be a degreed engineer and have a minimum of 1 year experience in Gas
Distribution or Gas Transmission Engineering, Planning or Operations. The ILI Engineer shall work under

Training: 1. Review of RMP-11 annually, 2. RSTRENG Training Course, 3. GT&D Corrosion Control
Tralning Course, 4. Defect Assessment Course and 5. Industry Pigging Course

Sr. Risk Management Enginesr (SRME): Qualifications and Tralning requirements coverad in RMP-
08

ILI Project Manager (PM): The PM shall have profect management experience within the gas industry.

Training; 1. Review of RMP-11 annually, 2. Project Manager Training per PG&E Project Manager
Guidelines,

mte'grity Managemeht Program Manager (lMPMf: Qualifications and Training requirements covered
in RMP-06

Corrosion Englneer (CE): Qualifications and Tralning requirements covered in RMP-06

Direct Examination Personnel: The personnel performing the direct examinations shall meet thelr
employer's Operator Qualification requirements as well as being certified with supporting training
documentation for the specific inspections they are conducting.

24 Rocerd Refention:  All forms and reports created for the tLi run shall be on flle for the life of the facllity.

2.5 Definitions: The following are definitions of soms key terms used in this procedure
* shail: 'Is atequirerient that must bé complied with o its exception approved and documented in -

accordance with Section 7.0 of this procedure.
5
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“"Should: Is a recommendation that is desirable to follow if possible. Not following the recommendation. -
does not have to be documented or approved. .

Required: “Required” data listed in Table 3.3.1 must be obtalned for an effective ILI project or its omission
be approved and documented In accordance with Section 3.7 of this procedure.

S --Desired; .“Desired" data listed In Table 3.3.1 should be obtained if it Is Qiocumented or easily measured s,

.—omission is.not required to be approved or documented.

Gonsldered: “Considered” is a recommendatlon that a data element is taken Into account for the selection

of in-Line Inspection tools, interpretation, or analysis of test results.

Failure Pressure (Pf): Calculated burst pressure from of an ILI anomaly using RSTRENG or equivalent
mathod.

Failure Prassure* (Pf*): Calculated burst pressure of an ILI anomaly including toot to!eranceé,

Discovery Pressure (Pdis): Pdis Is defined as the pipeline pressure at the time the condition was
discovered and for the purpose of this procedure we will use the highest pipeline operating pressure during
the In-line Inspection tool IL1 run or the maximum operating pressure between the ILI run and the time of
discovery.

Safe Pressure {Ps): PfX (times) class location design factor

S - - GI8:-Geographic [nformation System.-The computerized graphics and.databasse.used to store the location,
specifications, and integrity assessment of all pipeline facllities.

GPS: Global Positioning System, Process by which coordinates are éaptured for mapping purposes.
AGM: Above Ground Marker. Used for tracking ILI too! while traveling through pipe
CPA: Cathodic Protection Area

MAOP: Maximum allowable operating pressure for a section of pipeline between pressurs controlling
points. This is often determined by the "weakest” link of segments, fitting or valve between the pressura
contralling polnts.

Discovery: When PG&E receives actionable information on anomalles which have bsen reviewed by an
[LI analyst.

Pipellne Features List: A list detalling the various features of a pipeline, such as, pipe specifications,
valves, tees, bends, elc. per PG&E records such as: Plpeline Survey Shests, Plats, As-built drawings,

Project files, eto.
3.0 PRE-ASSESSMENT

31 Objectives
The objectives of the pre-assessment process are to:

+ Determine the feaslbility of condusting an {LI

+ Determine If sufficlent data exists to conduct an ILI

» Collect the requlred plpeline data to assist In the interpretation and analysis of inspection results
¢ Document pre-assessment results

3.2  Pipeline Segments Requiring ILi

3.2 [dentiflcation of ILI Projects: Plpeline ssgments needing or requiring an ILI can be Identified from
muliiple sources (IMAC, BAP, IMA). Usually the requests for an ILI will come from the Integrity
Management or Risk Management Programs. However, the company may utllize iL for other
business or operating Initiatives. This procedure does not address the identification or ranking
processes of pipsline segments requiring ILI. Please refer to RMP-08 for detalls.

3.2.2 Informatlon Provided With ILI Request: The request for an ILI shall have the following
information suppiied to the ILI Program Manager

o Route number

Proprietary Information



RMP-11

« Starting and ending mile points of requested ILI
+ Risk Ranking
« Location of HCA, if present, within the ILI project mile points (starting and ending)

S 3.3 Data Collectlon (Pre-Field Vislt)......... .o — e
- 334 Data-Golloction-Objéctives:-A-key-aspect of the Pre-assessment-step-Is-the-collection-of pipeling - ———

data. Table 3.3.1 PRE-ASSESSMENT DATA provides a checklist of the data elements needed to
conduct the ILI.

33.2 Data Collection Phases: Data collection and analysis is a continuous activity throughout the ILI
process. In the Pre-assessment step this procedure divides the data collection into two steps; *Pre-
" Fleld Data Collection” and *Field Data Collection.” R R '

3.3.3 Data Requirements: The “Need" for the data elements Is identifled In Tabie 3.3.1 as sither
*REQUIRED" or "DESIRED.” Data elements that are identifisd as REQUIRED shall be obtained before
completion of the Pre-assessment step or approved to be delayed or omitted from data coliection in
accordance with Section 3.7 of this procedure, *DESIRED" data elements should be obtained If the
data is avallable In existing records or can be obtained from easlly conducted measurements or
examinations. The Program Manager may consider desired data sufficiently important to classify it
as "REQUIRED" for a speclfic ILI analysis,

3.3.4 Data Sources: Table 3,3.1 provides guidance to the posslble sources for each data element. If
the data element is not availabls In the listed sources the ILI Engineer should use good judgment
on seeking the data eisewhere. A pipeline features list shall be compiled to identify all information
about the pipeline such as: pipe wall thickness, grade, seam, filtings, valves, etc. for this purpose.

33.5 Data Documentation: The collection of information shall be indicated on the “DATA ELEMENT
CHECK SHEET” (Form A). ltems should be signed off by the person who checked/filled the specific
data slement row. '
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TABLE 3.3.1: PRE-ASSESSMENT DATA LIST

 Inspoction Tool

Interpretatlo

ind Analysfs of - |

\fear Manufactured

onstruction Related

may be subject to higher corrosion rates
than the base metal

Impacts time overpwmeh coating

: May reduce detection ! i
1.1 Diameter capability or prohibit For performing RSTRENG R R i
passage of tool ; [
May reduce detection ‘ I
1.2 Wall thickness capability or prohibit Impacts critical anomaly size R PR N
passage of teol i 0o
13 | Grade For performing R§TRENG NR |! R Ho
Older pipe typicaily has lower weld seam ' T
toughness that reduces critical anomaly Z o
14 Seam Type size. Pre-1870 or flash welded pipe NR |' C o
may be subject to higher corrosion rates i )
than the base metal : !
i Older pipe typrcally has lower weld seam ‘
May influence tool toughness that reduces critical anomaly i 3 Asumyﬁ:s
. . | i 197! i | : same
15 selection. | size. Pre-1970 or flash welded pipe NR i c . log unless
i s

! R = Retjuired, D = Desired (See paragraph 2.5 for definiti

2 R = Required, C = Considered; N/R= Not required

ons)

2.1 Year installed degradation may qeeur, anomaly population B
; estimates, and coaosion rate estimates i
Recent route changes/ . I
22 medifications that may [o] NR e
not be in GIS . ; ot
. May indicate consfruction problems that i ‘s
23 | Constuction practices may have ocourred); e.g., BBCR, miter c | ¢ Engr. Stds.
’ : bends, wrinkle bends, etc. ! 5d
. L Investigate potential } R
o4 [a'mt’rg; °: m’gxg“,‘p:s need for replacement Provides a ‘knogé reference for geo- R Il ¢ o
ppurtenances or the installation of referencing indications : g
valves and taps bars for tees. ! !
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Location of bends,

May indicate locat:ons

piis/Environmental

potential coatin

. on oF atwhich replacements | Provides a “knowny reference for geo- i “Trans. Plat
25 g‘%ﬁ?g&gg&r’dg are needed to make the | referencing indications ‘ ‘|Sheet
_pipeline piggable o
: Provides a *known{ reference for geo- ' .
. . referenang indications (Access issue for . :
25 W“ of casings post pigging dig and potertial coating ' ;
. defect) i i
Proximity to other : :
27 | pipeline stuctures, HV Possible CP interference and 3® party :
- électric transmission damage F I
lines and rail crossings o
2.8 Underwater sections Access issue for gast pigging dig and ! o
and river crossings potential coa ; i
. Access issue for post piqging dig and i,
2.9 Location of bores afoct i

a4 | Soilcharactenistics & Can be useful in interpreting results. GIS soll
- types Influences corrosion rate data
Assessment of . [ . ; ;
22 environmental gnemo:z apsotertlal environmentally ‘ |
conditions . :
; ; ;
‘ Conditions such as rocky areas can make , 0o
3.3 | Topography field inspections djffcult or impossble. ; i
. Canbe cons»dered in evaluating the ! Hog Asphalt vs.
34 | Land use (current/pass) potential severity of damage. ! 0o concrete
, .

3.5

Lowhons of poor
draina

4.0 External Corroswn

. Influences ion rate and remaining
life calculation

CP System Type ‘
4.1 (anodes, rectifiers, and Support root cause analysis and CIS survey
locations) |
4.2 cP system boundaries Support root cause analysis and CIS survey ; g::\cjrﬂs
Locations of Isolation . CPA.
43 Poirrts Support root cause analysis and CIS survey l Reco rds
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AT

Data

perational Data
Operating stress level

For controlling the

Locations of CPA ;'
4.4 Connections to Support root cause analysis and CIS survey c X X & bAN:
Distribution i cou:cls
Current o
Stray Curren X : Recoeds,
45 sourcellocations : Support root cause analysis and CIS survey (o4 X X pa'st survey
reports.
46 Test point locations May Provide geographic reference for ILI c x X CE;)A !
’ (pipe access points) run Records
: CPA|
4.7 CP evaluation criteria Used In post-assessment analysis [o :
: Paradigm
CP maintenance o CPA::
4.8 histo Support root cause analysis and CIS survey C X Records,
Ty :
Paradigm
49 Years without CP Negatively affects abifity to estimate c X o
' applied corosion rafes | 0o
Coating type may [influence time at which :
4.10 Coating type - pipe comrosion begins estimates of corrosion C :
. rate based on ured wall loss. o
Soati i i May help with roof cause analysis of Divtet |
411 903‘&!19 Condition anomalies (o3 X Assessment
412 Current demand Support root cause analysis and CIS survey C X g:é\o;'ds
4.13 CP survey data/history Support root cause analysis and CIS survey

excavation

analysis or data verification

5.1 Pressure, Flow Rate pigging velocity Impacts critical anicmaly Size
Monitoring programs May § ‘i ) Corrosion
ay impact repalr remediation and it
52 (Patrol leak surveys c Group
etc) replacement scheiules. Form 4110
53 Pipe inspection reports- Provide useful dafa for post assessment c X ‘1__ 4110

i

5

10

i
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6.0 Internal Corrosion (IC)

Repair historyirecords, ot o ot ) g T
. steel/composite repair Provide use or assessmen X g
54 | sleeves, repair analysis or data verification NR | € Fofm 4110
lécations ' S
55 | Leak rupture history :r';‘l';‘;;"sef‘" data for post assessment NR |DC Form 4110
Type and frequency of i E%nAn 31 10
third party damage . , . A Data
56 | (Review construction g i P e e ee have R NR R Bise |
ictivities with ting creased g i Pqﬁol:
personnel.) Records
. snr intears 1 Carrosion
Other prior integrity : G'r'oup.l
57 related activities — CIS, Useful post assessment data R NR ;. R \storn if applicable
(Ll runs, etc. ) ! Integrity
Hydro Test . : I
68 datesipressures Affects manufactute 'threat review NR C 1
sg | Knownareas of shallow Potential 3™ party damage p |nrR | © |
Location of abnommal - . . ;
- < Possible locationsifor SCC, Influence of e
pipe operating ol ; D NR | C SCADA
temperatures activating manufatiture defects, ' B

Pﬁstory of 1C leaks Influence post pigq:ng dig plan !
62 %egg g?:tﬁo?axge ::st wp%!;l;:g g;egt‘n r potential IQ. Influence D NR ; D E l
6.3 | Driplocation Inflzence post pigging dig plan D NR c 3 l(;g:d;mp
6.4 Drip fluid analysis {nfluence post pigg: ng dig plan D D { D !
65 | Innibitorinjection Influence post pigging dig plan D p [ o f;g:"';mp
66 | Previously “plgged” Influence post pigging dig plan p | MR | ¢ g m‘l’;’: oics

11
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3.4 Data Analysls (Pre-field visit)

3.41 Identification of Missing Data: Once the Pre-field Visit data is collected
the IL] Engineer should analyze the data to Identify missing elements, and

e el a listof data that will need tobe obtalned Tn'the fleld-Form A=

3.6 Field Visit

351 General Description: Examining the physical locatlons where the ILl is to
be conducted Is a key activily in the gathering of data, itis important to
collect as mtich data as possible to achieve the objectives of the Pre-
assessment and effectively plan for the In-Line Inspection step of the ILI
process. Hencs, preparation is key to conducting an effective field visit.
Some of the data elements from Table 3.3.1 that may require fisld
collaction or verification in the field are:

TABLE 3.5.1: TYpicAL FIELD COLLECTED DATA

a1~ R Ll LR R R L e

‘Descript
Recent routs e |
.22 changes/modifications that may 3.2 ggggﬁm:m of enviconmental
not be In GIS
Presence of major pipe cP
system {ype (anodss,
24 gggt;:;:ances such as valves 4.4 rectiflers, and locations)
26 Presance of casings 4.2 | Stray Current source/locallons
Proximity to other pipatine
27 structures, HV elactrle 43 Test paint locations (pipe
. transmisslon lines and rail ¢ accass points)
crossings
. Typs and frequency of third
parly damage {Revisw
3.1 Soll ¢characlerlstics & lypes 5.6 construction activitles with
operating psrsonnal)

= DATA BUEMENT CHECK SHEET-InAPPENDIX Acanbe-usedforthis purpose——————=r—"==7~

3.5.2 Documentation: All data collected In the field that will be used in the ILI
project shall also be included on Form A,

3.6 Data Flling: Data colfected during pre-assessment phase shall be stored in the
final report per Section 5.9.

3.7 Data Analysls Once the Fleld Visit data is collected the ILI Engineer shall analyze
the data to identify missing REQUIRED data elsments, and conduct a SUFFICIENT
DATA AN@LYS;S - FORM_B. ‘

374  Sufficlent Data Analysis: The data shall be analyzed to detarmine f
there Is sufficient data to conduct ani IL1, The analysis should include the
following:

¢ Missing Required Data: If there is missing required data and it Is felt
that this data is not essentlal to the ILI then the reason it is not
necessary shall bs explained in Form B - SUFFICIENT DATA ANALYSIS
FORM.

« Missing Deslred Data: The LI Engineer should review the missing
desired data to identify if any of those data elements are essential to

13
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conduct the ILI, If some of the missing desired data Is essential it
should be Identified In the analysis and document on Form B,

3.7.2 Documentation: The ILI Enginser shall document if there Is sufficlent
e e o...Oatta to conduct an [LI. Form B - SUFFICIENT DATA ANAL_){SIS FormMcanbe .
: L used for ihis purpose.

3.8 Feaslbl!ltyAnalysls

3.8.1 Analysis: The {L! Team shall integrate and analyze the data collected on
the pipeline segments and determine whether the use of ILI Is appropriate.
The framework for this analysis is that the Program Manager shall
examine the existing data In each of the five categories In Table 3.3.1
(Form A) and assess the following:

¢ In-Line Inspectlon: In-Line Inspection should address physical,
operational and economic constderations,

« Direct Examination: Direct Examination should address physical,
operational and economic considerations.

e s e .2 3.8,2__Documentation: The IL! Engineer shall prepare Form C -FEAs®BILITY

ANALYSIS FORM and have It approved by the ILI Program Manager.

3.9 ILI Pre-Assesament Revlew Meeting(s)

3.9.1 Purpose: The ILI Project Manager shall conduct a mesting(s) to review
the pre-assassment results, communicate the plan of how the ILI will be
conducted, and bulld consensus for the plan.

3.8.2 Agenda: The meeting(s) should have the following in its agenda:

» Review the ILI Request Information, DATA ELEMENT CHECK SHEET {Form
A}, SUFFICIENT DATA ANALYSIS FORM (Form B), and FEASIBILITY
ANALYSIS FORM (Form C)

s GIS Maps

» Discusslon of required plpeline modlﬂcatlons

3:9:3—Attendees:—TFhe-meating(symay-have-the-following-attendees:

Project Manager

IL! Program Manager

Manager of Technical Services or Pipeline Englneering

ILI Technical Consultant

Sentor Corroslon Engineer

Pipeline Engineer of the area

Crew membar familiar with the pipeline

ILI Engineer

Eslimator } SR S

394 Changes: Changes agreed upon 1n the meeting(s) should be documanted
on the Pre-assessments forms.

3.10 Pre-assessmoent Report ’ :

3.10.4 Report: The report shall have the following data and have been
Incorporated with the changes from the Pre-assessment meating described
in paragraph 3.9. All required forms shall be signed and dated by the IL{
Program Manager.

¢ ILI Request Information
¢ GIS Maps

14
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"~ ~"s TH& proposad inspection taol requirements - "

o DATA ELEMENT CHECK SHEET (Form A)
» SUFFICIENT DATA ANALYSIS FORM (Form B)
» FEASIBILITY ANALYSIS FORM (Form C)
_+ Scope of work to modify pipeline, if applicable

3.10.2" Review, Approval and Filing: The report shall bé Teviewed &nd -

approved by the ILI Program Manager. A copy shall then be kept in the
project fite.

3.11 Pipeline Retroflt

31141

311.2

B 450 |N-LINE INSPECTION

Purpose: The step is to do necessary physical madification to make the
pipeiine piggable and Install launcher and recelver.

Retrofit Plan: The ILI Program Manager shall prepare a plan including
funding, resourcs, englneering design and construction for the retrofit.
The retrofit phase of a pipeline to be pigged for the first time may take
more than a year to complete.

Clean the pipsline adequately for inspection
Geometrically inspect the pipeline for dents or other gsometric anomalies

Inspec
Map th
Cbtain

t the pipeline for corrosion or other metal loss anomalies
e plpeline to assure correct alignment and abllity to locate anomalies
iLI vandor report that will locate and quantify the severity of damage to the

pipe wall and identify other anomalles

4.2 Selecti

4.24

jon and Marking of Above-Ground Markers (AGM)

Objactive: Prior to conducting an In-Line Inspection, the location of above
ground markers shall be Identified In the field and centimeter accuracy
GPS coordinates obtained for these locations along with the depth of

4.2.2

4222 Pre-selected GPS locations for ‘plg rackers”

423

44 Objectives: The objectives of the In-Line Inspection process are to:

cover—A-minimum-of-one-AGM-should-be-eslablished-approximately-every
mile. Markers shall be established in the field {o Identify the physical
location of the AGMs. GIS themes shall be created for all AGMs and
stored in GIS.

Type of AGMs: AGMSs can be established every mile by utilizing one of
the following:

4,2.2.4 Slgnificant bends, taps, valves, above ground crossings, wall
thickness changes or the start of casings that can be accurately
focated in the fleld

Documentation: The location and methad of marking shall be indicated
on the IN-LINE INSPECTION ABOVE GROUND MARKER LOCATIONS form (Form
D)

4.3 Preparation for In-Line Inspections

434
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Specifications:

4,3.1.1 Each ILI Project shall have a written specification prepared for
cleaning. These spacifications shall provide adequate information
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to ensure the pipsline Is cleaned to meet the ILIT Inspection
requirements.

4.3.1.2 Each ILI Project shall have a wrllten specification prepared for ILL

——vandor's Jnspection.tesults meel the:integrity assessment ;

= e o e Thig specification shall provide adequate Information fo.ensurethe .

requirements. As a minimum the spegification shall Include'the ™ 7~
following:

« Safety: The vendor shall meet PG&E's specifisd minimum
requirements,

+ Sizing Accuracy: The required anomaly sizing shall be
specified to determine an acceptable inspection. Allowabls
exceptions to the accuracy may be specified to account for
short distances of speed excursions, etc.

» Caliper Accuracy: The required anomaly sizing shall be
specified to defermine ah accepiable inspection. Inspection
shall be performed to collect data on dents, ovalities, or other
e e e e e o ___geomelric features that impact the integrity of the plpeline._

» Geospatial Accuracy: Where pragtical, in addition to
coliecting the data about the condition of the pipe wall, all In-
Line Inspections will also collect geospatial information
throughout the survey. The geospatial information should
enable the coordinate location of all anomalies, pips joints,
the location of all pipeline appurtenancss, and the accurate
development of the pipeline profile. The aboveground
markers will be used to georeference the data to a horizontal
accuracy of +/~ 3'.

s Operator Quallfications: Documentation needed to verify the
competency of the vendor personnel who calibrate and
operate the ILIT and analyze the data, including required
training and testing. (ASNT No. ILI-PQ-2003)

+ Schedule: Required Immediate repair anomaly report as they
are identified and 90-day response tims for final report.

» Report Format: Data required in Immediate repair anomaly
report, final report, and the data format.

4.3.2 Confract:

» PG&E shall follow existing corporate contracting guidelines, including
sending out a request for proposal to qualified cleaning and inspaction
e ..l ... ... ... vendors, evaluating blds and contracting for cleaning, inspection and
mapping of the pipeline, i vt o s e

» Vendor Qualification: A PG&E ILI Team shall review and approve the
vendor's quallfication noting any exceptions to the minimum
requirements (Form E).

4.3.3 In-Line Inspection Plan Review: The Project Manager shall assemble
and submit an In-Line Inspection Plan to the ILt Program Manager for
review,

4,3.3.1 Plan contents: The plan shall have the followlng documents:

» In-Line Inspection Above Ground Marker Location Form (Form
D)

16
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+ Ll Vendor Qualification Form (Form E)
s 1Ll Speclitcation(s)
e e e e e s m e S -ww!_ﬂ_«ml!gl,cgn‘@(n e v e o e vsitts 101 b i i 2 e

e —8ohedule T T T T T

4.4 In-Line Inspection Fleld Operations

444 In-Line Inspection Fleld Meeting: The Project Manager shall conduct a
field meeting with the IL] vendor and the personnel supporting the
inspection, “At this meeting they should cover the following while referring
to the 1Li Confract, GIS Maps as well as other documents prior to the
inspection run:

« L1 Access: View the launch and receipt polnts for the ILL

o [LI Procedure: Review contractor's process and clarify the support
PG&E will provide during the run.

« Access to Above Ground Markers {AGM): Ensure the centractor is

return to those locations,
o Tracking: Review which party Is responsible for pig tracking.

« Schedule: What exact dates and times the vendor will conduct the
Inspection.

« Landowner Contact: Provide Landowner nolification information that
will ba sent to properties that wilt be accessed by PG&E or Contractor
personnel, Also discuss protocol if landowners question field
personnel,

« Safety and Environmental Hazards: Discuss safety hazards, such as
traffic, overhead lines, rectifier potentials, flora and fauna and other
environmental concerns,

T - faniliar with accessing each (AGM)and has the mapsnecessaryto™ "~ -~ 7 T T :

« Nofification Procedure: The vendor shall nofify the Project Manager
when abnormal conditions or situations develop.

4.4.2 Oporation Safety; PG&E shall follow all existing CGT Clearance
Procadure S4420 requirements in launching, running and receiving pigs.
These procedures detall clearance points, use man-on-ine tags, etc.

4.4.3 Contamination Prevention: PG&E shall develop and implement a plan
to collect and remove debris generated from cleaning and Inspection
operations and to minimize debris spreading to off-line taps and
. _ . downstream customers on the pipeline. This planmay requirethe . .
installation of filters and/or separators at receiver location or at major off-
fine taps. It may also require that taps be closed for the duration of the
pigging project or plg run or temporarlly closed during pig passage.

44.4 Customer Service: PG&E shall develop and implement a plan to
accommoadate customers being fed from plpefine to the extent reasonable
and practical. These options may include temporary shutdown, back feed,
cross-tie or alternative gas supply via CNG or LNG.

445 Pig Tracking: PG&E shall track all pigs which are run in the pipsline at
spacing Intervals adequate to ensure that plgs are operating wilhin velogity
parameters of cleaning or Inspection requirements and to maintain the

o e e n e e egeepmees e oo
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ability to locate the pig within the pipeline should it become lodged or
damaged,

44.8 Vendor Performance: The In-Line Inspactions shall be performed strictly
In accordance with the approved specification. Any significant deviation

~ from the spacification shall be approved and documentsd lathe -~ === -7

e T T T T BXGEPTION PROCESS (Form-My o this procadure deseribed I Section 7—————————"=:

4,4.7 Verification of ILI Quality: Prior to Ieaving the site, the ILI contractor
shall verify that the run was of sufficlent quality to ensure meaningful data
about the anomalies and to meset the sizing accuracy and the geospatial
tequirements. . The Project Manager should document variances and
PG&E's acceptance of these variances.

44.8 Liquid Collection: Collect liquid sample at the pig recelver per GS&S O-
16 Attachment 2 for each pigging project. The liquid sample is needed for
testing IC.

5.0 DIRECT EXAMINATION
For a typical Direct Examination Process see the flow chart shown In Attachment A.

o e o -84 -~ Ohbjective: -The objective of the Direct Examination phase ig-40: — -~ -~ - oo

»  Gather data to validate the IL1 Vendor's Report
s Verify the pipsline's integrity
¢ Perform necessary repalrs
+ Restore the plpeline’s MAOP, If required
» Determine the root cause of corrosion or damage
¢ Complete an LI Project Report
6.2 Immediate Anomaly Discovery and Final ILI Vendor Report: The contractor
shall notify PG&E Immaediately when anomalles that are described by CFR 49, Part

192, Ssctlon O, as “Immedlate repair conditions” are identified (Table 5.5.1). The
fiate.of discovery-of.animmediate”anomaly shall.be.considered.elther.the

notification date of “Immediate” anomalies or the recelpt of the Final ILl Vendor
Report. No later than 180 days after the date of the successful final ILI run, the ILI
contractor shall submit a final report. The final report shall Integrate the geometry,
metal loss, and any other ILI tools used, addressing internal corrosion, external
corrosion and mechanical damage per the ILI specification.

653 Pressure Reduction Review Process; As soon as possible but not exceading 6
calendar days of receipt of the Iimmediate anomalles report, the IL! engineer shall
review the anomalies and take proper action to enstre pipellne safety according to
- ..the following steps: .. ..~ S e S

534 Create a list of “Immedlate” anomalles: The ILI englneer shall raview
the immediate anomalies reported by the ILI contractor and document
them on Form F. This Form shall be completed even though there are no
Immediate anomalles.

§.3.2 Verlfy pipe specifications and re-assess each anomaly on Form F;
The ILI engineer shall determine the approximate lacation of each
“Immedlate” anomaly and shall determine the HCAs and identify the
relative consequences (class location, structures, etc.) in the vicinity of the
anomaly, determine the actual pipe specifications and use RSTRENG or
equivalent effective area method to assess the iL) tool Pf, Record the
highest Pf value from RSTRENG or equivalent effective area method

s LN m LT TR, BEVATRTET. ~a P e Fu e - R
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calculation of each anomaly and prioritize the anomalies on Form F. If
there are no “Immediate” anomalles remalning on the list. Proceed to
Section 6.8. .

. 5.3.3  Pressure Reduction: If there are : any “Immediate” anomalies left on Form

. E after assessment of Pf, iImmediately reduce fhe operaling pressure
T T T T ogecording to the following steps: - o T o o e e

5.3.3.1 Determine Pdiscovery (Pdis): Pdis is defined as the pipeline
pressure at the time the condition was discovered and for the
purpose of this procedure the highest pipeline operating pressure
during the ILI run or the highest operating pressure either between
the ILI run and the time the immedlate anomalies are identified will
be used. This pressure shall be recorded on Form F. (Note: It1s
not appropriate to spike the operating pressure prior to making a
definitive call on immediates.)

6.3.3.2 Pressure Reduction Limits:

o If there are any non-corrosion anomalies with metal foss or
corrosion anomaly with metal loss greater than 80% of the wall
-~ thickness on"Form F; the-operating pressure-shall be-reduced—————— ===~
to 80% aof Pdis and proceed with Section 5.3.4. i

« For remalining corcosion anomalies on Form F proceed with
the following; calculate Ps by multiplying the Pf value by the
class location design factor and record the pressure on Form
F. The operaling pressure shall be reduced to the highest of
80% of Pdis or the lowest Ps of all the anomalles.

5.3.4 Operational/Pressure Change Notification: If operational or pressure
changes are required, the ILI Program Manager shall notify the GT&D GE
Director, the Pipsline Englnesring Manager and the Technical Services
Manager. He shalt communicate and document all required
operationalfpressure changes Including over pressure protection system

(Utility Work Procedure WP4430-07) and alarm setlings o Gas System
Qperafions.(GSO).on.Eorm.E

§.3.5 Oporational/Pressure Change Implementation: GSO shall execute and

_order the required changes and the responsible superintendent shall
ensure that the changes exscuted by GSO are implemented immediately.
The ILI Engineer shall review UO Standard 4413 to determine if additional
reporting Is required to the CPUC/OPS (g.9. A Safely Related Condition
report should be fifad In accordance with that standard If pipeline pressure
must be reduced by 20% or more due to damage found and there Is &
structure within 660 fest of the damage location). The documentation of
pressure reduction and resetting alarm settings implementation shall be

“kept in file, including Gas Log System (GLS) record. - -~ -~ - oo T

6.3.6 Inabllity of Reducing Pressure: When pressure reduction Is not feasible,
PM shall file an exception report and notify CPUC/OPS per Section 7 of
this Procedurs.

5.3.7 Extension of Pressure Reduction Time Limit: When itls required to
maintain pressure reduction time exceeds 365 days, the ILI engineer shall
write a technical justification of no Jeopardy to public safely and file it in the
final IL[ report and follow exception process per Section 7 of this ‘
procedure,
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6.4 Immediate Anomaly Inspection/Repair Plan : If the pressure of the pipeiine
needs to be restored prior to the receipt and verification of the Final ILI Report, the
ILI Engineer shall prepare and submit Form G - Anomaly Prioritization and Diract
Examination Form (Inspection/Repair Plan) to the ILI Program Manager and the

i R ——— . 171 |12 of Technical Servicss, .- i e s ettt 0 4 et o et e e 3 e

=== 5:4:1-—Fleld-Inspection:-The:Project Manager is- respons!bla -for-all-project———————

management aspects of implementing the Inspection/Repair Plan. See
Section 6.5, for detalls.

64.2 Root Cause Analysis: The ILI Engineer shall ensure all data are
collected to support the Root Cause Analysls. (See Section 6.8)

54.3 Operational/Pressure Change Concurrence: After all Immediate
anomalies are Inspected/repaired; the ILI Program Manager shall evaluate
the repalrs and determine the timing of restoring the MAOP. He shall then
galn concurrence from the GSM&TS Manager of Pipeline Enginsering and
the Manager of Technical Services to restore the MAOP, communicate and
document ali required operationalfpressure changes to Gas System
Operations (GSO).

VPO . X ¥ 3 _‘-OperaﬂonailEmssum_Change:,_GSO_shal!.execute,‘and__order te. ... .

required changes and the responsible district superintendent shall ensure
that the changes executed by GSO are Implemented per Utllity Work
Procedure WP4430-07.

5.5 Inspection/Repalr Plan: Within 90 days of recelpt of the final report, the [LI
Englneer shali prepare an inspection plan and submit to the ILI Program Manager
and the Manger of Technical Services. The Inspection plan shall be documented
on Farm G. In dsveloping the Inspection plan the tool tolerances per RMP File 7.11
(PG&E White Paper on Pf* Calculations Using ILI Data) shalf be added to the
anomalies for the Pf* calculations

5.5.1 Prloritization of Anomaltes: For each In-Line Inspaction, the anomalies
shall be prioritized following the criterla in Table §.5.1. All anomalles
prioritized, as Immediate, Scheduled-one year and scheduled-other, shall
be recorded on Form G,

20
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Table 5.6.1 In-Line Inspsction Tool Anomaly and Direct Anomaly Prioritization Guide

“Ator * PIMAOP <=1.1 -1 oA smooth dent with deplfx s PY/MAQP 4 oAl schcdu!ed dents that
““““ “above | ¢ Denislliiiietal loss, | —~gueater than 6% (0.5 in - <=139 - - --cnglncering analyses - —
o, cracks or A steess riser depth dent for fess than » PQ&PE's Judgment demonstrate crltical
30% o PQ&E's Judgment 12" diametet pipe) siain Iovels ars not
* SCC » A smootl dent with depth exceeded and left in
+ Metal loss affecting long - greater than 2% (0.25" in place
seant formed by direct depth dent for less than
Girrent, fow frequéney 12 dinmeter pipc) that
"BRW or elecirlo flash affects girth weld or fong -
welding. seam
o Metal Loss > 80% W.T. i
30% to » PAMAOP <=1.1 » A smooth dent with depth + PPYMAOP<=2.0 ¢ All scheduled dents that '
50% » Dents with metat loss, greater than 6% (0.5" in * PG&L's Judgment engineering analyses .
cracks or a stress riser depth dent for fess than demonstrate ceitical strain
+ PO&E's judgment 12" diameter pipe) tevels aro not oxceeded and
s SCC o Asmooth dent with depth folt Int place
o Metal loss affecting long greater than 2% (0.25” in
s ~ -—seam-formed by direct—-—— |- depll dent for less than . - S I N - _ e
current, low frequency 12 diameter pipe) that
ERW or electric flash affects girth weld or fong
welding. seam
+ Metal Loss > 80% W.T.
Less « PIIMAOP <=1.1 o Asmooth dent with depth ¢ PPMAOP <33 o Al schedited dents that
than » Dents with metal [oss, grealer than 6% (0.5” in o PG&E's Judgment engincering analyses
30% cracks or a stress riser depth dent for fess than demonstrate critical strain
o s PQ&E’s judgment 12" diameter pipe) Tevels are not exceeded and
¢ SCC * A smooth dent with depth left in place
o Metal foss affecting long greater tian 2% (0,25 In ]
scam formed by direct depth dent for less than 5
current, fow feequency 12" dinmctet pipe) that '
ERW or electric flash affects girth weld or long
welding. seamt
» Metal Loss > 80% W.T.

dft - Defact deplh to wall thickness ralio

§.5.2

Number of Excavatlons: The inspection plan shall specify the number

and location of excavations. The required excavations are as follows

¢ “immediate”: All Immediate anomalies (See Table 5.5.1) shall be

excavated for direct examination.

+ “Scheduled-one year*: All Scheduled-one year anomalies (See
Table 6.5.1) shall be excavated for direct examination.

s “Scheduled-other”: All scheduled-other anomalies (See Table 6.6.1)
 ~shall be included in the Inspection plan. If the-Integrity Mgmt Program

Manager approves a shorter re-inspection interval, then, a lower
PHMAOP valus can be used that allows them to be Monitored until
next scheduled re-inspection, per Figure 5.5.2

¢ “Monltored”: No Monitored anomalles (See Table 6.5.1) are required
to be excavated under these specifications. These anomalles must be
recorded and compared to themselves during future inspections.

¢ Minimum Excavations: A minimum of two excavations shall be
made for each [L1 run. If two excavations are not sufficient to validate
the L1 data, more excavations shall be performed.

Proprietary Information
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3.6
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Figure 5.6.2
(ASME B31.88-2001, Section 7, Figurs 4)
TIMING FOR SCHEDULED RESPONSES—TIME DEPENDENT THREATS
PRESCRIPTIVE INTEGRITY MANAGEMENT PLAN

6.8.3 Tool Tolerance Consideration: in selecting anomailes/clusters or
corrosion for excavation, Inspection and /or repair In order to galn
maximum re-inspection Interval, the IL! vendor tool tolerance should be
added to the anomalles for calculating the Pf* per RMP File 7.11 (PG&E
White Paper on Pf* Calculations Using ILI Data.)

5.5.4 Documentation: The Inspection Plan (Form G) shall be reviewed and
approved by the IL1 Program Manager and the Manager of Technlcal
Services or his designate.

- -——-'8.6 - Fleld Examination : -All immediate anomalies on Form G-shall be excavated, examined - -~ - -
and repaired/pipe replaced not exceeding 3656 days from the pressure reduction date (Form
F) and the remaining Scheduled — one year and Scheduled ~ other anomalies on Form G
shall be completed within 365 days of recelpt of the final report from the ILI vendor (For the
purpose of the procedtire, the date shown on the ILI vendor's report will be used). Repalr
decislons made following excavation and examinatlon are documented on Form L. if any of
the required excavations or repalrs can not be campleted within 365 days, the PM shall
complete an exception report (Farm M) per Section 7 of this Procedure.

The field examination addresses any Immediate, Scheduled ~ one year, and selected
Scheduled - other anomalies in the Inspection Plan. it also validates the In-Line Inspection

Vendor's Report. The process includes:
- .. Scheduling the excavations . =
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6.6.2

Excavating the anomalies and collecting data at the identifled locations
Comparing the field data with IL} data

Evaluating remalning strength of the pipe segment

_»__ Performing repalrs, ifneeded .

—Scheduling-the-Excavations:—The LI Project Manager-is. responsible-for——

scheduling the excavations to ensure that they are performed with
consideration of the order determined In section 5.5 and consideration of
the excavation efficiency.

Pipe Excavation and Data Collection: The IL] Project Manager shall
schedule and monitor the excavations, until all excavations needed to
validate the re-Inspection interval are completed. The pipe shall be
excavated In accordance with PG&E Utiiity Operations Guideline G14413
*Procedure for Excavating Pipeline and Ssrvices." In addition, the
following requirements shall be met:

Location and Size of Excavatlon: The location and size of the
excavation site shall be identified and recorded on Form H:
ExcavaTioN DATA SHEET. Each end of the excavation shall be located-

shall be physically measured and recorded on Form H.

Data Collection: Collecting data on the condition of the coating and
the pipe at the excavation site is a key step of the ILI process. Either
company personnel and/or the contractor can perform the data
coliection. The data that Is to be coliected for Form H Is identifled In
Table 5.6.2, All excavation sltes shall include wet magnetic parlicle
Ingpection to test for SCC.

" ~@nd recorded with a-GPS Instrument; - The'length of the-excavation—-~— -~~~ - -~ =
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TABLE 5.6.2 DIRECT EXAMINATION DATA COLLECTION REQUIREMENTS (FORM H)

==Data

%‘E:gomi{nt :

i

Native Soll Type

Check e appropitala box (o dalaming Uis typa of SO Uis pip& 18 badded laTThe
teference locatlon shall be the middle of ths bellhele tongth at the springline location.
Also, In the commants sectian record the type of soll tha plpe Is bedded (n using the USC
classificalion system. Clayey Loam, clayey sandy loam, elc.

Exdsilng Coating Type

Report the exisling coallng type, His approxdmate lhicknass, and the number of layers. For
sefarence use the middie of ihe excavalion length at the springling of the pipe.

1.3

Hollday Testing

" | riie 1est akows for electrical identification of location and size of coating holldays, and is

pariicularly valuable In idenlifying areas to pay special altention to durng coating ramoval.
The holtdays should be mapped eleclrically uniess the coating 13 sufficlenlly degraded to
whera [t {8 obvious whero thie holidays are. These areas couid provide slgnificant
avidence and halp In determining the root cause of any corrosion thal Is found. 1n additon
thess areas could be crtical In determining if the coreosion is active or Inaclive.

14

Measurement of pipa {o soil
potential

These measuremenis shall ba parformed In accordance with NACE Standard TM0407,
The refgroncs electrode shall be placed In the bank of the excavation within 4-2 Inches of
the coating. These polentials may help identify dynamilc stray curcents, as vell as help In
determining the root cause of any corrosion present (active vs. Inaclive).

1.6

Sofl Reslstivity

Soll resisUvity moasuramanls: (1) 4-pin method: The pin afignment shall be faken
{ransverse fo the pipe. The nearest probe shall ko al lgast 10 feet from tha plpe. Pln
spacing shall approximala the plpe céntedine deplh, This s Intendedtobea
measureniant of native (originai) soll conditions. (2) Soli Box: Tho soll desfred hera Is
that In which the pipe Is bedded at the springtine location in the middie of the excavation
length. Note whether the sofl Is native or sand.

1.6

Soll Sample

The soll immedlalely adjacent to the pipa surface shall be collected with a clean spatula or
trowe} and placed In & 16 oz. plastio Jar vith a plastic lid. The soll deslred here Ig that in
which the pipe 1s bedded st the springline location In the middle of the excavation length,
In soms cases spacial samples must be obtgined In-situ using a *spoon” that will keep the
sample confined, The data vill be used for determining the solt corrosivity using a risk
based welght-function model, and should be used for pdontizing excavations vithin the
same prority, The sample Jar should be packed (il to displace as much alr as possible.
Tighlly close the Jar, s83l vdih plastic laps or equivalent and using a permanent marker or
tabel to record the sample locatlion on both jar and id. See Appendix C

1.7

Groundwater Samples

Take groundwater samplss If watec |s present In the excavation. Waler should always be
collected from the apen ditch when possible. Complately il the plastic Jar and seal and
{dentify location as dascribed abave, For special situations It will be used for determining

tha.bulk.groundvzates.chenical.propsrtios

1.8

Coalng Condltfon

Documant the general coallng condifon. Thres conditions could exist (1) Coaling 1s In
good condtifon and complelely adhered to pipe; {2} Coating partlally disbonded and/or
de‘&n‘a}:iad; l(f) The coating Is signifleantly disbonded of missing, L.e., most of it comss off
vith the sol

1.9

Map Of Coaling Dagradation

Nols In the map tho lecation of all coaling holldays, calcareous deposlis, ele. The zero
rafarance shall be tho farthost upstream location hatls Inspacted,

110

Phate documentation

Document the coating condillon with a digltat camera. Photos shall have ruler or other
devics lo determine magnificallon of pholegraphs showing detalls of the pipe and coaling
condilion. The minimum requirements shall be to document the following:

s Thatype of cover

o Macros shoving the ¢toss-section of the excavation (depth of pavement, ol

.. ., slrata, elo); cross section showing ths strata under ihe pipe especially if rocks

are presont.

Macros of areas whera ths Jeep test shows holidays

As-found conditlon of the coallng aRer excavation Is complets

General condillon of ¢oaling

Showing the overall presenca or absenca of calcareous deposits after the
cooling has baen completely ramovad but prior {o sandblasting.
Prasenco or absence of rocks embadded In the coaling {preferably at the 8:00
position) : '
Pilting before end after sandblasting

Any unusual characteristics of the pipo or excavalion

Aler recoaling

Documanting the as-left condition of the site

Macro as well a8 perspective visws shall be recorded. Tha photo log on page 9 of 10 of

. . v o0

* e e

the H-form shall be filled out wilh any necessary descriplions of the photographed areas.
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‘Data -
Element

I I B

Coatlag Semple

“Two samples of the coaling shail be obtained. One vill be sent fo a fab for asbesios
testing. The other sample will be slored for physical axaminalion and aid In delermining
toot cause. This sample may also bo used to determine the elactrical and physical

obtalned from an area where the worst pips damage was found, If possible. This sample

~properties of ihs coaling as well as-for parforming miciobial tasls:-This samplo shelibe-—-| .-~

-1 shall bs given-to the FES or designate ————-— - -~

142

Under coating liquid pH analysis

It any liquid s detected underneath the coaling the pH shall be datermined with pH fitmus
papor. This test Infers the relative level of CP reaching the pipe suiface.

143

Corroslon Product Removal

Garsfully remove any corrosion deposit for analysls. The presence or absence of
corfosive spacles In the corosion products can gulde tha root cause analysis, Anelysis
may Includs, but is not limied to, MIC tesbing, chemical testing, and In some cases XRD
{asling. . - . . I

1144
2.0 After

2.1

Soil pH

oating Removal

Plpe Temperalure & Pipe
Diameter

Obtaln soif pH reading at the upstream and downsiream ends of the bell hole using the Sb
elactsods. Thismust be done in the soll the pipeIs bedded In. Helps datermine the
corrosivity of the soll,

Measure the bare pipe surface temperature. This factors Into the tendency for coating to
disbond and SCC susceplbliity, Measure the elrcumfasence of the pipe using a pl tape or
other sultable device end computa the actual outside diameter of the pipe.

The type of weld seam shali be IdenUfied and recorded. It will be used to compare vith

Weld Seam [denlification

-GSAVE;and the-presencs of-britde seanrwelds coukd alsohe determined;if iho seam
typo cannot bs determined, chack that box. In some cases it will be necessary to perform
amacro atch to Jocale and characlerize the weld type and condition, The macro will onty
be done when specifically called for by the FES or designate Recoating of the plpe and
backflling of the bell hiole will not be aliowed unless the long seam has been Identified or
there Is no extemat corroslon,

2.3

Qirth Weid Coordinates

Rior it

This Is required for IL1 Inspeciions. ILI keys on tha nearest glith weld to determine the
locatlon of the bell hole and to compare fo ILT girth weld data.

24

Clher Damags

Other damags to the pipe surface that can be visually detected shall be recorded, and
immeodiately raported to PG&E. Examplos of such damage would Include gouges,
cracking, dents and out of raundness.

2.6

UT Wall Thickness Measurements

Ultrasontc wall thickness shall be taken at every quadrant on the pipe to esteblish

originalineminal wall thickness. In cases where an [CDA pro-assessment has been

performead, 2 UT grid shall also be oblained a tha 6:00 localion for a length of {-faot

circumferential by 1-foot axial, Grid size shall be 17x1", The minimum thickness

measured In each grid box shall ba recorded. The grid shall be located at the low end of

gta plae. This ICOA grd and angle of Inclinatlon shall be recorded on page 6 of 10 on the
-form,

2.6

Wat Fluoresceat Magnetc Pailicle
Inspestion .

For determining 1he presence of absenca of SCC this 164t shalf be performed. Only the
AC yoke method shall be used. Surface preparation shall bs light sandblasting. On
occasion the FES or dosignate may require walaut shell blasting. Dry povider malhods
are notaccaplable, Direct alecire cutrent methods are not accaplable. All ingicaltons
shall be phioto documeénted under both black and white ight and the photos Included In the
report. The PGSE PM shall be notified Immediately of any ndications found,

27

Phetographic Documentation of
Corroded Area

Tha corroded surfaca shall be photographed, preferably with a digitel camera to document
the morphology and extent of the corrosion. Tha photo log on page 9 of 10 of the H-form
shall be filed oul with any necessary desciptions of the photographed sress.

2.8

Overview Map Qf Corroded Area.

An overview map of the corroded area shall be skatched out onlo the form, Enough delell
shall ba Included to sufficlantly document where and how large the corroded areas are.
The 2ero raferancs polnt shall be the farthest upsiceam tocation that ls Inspected.

Pags 3
of 10

Excavallon Drawing

| The pigeiine inciination angle and the depth profile Shall be measurad and racorded at
each end and in the middie of the bell hole, The Inelination engle shall ba recorded in the
boxes above the grid, and the deplh profile shall be measured and documented in the gdd.

Pages 4
of 10
and
5 of 10
of the
H-Form

Pit Depth Measurement Grid
Sheets

Pipe Recoat Data

Sendblast Medla

Corcoslon damage shall be measured vith sufficlent detalt to enable accurate RSTRENG
snalyses of the corroslon area. A grid of wall loss measurements shall be taken over the
entlre corroded areas. The grid shall be oiented so that columns are circumferenifally

oriented on the plps and the rows ke parallél to the longitudinal axls of the pips. The grid
slz¢ should be sufficiently fine to documant the vardation of wall thickness but ia no case
shall be grealer than a ene-Inch mesh. The grids shall be documsnted on pages 4 of 10
and & of 10 on the H-Form.

Record tha type of medla used ~ sand, g, or copper siag are all acceplable. Use of shot
13 prohiblted. Also record the final anchor prafile measuremont using the TeaTox Pross-O-

Proprietary Information

Flim {spe method,
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Re-coaling Typs

Record the coating type usaed to recoat the pipe.

“| Environmentai Condilions

Documen! the relative humidily, temp, daw polni, ole., at the Ume of coaling. For epoxy

sysfems, the pipe must be over 80 deqgréss F, atToast & dagreas ¥ above tha dew polnt ~

-and (he selalive humidity must b less than 80%.———

34

Repalr Coaling Hardness

For epoxy ayslems measure and racord the final hardneas befora the plpe has besn
released for bustal.

36

‘1 Cosling Thlqkness

3nd all holldays must be repalred and retestad, It1s prefereble {o repalr holidays using the

Measure the coatlng thickness al the locations given. Each ¢lock position listed shall be
the average of 3 readings within a 4 cm clrele. The repalr coating shall he hollday tested

same coallng system, although allernative repair systems cen be acceplable. The PG&E
FES or designate must approve all alternative repalr systems.

3.6

Coupon Test Stallon Inslsifation

Documant {he typo of 1est stafion leR behind. Forcoupons, it1s recommsnded that the
commissiontng should begin no sooner than 3 months aRer instafation. The teststallon
should be Installed at the extrame end of the b8!l hole adjacent o or In the *old” coaling
that is NOT belng reconditionied,

3.7

Backfill Material

Note what material was used for backfill and whether or not pipa protection was used.

3.8

P/S Readlngs

Porform al least 1 P/S on reading over the pipsiine after backfilling but BEFORE paving ot
any concréto work Is done. In sonte cases perform & focal *on® survey and record the
rasults.

3.8

Site Sketch

A skelch of the site arangement shall be made, showlng the Inspacted area as well o9
measursd dislances from physlcal features such as roads, bulldings, distancs from
upatream girih weld (If avallable}, etc. The se would be lo be able to delermine the
location uaing physical merkors in the fleld &: out Lsing GPS) should the area be paved

over, and o confirm the locations of thoso structures In GSAVE,

Proprietary Information
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5.6.3 Evaluating Remaining Strength: The RSTRENG or KAPA (Failure
pressure calculation software developed by Kiefner & Assoclates)
calculations are performed and the summary is recordad on Form |
“DIRECT EXAMINATION SUMMARY" for the exposed corroded areas to

__. ....evaluate the.remaining strength of the plpe. The RSTRENG or KAPA __ . - - ... ..

.. caloulations are used fo determine the following: -~~~

¢ Predicted Failure Pressure: A Pfshall be calculated using
RSTRENG or IKAPA for each corroded area that Is direct sxamined
and determine If action needs to be taken. Other analytical techniques
may be used If approved by the Manager of Technical Services or his
designate. An individual trained and qualified to use RSTRENG or
KAPA shall make thesé caldulations. Récards of the qualification
shall be malintained in the Integrity Management Program file.

« Roassessment Interval: The ratio of P{/MAOP of the field examined
anomalics and PF/MAOP of the un-examined anomalies remaining on
the pipeline (Table 5.6.5) are key factors in determining the
reassessment Interval,

5.8.4 Comparing Flsld Data with ILIT Data: A comparison shall be made

between field data and ILI data; and to be provided as input for the Long
Term Integrity Management Plan.

5.6.8 Performing Repalrs on Excavated Anomalles: In general, all corroded
areas with Pf less than those shown in Table 5.6.5 shall be repalred so
that the maximum re-inspection interval can be achieved. Ll Engineerto
Inform Pipstine Englneer and follow the Uttlity Work Procedure WP4100-05
to determine If and how the anomalles should be repaired. Any exceptlons
shall be documented on Form M “EXCEPTION REPORT" and approved by
the Manager of Technical Services.

TABLE 5.8.5 MiNimMum PE 10 JUS AXIMUM RE-INSPECTION INTERVAL®
ggfﬁgbvé 50% SIY s -5 Less THAN 30% SMYS
Pf above 1.39 times Pf above 2.0 times Pf above 3.3 times
MAOP MAOP MAOP

5.7

MAOP Restoratlon Review/Concurrence : If the pipeline pressure has been
reduced, the ILI Program Manager shall evaluate the repalrs and determine the
timing of restoring the MAOP. He shall nofify GT&D GE Director and the Manager
of Technical Services, and gain congurrence from the Manager of Pipeline
Engineering and the Manager of Technical Services to reslore the MAOP,

- ~gommunicate-and document all required operational/pressure changesto Gas ~--- -~ -~ -~ - -

System Operations (GSO). . .

6.71 Operational/Pressure Change: GSO shall execute and order the
required changes and the responsible district superintendent or T&R
Supervisor shall ensure that the changes executed by GSQ are
implemanted.

3 ASME B31.8S 2004, Supplement to B3 1.8 on Managing System Integrity of Gas Pipelines, Section 7,

Figure 4

27
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5.8 Root Cause Analysis

Procedure: The ILI Project Manager shall ensure that a root cause analysfs Is
performed on all Direct Examined pipe. Where it Is determined that a significant
number of direct examined anomalies are due to the same cause, a common

~slngle foot cause report shall be sufficlent.- Where multiple-causes are implicated; -~ -
-~ == the-nhumber of root-cause investigation-shall-be-increased o adequately document—————

the individual causas.

Documentation: The root cause of all Direct Examined pipe shall be documentead
on Form K "RO0T CAUSE ANALYSIS REPORT” and be completed within 90 days of
_ recelpt of the field examination report.

8.8.1

6.8.2

5.8.3

Dascription of Damage: Types of damage observed e.g. coating, pipe,
and damage mechanism (external corrosion, third parly, etc.).

Extent of Damage: Review GIS and other historical maintenance data to
determine if they may assist in quantifying the extent of the damage or the
needed extent of the mitigation activities.

Revlew of Existing Damage Mitigation Measures: Review of the
existing mitigative measures that should address the threat causing the

684

658.5

5.8.8

5.8.7

damage. Describe any probfems with existing mitigation.

Root Cause of Damage: As a result of the review of the damage,
historical data, and the existing mitigative measures, describe the root
cause of the damage found.

Review of Damage Mitigatlon Measures Taken: Describe the actions
taken to mitigate the damage found as a result of the ILI

Evaluation of additional Mitigation Efforts: Describe any additional
mitigation efforts that may help address the root cause of the damage.
This may include coating repiacement, the installation of additional CP,
{.andowner notifications, stc.

Evaluation of nesd for additional testing: If the root cause analysis
ldentifies a mechanism that the ILI process Is not well suited to detect, then

{shall-be-dosumented-on-Form-M-and-brought-to-the-attention-of-the

Manager of Technical Services.

' 6,9 RMP-11 Final Report: This report includes: ILI Vendor Report, Bellhole
inspectiont Report and PG&E Final Report.

5.9.1

5.9.2

Proprietary Information

- sea

ILt Vendor Report: This report Includes the hard copy, assoclated
software, and slectronic data-provided by the IL| vendor.

Bellhole Inspection Report: This report Includes all “H-Forms” and is
provided by the bellhole Inspection vendor,

PGSE Final Report: Within 45 days after direct examinations and root—
causse analyses are complets, the ILI engineer shall be responsible for
devsloping the PG&E final report. The report shall have the following
content.

+ Project Summary: Project Manager shall complete a discussion of
job details by project phase Including lessons learned, results and
critiques. {Attach Job estimate)

* Pre-Assessment: Documentation of the ILI feasibility, Forms A, B
and C, and the Pipeline Features List,

28
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ILI Planning: Documentation of AGM locations, Form D.
Documentation of the ILIT vendor qualification, Form E. (Altach ILI
specification and ILI contract,)

. ILIT Operatlon: Project Manager shall summarize how the lLlT field

———Procedure) =~ === e

¢ Direct Examination: Documentation of ali direct examinations, Forms
F,G,andl.

s PostFleld Inspectlon Pipsline Listing: Pipellne anomalies list with
all digs and repairs marked (Excel file).

¢ Root Cause Analysls: Documentatlon of root cause analysis, Form K
« Exception: Documentation of exceptions report, Form M.
540 GIS Anomaly Documentation : All anomalies listed in the ILI Vendor Report and

the Ballhole Inspection Report shall be mapped in GIS including but not fimited to
the following information for data integration and future monitoring:

+—Goographic-Location:—In-UTM-Zone-10;-NABP83;meters:

operatlfﬂT weiit,(Attach Trackjng Spt‘ eadsheet and Clearance ~ 7~

¢ Ll Log Distance

o Severity Prioritization: Whether It is Immediate, Scheduled-one year,
Scheduied-other, or Monitored

o Type of Anomaly: Ext ML, int ML, Dent, etc.

» Relatlve Locatlon of Anomaly: Anomaly on pipe, weld or close fo

girth weld

O’clock position: Location around the clroumference

Size: Maximum depth, length and width per ILIT

Box: Cluster and Cluster ID

ILIT Pf: Caleulated (Pf) derived from Vendor's ILIT report

Direct Examination (Y or N}

Actual Size: Maximum depth, length and width per direct

examination, if available.

. & @ & & o

=—RSTRENG-Pf:-Calculated-(Pf)-derived-fronrdirect-examinationrif
available
e  PHMAOP: Use RSTRENG failure value for P, If available. Otherwise,
use ILIT report P,
Record of Repalirs: Type of repalr, date of repair, if avalleble
Quality Assurance
ILl date: Date of the ILI run
Vendor Name: ILI Vendor

. 8 & o

5.1 Distribution: A hard copy of the RMP-11 Final Report shall be provided to the

infegrity Management Program Manager for filing 1fi theé’ lntegrlty Management

Library (Keltleman Conference Room 200). Additional copies of the ILI Vendor
Report and Bellhole Inspection Report shall be distributed to the following persons:

* ILI Program Manager

s ILI Project Manager

¢ ILIEngineer

» Plpeline Engineer responsible for the pipeline

¢ Distrlct Superintendent/Distribution T&R Supervisor responsible
for the pipeline

29
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6.0 PoOST ASSESSMENT
Objective: The objective of the Post Assessment process Is o develop a Long Term
Integrity Mdnagement Plan (LTIMP) to mitigate any significant deficiencies identified by ‘
o -~ ~the RMP+11-Final-Report.~The LTIMP-shall include assigning re-inspection-intervals and -
e ——————-assessing/monitoring the-overall-effectiveness-of-the LI process-

Responsibllity: After completing the RMP-11 Final Repori, the lu Program Manager
will turn over the project to the Integrity Management Program Manager who shall be
responsible for determining and documenting the re-inspection interval, ensuring the re-
inspection ocours prior to the end of the interval, and that a project i planned to mitigate
any significant deficiencies ldentifled by the RMP-11 Final Repott. The Manager of
Technical Services shall approve the LTIMP,

Documentation: The LTIMP Including re-inspection interval for the pipsline segment
shall be documented in the Integrity Management Areas {IMAs) per RMP-08.

6.1 Re-inspection Intervals: The Integrity Management Program Manager will
review the anomalies in the ILi Vendor Report that are not direct examined and the

oot causs analysis to determing therappropriate tesinspectionintervals-per-Figure
6.5.2 or Maximum re-inspedtion interval in Table 6.1, and recommend any
additional fong-term mitigation that needs to be dons,

TABLE 6.1 TiMING SCHEDULE RESPONSES — TIME DEPENDENT TﬂBEA!‘

e CRlTERlA
AT 913@%:39%.0&19
i X . ':*Q. Go—% 4:::::‘.. N h S
5 Pf (or Pf*) above 1 25 and Pf (or Pf*) above 1.4 and Pf (or Pf“) above 1.7 and
<= 1.39 times MAOP <= 1.7 times MAOP <= 2.2 imes MAQP
10 Pf {or PP} above 1.39 imes | Pf (or Pf*) above 1.7 and Pf {or Pf*) above 2.2
MAOP <= 2.0 limes MAOP and <= 2.8 times MAOP
Pf {or Pf*) above 2.01lmes | Pf{or Pf*) above 2.8
15 Not Allowad MAOP and <= 3.3 limes MAOP
o P (or Pf*) above 3.3
20 Not.Allowad Not.Allowed NS MAOP

6.2 Data Integratlon The following systems will be updated to ensure on-going data
integration

GIS: All anomaliss will be incorporated into the ILI anomaly theme. in addition,
the Risk Mitigation thems will be updated fo reflect the recent inspection of the
pipeline segment. If the Inspection reveals any data discrepancles In GIS, these
will also be updated.

mrms s e el o Integrity Management Plan:-The integrity management-plan for the pipefine - - .
‘ segment will be updated to reflect the ILI inspection resuits.

Integrity Management Schedule: The integrily management schedule will be
updated with the re-Inspection date for the pipeline segment.

Long-term Mitigation: Mitigation activities wlll be scheduled to address any
significant deficiencles identified by the LTIMP,

+ ASME B31.8S 2004, Supplement to B31.8 on Managing System Integrity of Gas Pipelines, pg. 27-6,
. Flgure 4 (Section 5, Figure 5.5)

30
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70 XC

Objective; The objective of this section is to provide control and documentation of
exceptions taken. This control and documentation is required to ensure the compliance
with the ILI pracess, to continuously Improve the process by providing feedback, and to

._.__have an auditable trall, It ls expected that ali requirements of this procedure be met in

-conducting an IL1, - However, when it is not feaslble fo meet certain requirements then

~exceptions can be taken by ohtalning approval; and documenting the exceptions'as —— -

prescribed in this ssction.

Documentation: Document the above steps on Form M - EXCEPTION REPORT. include
all exception reports In the PG&E Finat Report. '

7.'i Exéept(on Requiremants: The following process is required for taking an
exception with this procedure. [t shall be documented on Form M - EXCEPTION
REPORT: . :

Paragraph Number of Exception: State the specific paragraph number
where the exception is belng taken.

Requirements of Paragraph: Briefly state in your own words the
requirements of the paragraph.

Alternative Plan: To state what Is proposed instead of what is required in the
procedure.

Reason for Exception: Provide the reason the exception is needed.

Recommendation: Indicate if It Is recommended to change the procedure or if
this exception Is project specific.

Approval: Obtain approval from the Manager of Technical Services or his
designate prior to acting on the exception. )

Notification: Refer to RMP-086, Séctlon 15 for GPUC/OPS notification
requirements.

31
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8.0

DOCUMENTATION AND RECORD KEEPING
Purpose: Table 8.0 summarizes the required forms and assoclated responsibliities.

I T ABLE 8.0 DOCUMENTATION AND RECORD KEEPING REQUIREMENTS

RAPH St FoRW, iR T JRPORE - -
3.0 PRE-
ASSESSMENT A Data Element Check List
B Sufficlent Data Analysis - - tL} Engineer
ILI Program Manager
IL! Engineer
C Feasibility Analysis (This form Includes
the authorization of
Forms A&B also.)
4,0 IN-LINE .
INSPECTION b AGM Locations ILI Engineer
E ILI Vendor Qualification Form ILI Engineer/ LI
- Program Manager
6.0 DIRECT
IL] Engineer/ ILI
EXAMINATION F. Immediate Anomalles Analysis Program Manager
1Ll Engineer
Indication Prioritization and Direct
G Examination Form (Inspection/Repair ILI Program Manager
Plan) Manager of Technical
Services
H Document all Immediate ILI Engineer or
and scheduled anomalles Corrosion Engineer
i Direct Examination Summary ILI Program Manager
J Left Blank Intentionally
Sr Corrosion
Engineer
K Root Cause Analysis Manager of Technical
Services
T e e;tnd“M --PG&E Flnat Report~ -~ - - - LI Program-Manager - |~ -
8.0 PosT
ASSESSMENT L Left Blank Intentionally
{LI Englneer
iLY Program Manager
OTHER M Exception Reports Manager of Technical
Services
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Attachment A

__ Direct Exammat[on Process Flow C:hart _

! . D:T“:?:jﬁ ISR iﬁ' ;?ﬂéitlli
1 AN y 3t AN
| mmediaterAnomaly:Ré
4 Ymmediate Anomaly Insp/Repaxr Plan
. q 1. Receive Imm.
ILI Project | Anom?gz l)zeport
Manager . t (s‘f;‘f}a 5.5)
; % [6. Determine if Imm, 7. Prepare imm, o
ILI Program l 2 Review ?2 gtmediaw 3. Pressure change Anormaly Insp/Repair Ancmaly InspiRepair 1
Manager/ILI (If pressure reduction is communication Planis neg‘i?* —p-| Plan 5.4) L 4 ! ;
En gineer § qgsrequred 90 fo step (5.34) (f o, go to step 10) 0o
; - T
i 5. Execute g
Dist. pressure change i
Supt/T&R ® as ordeced. ‘ B
Supt. o i
V- T i
| 4. Excoutelordps T
; be || , {
GSO ﬂ (5.3.9) p 1
H ¢ j | : [
Corrosion |
; L J L How
qur. ? ! qo
ILI Vendor i ® L] o
_. ~ N
IM Program ® [ ; 1
Manager i :
Mgr. of SL . I < N :
N . o
‘ Irom, Alx;:xmaly ‘ I':n;ssufle Da / MAOP Restoration g
- Report e eduction e ;7
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Attachment A Direct Exammatlon Process Flow Chart
: i _A,‘\rénES‘ﬁfiﬁ i
‘ ¥ ? ] |- R
: (1 Obtain Final Report 7 - Prepare Yusp/Repair Plix g Field Examinat%ion 1 f Final Report
; 7 'Within 180 Days £ W‘ithm 90 Days After Recejving Within 365 Days From Final Report Date | ¢ Within 45 Days
; ¢  AfterPigRun Final Report (or the Pressure Reduction| Date for Ymm. the Field I 00
4 i ! Anomalies ¢ o
. ) e ) )
: 4 - ' 12, Manage 16, Manage : Pt
ILI Project &%p‘é’,‘:“'" Fral Insp/Repalr Fiekd Repalrs, o
A 4 |Plan Plifgeeded.  |— N8
Manager . 52 [ {5.61) (5.6.5) : 2
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: 11 Review Final . 15. Evaluate 17. MACP T
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Engineer 7 E5.1) 8.64) 1. é
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F 2 # 13. Locate pi . :
Dist. ? At and dig s:;pe
Supt/T&R ! ® 562) * i
Supt. ' N
‘5 .
aso | '
i‘ ; ; 1 1
; 3 é : [
i af 14. Insp. map 4 |18 PefornRoot 1§ @ %
Corrosion comrosion areas and ¢ |cause Analysis .|| 1 3
4 ® compare with 1LI (5.8)
: 2. (5.62and 56.3) il
~, I
1L Vendor ? 3 5 ® oo
; ! Ho
: 1 L g
z ’ ‘ / . T
B ¥isieg ¢ i ,‘ (N
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: 7 i ] ‘
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FORM A: DATA ELEMENT CHECK SHEET.
LINE NUMBER: __
STARTING MILE POINT:
ENDING MILE POINT: .

REFERENCE SECTION: TaBLE3.3.1

PROJECT MANAGER:

Table 3.3.1: Prétassessment Data List

11 capability or prohibit

15

Pre-1970 ERW or flash welded pipe may be

subject to higher corrosion than the base
metal

Fpacts time over which codting degradation

For pesforming RSTRENG R | r |X A .

: May reduce detection Pipeline It

12 ‘Wall Thickness capability orprohiliit | Impacts critical anomaly size R R x X F pe List | !

) passaze of tool catures NS

13 | Grade : i | For performing RSTRENG M| R | x| x JFoce 11
; Older pipe typically has lower weld scam ;

! toughness that reduces critical anomaly size. ' Pineline o

14 ScamiType Pre-1970 ERW or flash welded pipe may be N/R c X X - Pipd List | | !

i subject to hisher corrosion rrwsihanthe base catures 1

; metal i |

i . Older pipe typically has lower weld seam. :

i May influence toof toughness that reduces anomaly size. : Pipeline :

| Lo
2.1 Year Installed may occur, apomaly populafion estimates, and NR c X X . I
4 corrosion rate estimates Feanres List | | !
Recent route changes/ o
22 modifications that may not C NR X X ‘ ;
be in GIS i
. May indicate construction pfoblems that may Brer. Stds o
23 Construction Practices have occurred; €.2., BBCR, miter bends, (o4 C X - HEN
! " | vrinkle bends, etc. drawings | ¢} |
‘ W Investigate potential. o
Location of major pipe . . P . ol
: need for replacement Provides 2 ‘known' reference for geo~ H .
24 ﬁm :‘;sm o or the installation of referencing indications R ¢ X X X HEN
1 bars for tees. ‘
E! f
l ; ik
11 ' 1K
TR= Required, q = Desired (See paragraph 2.5 for definitions) i . i
? R = Required, C = Considered; N/R = Not required E
i ~ |
; 3 ; 4/08
i ' I
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- : T BT .
2E
e ® o B
o z = 5 ..Comments
s S ! .
558
2.3
] g B
" May ndicate
Location of bends, locetions at which . < -
25 including miter bonds and | replaccments are’ Pmr:\nds_ a,, ]:;&o!::um oe for geo- R R Cc
wrinkle bends needed to meke the crencing b
| pipeline pigzable : ‘
b . - Provides a ‘known’® reference for 2eo- | i
26 | Location of casings referencing indications D |NR} C o I | 1
Proximity to other pipeline . . : |
structares, HV electric ; : ot Ck A .
27 : ission lincs and 12l ‘- Possible CP interference and 3% party damage | D C C X X [ 1
gmgmsecﬁ and - Aceess issue for post pigging dig anid potential : -+ T
nd ons ' t for igging dig am | e
28 tiver oz ’ ot " C NR C X X X : b
1 :: ton of bores wueforpostpxggngdlgmdpomnal c x | i
3.0 Soils/Environmental . R G S M, :
s ot
Assessment of . May indicate potential engironmentally 3 o
32 environmental conditions ‘ sensitive areas b NR c X X ’A : i
i : Conditions such as rocky can make field i ‘
33 T°P§’5“Phy . inspections difficult or impossible. D c NR X | ;
i ' Can be considered in ing the potential ] i
34 Lan#wc(mcnt/pass) ; severity of damage. i b c ¢ X X C .
35 i Inflocnces corrosion Tate |

! calculation

4.0 External Corrosion

CP System Type (anodes, i . a ‘ {
41 ifiers, and Jocations) : Support root cause ana X X ; | CPA Records ;
T : . T
42 CP system boundazies Snppmmotmemalys{sandCISmcy D NR C X X | | CPARecords || !
it . i |
43 i;°f?ﬁ°°‘ of Isclation ! Supponmmmays%mdachy p |NrR| ¢ x | %' |cPARecorss ||
oinits , j
a - . J . o
44 {3"““"”“” of Connections 5 Support root cause analysis and CIS survey p |NrR| C X |.xi | cPAReconds ||
e . N Reosie o |
: tray Current ! 7 - | Records, past |:
4.5 Aocations : Support root cause analyﬁs and CIS survey D N/R C X X ‘ }
' reports. i !

{
«
it

¥

l , 38 4/08
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g
8
e
=
46 T‘"W“";‘“"“’ (pipe My provide geegraphio rfeseace for ILl o NR X ; CPAieoords |0
: | | rewes | |1
47 CP evaluation criteria Used in post-assessment analysis NR Recoeds, L
k Paradigm i
; ' | I
foi i S o0t canse is gud CIS N/R Recards,
48 CP m’?mmoe history upport apalysi rn sarvey | Recoe
.- . - . X T 3
49 Ym' ot CP appliod };:ianve]y effects ability tolwum:m cotrosion R I
I Coating type may infl a which ]
4.10 Coating type ~ pipe- corrosion begins and s of corrosion N/R X
i rate based on measured loss.
. My help with oot canse agalysis of ] Direct i
411 Coah?gcondinon amomalies NR X | Assessment i
412 | Curdntdemmd Support root canse analysis fand CIS survey NR | CPA Records 3
b .
i 4 CPARecords | 1],
b bnd CIS survey : Paradigm, |

For controlling the i - P H
5.1 are, flow sate pisging velocity Impacts critical anomaly s|+ R X GSO, TS §
52 Monitering ; May impact repair, jon 2nd NR Form | ||| 1
(pang'l leak surveys otc.) ‘ replacement schedules, ! Gro 4°pu 0 N
53 ﬁ‘.gm"“m 5 Provide m"j;g” assessment NR X | Fomma4t10 5
h 1 ana]} SIS . .
Repair history/secords, ! Provide useful data for post-assessment : el
¢ i : 41 i !
54 ;Emllpompom? org):::us ) analysis or data verificati NR X 1| : Form 4110 .
55 mki&upmmscory m;mmf“ essessment NR % | Fomarno |}
Typeland Sroqueacy of thind Form 4110 | 1)
56 mdmaoe (review High third party damage my have NR X Base ;
) cons&ueuon activities with increased coating fault an Patrol ;
operating personnel) 1 Records il
Orher prior integrity | Corrosion P
57 rclated activities -~ CIS, ILI Useful post-assmsmcntdaﬁf\ N/R X Group, :
yups,jete., | System

4/08
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TR

As-bullt Job file:

T

; i ;

; ! i

58 | Hydfotest dawes/pressurcs -+ | Affocts manufacture fhreatroview D |[NR| C || X ;

59 Knom areas of shallow Potcnﬁ'als“pattydamagc D NR C X X! i ;
Pmblc Iounonsforscc Influence of 2 ;

6.0 Inter Lo i S

: Influence post-pizeing dig b

62 Recelved gas from L To cstablish threat for jal IC, mfluence

gathéring or storags lines .i | post-pigging dig plan

63 | Dripllocation ' Influence post-pigging dig !)lan

64 | Dripfivid analysis Influence post-pigg‘ngdig’:lan

65 thilixtor injection . Influence post-pigging dig plan
‘ Inﬂucnccpost—pwdxgplan

RN B B

vlololo|ulo
v
olololo] o le

Secti mo_n_g : :
72 } g . Influence Root Canse igzing D C * Form 4110 i
failures sclection ; digplan,andtthTMp , i
2 : mitigation plan | o
73 Abnormal CP levels . Influence Root Canse is, post-pigzing D (o] [s] X X! T
} : dig plan, and the LTIMP prevention and | ot
; : mitigation pian ' d o
| | 0
il i 5
! o
f | |
ILI Engmeer' , Date: ‘ G
! [
‘ i
NG
E‘ ' | BRI
E : dh
40 ’ | i 408
N i : [}
: | N
b ! L
F | 3
' |
b I I3
’ [ A 1 4
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Form B Sufficient Data Analysis Form

UINE NUMBER'
STARTING WILE POINT:
ENDING MIZE PomT:

SUFFICIENT DATA ANALYSIS

EFERENCE:

|
::f}

_ Missil
o .-!I'.tiv‘.—ﬂf‘, 5
< S s L DATI, n’n‘n1fu!ﬁﬂﬁ2lg.lir'.lf:
J : o
L ! .
i ! '
| ! |
T {
: . ' t
: : | oot
¢ 0o
A i L
- T |
~
. o
i " ¥
. ' t
! |
b i
i ! i
| :
|
| ;
| g
] ) "!
: i I )
X i !
g 1 ; 1
) H o
: . BB
‘ i
g ‘ i
, | i
4 [}
/ | it
Sufficient Data:  Yes No ILI Engineer: Date: o
: : i
" N 3
H ! A
i ; |
Iy |
s ik
b 1K
| i)
41 i 4/08
[ .
H oo
b L
: .
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: |
1.
i? it
|
|; : |
i
Form C:| Feasibility Analysis Form REFERENCE SECTION: _SECTIONS 3.8 i
LINE NUMBER: e ;
STARTING MILE POINT; ; ‘ ;
ENDING MiLlE POINT: D PROJECT MANAGER: ‘ i
Instructions: Analyze each data and note any of the issues listed below. In answefing the question include the following: | :
| 1) Anyadverse conditions that may make the pipe infeasible to ILI. Refer to Table 3.3.1{for guidance. i i
2) Any special considerations, techniques that neeq to be incorporated or considered in conducting the ILI to over come the adverse conditions | |
3) Aconclusion on the feasibility of conducting an 1 for all the pipe segments in the ILI project
ILI FEASIBILITY ANALYSIS ’
ZID# | [ Data'Catégories
1.0 Pipe Related
|
T <
20 | Construction !
| Related ,
30 | SoilsEnvironmental o 1 ;
% : . s
3 1
: . . |
40 | Corrosion Control ) | |
: . 1
i i l
50 | Operational Data : S0
I Feasiible: Yes No i
i _ . . ! i f
i ILI Engineer: Date: ‘ ¥
; IL! Program Manager: Date: | :
; NOTE: Signing this form confirms authorization of forms A-C.
| I
: ‘ - Lo
i; I
5 42 : i 4/08
: i T
: i,
] . i N
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| e

,
Form D“ Above Ground Marker Locations , i
? l Reference Section; Section 4.2 !

Line Number:

Sg:arﬁng Mge Point: . .

Ending Mile Point: - Prpject Manager:
e

. ”fé;{i‘.{a"ﬁ el
i

R fﬁ ‘%’%k oy iy 2 F el py I
e meirACEl T be diMarkeTe

i
v}

T R Y T [ s
IR e

E'f)rf 3

el W

e T T
g \J’?,k‘ ijf;“ \?ﬁi}}\ E{?f‘\-.‘. ;:g {8
It NON e
' %ﬁ%f% .
¢ %w?a’@?'w.ﬁ i e

| ErE At
e

A e T3
A i 0 s ‘: / -v Umrm
SHE S RS

, : | ,

| b

| ; Hii

: i N

|

| i ;

| :

— i

‘ ; | i

% | - i

f ILI Engineer: | Date: |

(1) To top of pipe : ’ | ix !

(2) Examples include - Point on line, majpr pipe appurtenances ‘ 1 5

3) Examples include - Concrete, iron pipe, rebar, nail and shine, efc. - ‘ !
! 43 : 4/08
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Form E:: 1Ll Vendor Qualification Form

-

l

| ILIT MeTHOD”:
I

lmmucn@ns. Paragraph 43.12 in the ILT Procedure provides instructions on ¢ompleting gnd filing of this forat.

Specification Content Review

| Not
Acceptablei Acceptable

ooagooog
Ooocon0aoO

Safety '
Sizing Accuracy
Caliper Accuracy

Geospatial Accuracy

Commen

Sg‘?non 43

VENDOR NAME:

1 Operator Qualifications 1
Schedule : ; ;
: Report Format T
General Comments/Exceptions: 5 : §
: | ;
‘ |
| !
: : I !
] i L
| i
‘ 1
! i
: Not B !
Approved | Approved !
o ¢ O Comment: i
| ! ; Ho
ILI Engineer: Date: 0o
3 ! ’ i '
ILI Program Manager: Date: ‘I
‘ ! :
(1) MFL, TFI, EMAT, etc. ; Nt
| ; |
| '. |
? i !
. i RN
: A1 4/08
: ! i
g |
: i il
i
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;
Form F: Immediate Anomalies Analysis’ | 1
(To be completed when Immediate Anomalies are received.) ; i T
| Reference Section: Sections 5.3, 5.4
| Line Number: 1 IL! Run Date: !
' Starting Mile Point: PGSE Notification Date™: !
Ending Mile Point: ] Project Manager: o
s = ‘ ‘ »
j g 3 - z 5 i & : 2 2
=g sF |2 letslsE8E sl 8 |eS|E1L) B & |13 | gl ¢ 5
S8 8= 2 S 1 2I18E|Z¢e 2 : s 5% | ~ = 4 = . sl %5 £
2132| B |E | |2B3EE |5 & |s8|3| T [=| " E || 8 S £
= = & ] ! = S 41
° 2 | = M= 1= ~ | = 18 8
f ,
i A i
1 |
i i
, | |
| | il
L: 1
g
i {
I
i |
{ ! f
i ! .
] | ;
; . B
Per the evaluation above, the safe operating pressure is: 40
‘: GSO Notification Date: i [
: Pressure Reductidn Date: - 1
Safety Related Condition? (Y/N): If Yes, Notification Date: il
I Engmeer' Date:. ;
1Ll Program Manager: ‘ Date: |

(1) The date the ILI vender notifies PG&E of an immediate anomaly.
(2) Metal Eoss-extemal metal loss-mtemal dents, efc.

{3) See Table 5.5.1

(4) Pdis ehuals the highest pressure dunng the ILIT run or the maxim

R

45

um pressure between the(ILIT run ane

‘ | 4/08
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, |
| ’
i : :
: | iy
Form G: Anbmaly Prioritization and Direct'Examination Form (Inspgction/Repair Plan) Reference Section: | | Sections 5.4, 5.5
(To be used for éxcavations using IL| data.) ; | o
Line Number: | LI Viendor Final Report Date: 1%
Starting Mile Point: E lL.!| Run Date: i
End’)ﬂg Mile Point: ; Projegt Manager: T
P i ! ;
i IL1 Report Assessment I
2 © - § T | . e | &® | 2 o R . & ! 2
= | .|| 58 | %8 | £ |E|8|82 (€8] |c |8 |22| 2|k | & | C |228| = |oz| %
| &1 S5 | 283 | E |8|E|s5|Ee{c| = | & |&8| g | F| £ | E |g22| & (|°E &
= == 5 = -~ | © e = = =g
a o L g < | ° & lad =i a s o | S
| j :
H i
1 i
| i ;
| i Hi
H 1 i t
|
| | i
: AR
; +
T
roe
vl
o
K
it
i EE
| ;
i N
ILI Engineer: : Date: i
l!l..l Program Manager: ‘ Date: 1R
Managerc?f Technical Services: i Date: ‘]
H | T
1 . . . s P
(1) Metal loss-external, metal loss-internal, dents, efc. Hod
. (2) See table 5.5.1 ! .
!: | - 46 : i 4108
ﬁ Al
% 1
ﬁ |
! 0o
‘: i :




Form H: Diract Examination Data Sheat « Page 1 of 10

DAJI| DA
Route Number: N-Sagment; iL{ Log Distance:
Examination Date: IMA Number: RMP-11 Ref. Section: Table 5.6.2
- Mile Point: Roference Glrtl_l Waeld:
Examlnatlon Performed By: Regton Number; Distance From Qlrth Weld:
PG&E Project Manager: Subreglon # (ICDA):
Approved By: Stalloning:
e e e oa Ordor Numbar: e s < s+ 8 e ok et < ¢t e o et e oo At
- [ medtate {3 Scheduted Foritt- [1 1Year (] Othen [(Jecea [Jw [ Recoat
[ wmoniter ] Etfectveness [ coa [ eoa [} oter
if practical, take F/S or CIS reads before excavation:
_Excavatlon Datalls: _ Centerllne on GPS Coordinales {Based on GIS): . '
Nodhing: B - Planned Excavalion Longth (Ft):-
Easling: Actual Excavallon Length (Ft.)y:
Centariine on GPS Coordinales (Uncorrected Fleld Measurement): GPS Fils Name:
Northing!
Egsling:
Centerline on GPS Coordinates (Corracted Fleld Measurement): :
Northing: :
Easling:
1.0 Data Before Coating Removal
14 Native Soll Typo: oy [Jroek [Jsend [TJroam [Jwet [] Other
1da BackMiMatorlsl Found [ ]Send [ JSury [ Native
Dspth of Cover (FL):

Comments:

12 CoatingType: [ ] HAA [ somasic ] PlasUc'Tape [} wextape [] feE [ powsrcrete
D Bare/Nons D Peint D Cther: Comments:

Coaling Thicknass {inches): Number of Layers:
1.3 Hollday Testing Porformed?: l:] Yes E} No  Voitage Used: Map Location of Holldays Below.
Dovice Used:_] cot  [] WotSponge Comments:
14 Pips-to-Soll Potentials In Ditch (:mV): us: DS:
Comments:
1.6 8oll Resistivily In Ditch (Q-cm): , 1 !
Method:=[—}—4+Pin =}-soiBox i
1.6 Soll Sample Location: Comments: |
17 GroundWaterPresent?: [ ] Yes [T} No Sample(s) Coflected?: [ ] Yes [] Mo Sample pH: I
Comments:
4.8 Coating Condition: [:] Good - Adhered fo Pipe D Fal - Coating Parllally Disbonded or Degraded |
[T Poot - Coatlng Significantly Disbanded of Missing ?
Commants:
1.9 Map of Goallng Dagradation*: 2ero Roferonce Polnt:
- o ... *Noteanycaloareousepositlocallons _ .- ... . ... o oo ST o
Flow Ly T
12 d'elock :
9 o'clock
6 o'clock
3 o'clock
12 o'clock
47 ’ 6/10/08
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Form H: Dlrect Examination Data Sheet - Page 2 of 10

Route Number: N-Segment: LI Log Dlstance:
Examination Date: 1#AA Number: RMP-11 Ref, Secllon: Table 6.6.2
Mile Point: Refarence Glrth Weld:
Examinatlon Performod By: Reglon Number: Distance From Glith Weld:
PG&E Project Manager: Subroglon # (ICDA):
Approved By: Stationing:
Order Number:

141 Coatlng Sample Taken?:
142 Liquid Undormeath Coating?:

1,43 Corroslon Produot Preseni?:
Comments:

[ ves [] to
] ves [] Mo
[ yes [ no

TN —

Location of Sample:
il Yos, pH of Liquid:
If Yes, Was Sample Taken?:

[ Yes [

1.44 Sofl pH (Sb Electrode):

2.0 Data After Coating Removal
24 Plpe Tempsrature {*F):

Upstresm:

Dovnslreany;

Measured Plpe Dlemeter (In):

22 WeldSesmType: [ ] psaw  [] ssaw  [] erw  [T] sMis
[ spret [} tap [] Fash ] aosmith  [T] treantdstermine, visually
. petform macrostch to locate &
23 Olrtllx,\!i(:llic'!' Coordinates: [dantiy typo (see Table 6.7.3,
Norlning: m
Easting: oment 2
Elevation: Wald Clock Position: ;
24 Damage Found: 5
_______ Corroslon Damage [ ] Yes [1 Mo Mechanical Damage ] Yes [T] o L
Other Damage:
25 UT Wall Thickness Measurements: TDC: 1 O'clock: 2Q'clock: 3 O'clock:
' 4 O'clock: & O'clock: 8 O'clock: 7O'¢ock:
8 O'clock: ¢ Q'clock: 10 O'clock: 11 O'elock:

UT Wall Thickness Grd @ 8:00 Is required.

2.6 Wet Fiuorescent Mag, Pert. Is Required. Commonts:

Be sure to altach grid to H-Form slectronically. See page 6 of 10.

Were {here any linear indlcations?

[] Yas [] Mo

21 T

If Yas, attach NDE report eleclronlealty as part of the H-Form.
Report to Include black light and whits light photos of indicallons.

*See Pholo Log for additional Information,
2.8 Ovorview Map of Corroded Area®;

*See Pit Deplh Measurement Grid for addilional Information Zoro Reforenco Point:
*Note any calcareous deposits,
Flow >
12 o'clock[t 7 3 i 25 Y] 3 3 I 3
N O O O Y N Y
9 o'clock . IR TR N S FEUUUTTI S U
. TeTRTEEETET e & R 1 51 67
6 o'clock[* 28 3 40 48 e ]
-e e cever AR P B ACLILTEIT frormenes iy eaneneenefpannnanenns
3°.d00k - RPAGsLOnEVANCENS D ARCaResaslheuunusaseniNUerTaaaPEY
ARICTLEER FE ...... wergerenn 3 i 3 i
12 o'clock
Feet 0 1 2 3 4 3 ) 7 8 9 10
48 6/10/08
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Form H: Direct Examination Data Sheet - Page 3 of 10

PAJILL DA
Rotite Number: N-Segmant: 1L1 Log Distance:
Examination Date: 1MA Number: RMP-t1 Ref. Saction: Table 6.6.2
lte Polnt: Rofarence Glrth Wetd:
Examination Performed By; Reglon Number: Distance From Girth Weld:
PGAE Preject Manager: Subreglon # {{CDA):
Approved By: Stationing:
e ... Srdor Number: : o o
T o i = - —— T

At minlmum draw pipe elevatlon profils and indicals statloning of 1) tow point and 2} critical Incllnétlon angle.
Place an atrow on the drawing Indicating diraction of gas flow In the reglon(s). Other labels may also be added {(e.g. "to Station"). .

Inclination Angle (degrees)

Depth|(ft)
[

i

?

F

b

i

f

g - 2 oo @ ety b e A —en

[ ] | | | { | I | | } { } ] { ] | ] |

— 1 | | |

» Distance (ft.) '
e Flow = TG

NOTES: (Record stationing and nemes of nearby landmarks such as creeks and roads. Provide any additional information that may
help in spatially positioning plpe): .

49 6/10/08
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Form H: Diraot Examination Data Sheet - Page 4 of 10

EXTERNAL PIT DEPTH MEASUREMENT GRID SHEETS

Rotite Numbor: Néegmant];ZA iLlLog Dlsmnz:e?‘1
Examination Date: 1MA Numbor: RMP-11 Ref. Sectlon: Table 6.6.2
Mito Polnt: Roference Girth Wald:
Examination Performed By: Reglon Numbar: Distanca From Gisth Wold:
cseene e . . POS&E ProjectManagar: . __ Subreglon #(ICDA): e e et e e e e
S e - Anproved BYS - e e e Sfatloning: - - - -
-~ = - Ordor Number: - — T e e e s - R
GAd Slze= __ Inchx Inch (specify grid size)
. Clock Pestiion (specify balow) -
Anomaly #: Grd# _
1 2 3 4 3 8 7 8 9 ¢ 1 12 18 14 18 16 17 18 18 20 21 22

A
B
c
D
E
: |
“
|
J
K
L
M
N
o o
P
Q
R

.8
T
U
v
w '
X

PITDEPTHGRID 1 OF 2
50 8/10/08
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Form H: Direct Examination Data Sheet - Page & of 10
EXTERNAL PIT DEPTH MEASUREMENT GRID SHEETS

DAALL DA
Route Number: N-Segnent: ILI Log Distance:

Examination Date: KA Number: RMP-11 Rof, Seclion: Tsble 6.6.2

Klle Polnt: Reference Glrth Weld;

Examination Porformed By: Reglon Nunsber: - Distance From Glath Weld}
=== 7= PG&E Project Manager: - -—— - --Buhreglon # {{GDA)—~——— -

Approved By:

T “shq_on!ng;; i R "‘_ T T "':‘ TTooTo ""“““-“-“""n"-""- s

" Ordor Number:

Grid Sizo = Inchx Inch (specify grid slze}
Clock Posliion {spaclfy below) .

Anomaly #: - .- - Grid #

1 2 3 4. 5 8 7 g g 10 11 12 {3 14 16 16 47 18 19 20 21 22

(=

x ¥ <

P{TDEPTH GRID 2 OF 2

51 6/10/08
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Porm H: Direct Examination Data Shest - Page 6 of 10
INTERNAL CORROSION PIT DEPTH GRID

PANIL| DA L1
Route Number: N-Segment: ILI Log Distance:

Examination Date: IMA Number: RMP-11 Ref, Saction; Tabls 6.6.2

Wile Polnt: Reference Glrth Weld:

Examination Parformad By: Roglon Number: Distancs From Glith Wald;

PG&E Projsct Manager: Subraglon # {CDA):

wmber:

comr e e Satfoning e e e e e e e e

GrdSize= {1 Inchx_ 1 Inch
Clock Poslilon (specily below)

INTERNAL CORROSION GRID
1of1

52

Proprietary Information
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Form H: Direct Examination Data Sheet - Page 7 of 10

COATING DAMAGE
JLR]
Route Number: N-Segment: iL1 Log Distance:
Examination Date: IMA Numbor: RMP-11 Rof. Soction: Tabio 5.6.2

lle Polnt: Referonce Girth Weld:

Examination Performed By: Roglon Number: - Diatanca From Girth Weld:
. v on oo -- PO&E Projoct Manager:-—. . - - - e e —SUBFOGION #{ICDAY. - .. - - SN [

- - - = - Approved By: - [ 1 -, (111 O T e : -
“ " Orfdet Numbsr: ~ ” ” T T o T T e s e Tt -
FEET FROM
NO. | REFERENGE _O'CLOCK MAX LENGTH {IN.) _MAX CIRC EXTENT {IN.)
|
i
|
]
|
!
i
i
53 8/10/08
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Form H: Direct Examination Data Shest - Page 8 of 10

Routo Numbor:
Examination Date:
Hile Polnt;

-Examination Performed By:

.- s — — PA&E ProjectManagers - — o -

CORROSION LOG
N-Segment; iLt Log Distance;
IMA Number: RMP-11 RoF. Ssstion: Tabla 5.8.2
Reoferencea Glrth Wald:
Reglon Number: Distance From Gisth Weld:
o GUDIAGION # JIOPAYS - i —ictcsins i e - e

T T AppravEd By T - - -
TT T T oridor Numiber: SIS
PEET FROM
ICorEG| REFERENCE 0'CLOCK MAX PIT DEPTH (MILS) MAX LENGTH (IN.) MAX CIRC EXTENT {IN.
54 610/08
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Form H: Diract Examination Data Sheet - Page 9 of 10

PHOTO LOG
Routo Number: N-Segment:
Examinelion Dato: {MA Number:
Mile Point:
Examination Paerfornied By: Reglon Numbor;

ILi Log Distance:

RMP-11 Ref, Sectlon: Table 6.6.2

Reforence Qlrth Weld:

Distance From Glrih Weld}

- - e -PORE Profect Managerie—-— e e —...§ubreglon # {ICOA): . I SR
AR -7 ¢1 0. d By: T e e T —alatloning: _ oo T
= T Order Nubek: P e SR o
"’*:{%T" """ LOGATION DESCRIPTION COMMENTS '
i
@
i
.i
i
i
- _ ) |
56 6/10/08
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Form H: Direct Examination Data Sheat - Page 10 of 10

Rotite Numbor: N-Segment: iLt Log Distance:
Examination Date; {MA Number: RMP-11 Rat. Section; Table 5.8.2
Mile Polnt: Reference Girth Weld:
Examination Performad By: Reglon Numbaer; Distance From Girth Weld;
PG&E Projoct Manager: Subreglon # (ICDA):
Approved By: Stalloning:

. Qrdor Nupber:

comes-—3.0 Recoat Data - - o -
81 Sandblast Medla:
3.2 Plpe Rocoated With:

[ powsrccates  [] wextaps [ Bar-Rust2ss
"33 For Epoxy Coating Syatems, Record Environmentat Conditlon:

Anchior Proflie Measurement:

[ pevedp2ss [ Devtar2az [[] protaiz200 [ ] PETepe

Dew Polfit

Aff Temperaliita:
Pipe Temperature: Relaliva Humidity:
Time of Cay: .
3.4 Repalr Coating Hardness {if ARC Coating:}
3.6 Measured Coaling Thickness:  3:00- 8:00 - .00 . 12:00~
HolldayTested?. [ ] Yes [] Mo
Device Used: I:l Colf I:I Wet Sponge Voltage Used: Repalr All Holidays.
35 Coupon TestStation mstalied 2|~ Yes —[}~No——ErsMstaied?r—{—}-Yor—["} No
If Yes, Date Installed:
Surfaco Coniguration: [ Fink  [] @6Box [| casonie [ Other
37 BackMiMatorla: ] Natve  [7] Imported Send [ other:
Coallng Protections?. [ Yes [_] o
IrYes,Checkone: [ ] Rockguerd [ | TureNut  [] conwed [T] Other
3.8 Plpe-to-Soll Readings Over Bell Hole After Backiili:
*If spectfied, a CIS shoukd he done for approximately 100" on elther slide of the bell hole. Atiach dala.
Commants:
3.9 Aftach sito skatch of oxcavation site,
T AURSDAIDAElT
41 RopairMade: [ ] Yes [ No 41  MNumber of repalrs made;
43 RopalrType: [ IMetaticSlesve  [J NonMetellic Sleave [Jreplace  [Jcan  [JrilerMolel [ JOther
4.4 Damage Repalred: [ JCorrosion [CiMechanical  [T] Other

Mise. Commentsfinformation:

.
B ———
—

56
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Form K (1 0f2): ILI Root Cause Analysis Report

Live NUMBER: Lt Loc DISTANCE:
DATE OF EXCAVATION: RMP-11 Ref. SECTION! 5.8
MiLg POINT: Dio SITES:
EXAMINATION PERFORMED BY:
PROJECT MANAGER!
R e . APPROVEOBY: e e e et e e e e et < o

—————Descriptionrand-Extent-of Pamager————— —
[ Coating Damege - [ Pitting [J Gen. WallLoss. [ Dent [] Gouge [] Other . ___
Rocks in Coating: [ Yes [ No Evidence of Shielding: [] Yes [J No

Coating Type:- ] HAA [ Somastic [ Plastic Tape [ WaxTape [J ¥BE [J Other-Epoxy [_1 Bare/None
~ [ paint  [] Other - Comments: s

Extent of Coating Degradation:

Max. Depth of Corr.: Max Length of Corr.:
Comments:

Matrix of Testing Performed:
Soil Resistivity: [ ] Yes [J No  Result:
Lab Soils Protocol: [] Yes [J No  Results:

MIC Testing Performed: [] Yes [] No Results [Log {counts/m)]: SRB _. APB AERQO ANA
pH of Water Under Coating: CIS OverBellHole: ] Yes [ No
CIS Result: P/S Spot Reads in Trench: [] Yes [] No Result:

Additional Testing:

Comments:

Review of CP Maintenance History:
—— - Summaty Revieavof Compliance Reads:

IIT Results Before Excavation;

CI3 or P/S Results or P/S After Burial:

Other Information:

Review of Existing Damage Mitigation Menasures:

59 4/08
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Form K (2 of 2): IL] Root Cause Analysis Report

Line NUMBER:

LI Loa DISTANCE:
DATE OF EXCAVATION: RMP-11 ReF. SECTION: 5.8
MiLe POINT: Dig Sites:
EXAMINATION PERFORMED BY:
PROJECT MANAGER!
-APPROVED BY:
———=Amalysisof PataforRoot Cavser ———— 777 7 —

Root Cause of Damage:

——AdditionatFesting; Mitigationandfor-Analysis Needed-For Long=FermPipeline Integrityr——

Lessons Learned:

Incotporate Into Procedure? . [ Yes []No  Date:
Incorporate Immediately to Future Root Cause? O Yes [ No  Date:

Recommended Hems:

Senior Corrosion Engineer: R - - - - - Datet —- -

Approved: , Date:
Manager, Technical Services

60 4/08
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rm M: Exception Report

T

Line Num

Wy
[=)

oL

REFERENCE:

DATE OF
IMANi

PROJECT MANAGER: ;

T

Paragraph Number of Exception: __ 1
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PURPOSE

This document provides guidance on how to identify and classify the potential threat of SCC to
pipeline integrity. The procedure is based on 49 CFR Part 192 “Pipeline Safety: Pipeline Integrity
Management in High Consequence Areas (Gas Transmission Pipelines)”, specifically part
192.917 and ASME B31.8S A3 “Stress Corrosion Cracking Threat’” and the NACE
Recommended Practice RP0204-2004 on “Stress Corrosion Cracking (SCC) Direct Assessment

Methodology”. It is PG&E’s policy to be in compliance with this practice as well as governing
regulations and laws.

INTRODUCTION

“Stress Corrosion Cracking Direct Assessment (SCCDA) is a process to assess a covered
pipe/piping segment for the presence of SCC primarily by systematically gathering and analyzing
excavation data for pipe having similar operational characteristics and residing in a similar
physical environment.”*

This plan provides a methodology for implementing an SCCDA program. It includes procedures
and protocols written to:

» Ensure consistent and technically sound applications of SCCDA on buried pipeline segments,

» Comply with Title 49 Code of Federal Regulations Part 192 (CFR192) Subpart O. Paragraph
192.929.

» Address the Office of Pipeline Safety's Inspection Protocol for Gas Pipeline Integrity
Management,

e Provide individual procedures for data collection, pre assessments, indirect inspections,
excavations, and post assessments such that a pipeline company's SCCDA program can be
audited per the OPS Inspection Protocol for SCCDA, and

 Improve pipeline safety and prevent the future impact of SCC on pipeline integrity.

This plan provides guidelines and examples to use in implementing SCCDA. i is applicable to
buried onshore natural gas transmission and distribution line pipe constructed from steel. It is
applicable to both forms of external SCC (near-neutral ph SCC and high ph SCC) Users of this
plan are assumed to be familiar with applicable pipeline safety regulations and the NACE
Standard Recommended Practice RP0204-2004 on SCC Direct Assessment.

24 Scope

This plan provides guidance in identifying and classifying the potential threat of SCC to
pipeline integrity along with measures for monitoring and mitigation of pipe segments where
SCC is found. The plan is based on 49 CFR Part 192 “Pipeline Safety: Pipeline Integrity
Management in High Consequence Areas (Gas Transmission Pipelines)”, specifically part
192.917, ASME B31.8S A3 “Stress Corrosion Cracking Threat”, and NACE Standard
Recommended Practice RP02040-2004 "Stress Corrosion Cracking (SCC) Direct
Assessment Methodology.”

SCCDA is a continuous improvement process. Through successive applications, SCCDA
is intended to identify and address locations where SCC has occurred, is occurring, or may
occur.

SCCDA requires that an operator collect and integrate extensive data on its pipeline

system. [ndirect Inspections (aboveground surveys) may be used but are not required.

Direct examinations are used to look for SCC. If SCC is found, mitigation, repair, and
~ remediation are required.

®

' Tille 49 Gode of Federal Regulations Part 192 (CFR192) Subpart O.

sty -
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2.2 SCCDA Overview

Direct assessment as per CFR 192.925 and the NACE Standard Recommended Practice
RP02040-2004 “SCC Direct Assessment Methodology”, is a four-step process for
improving pipeline safety. These steps are:

e Pre-Assessment — A compilation of historic and current data to determine whether
SCCDA is feasible and to prioritize the segments within a pipeline system with respect
to potential susceptibility to SCC. The Pre-Assessment step aiso identifies specific
sites within those segments for direct examinations. The types of data to be collected
are typically available from in-house construction records, operating and maintenance
histories, alignment sheets, corrosion survey records, other aboveground inspection
records, government sources, and inspection reports from prior integrity evaluations or
maintenance actions.

e Indirect Inspections — A compilation of additional data that are collected, as deemed
necessary by the pipeline operator, to aid prioritization of segments and site selection
for direct examination. The need to conduct indirect inspections and the nature of
these inspections depends on the nature and extent of the data obtained in the pre-
assessment step and the data requirements for site selection. Typical data collected in
this step might include close-interval survey (CIS) data, direct-current voltage gradient
(DCVG) data, and information on geotechnical conditions (soil type, topography, and
drainage) along the right of way.

» Direct Examination — Includes procedures (1) to field verify the sites selected in the first
two steps, and (2) to conduct the field digs. Aboveground measurements and
inspections are performed to field verify the factors used to select the dig sites. For
example, the presence and severity of coating faults might be confirmed. If predictive
models based on geotechnical conditions are used, the topography, drainage, and soil
type require verification so that they can be related to SCC susceptibility. The digs are
then performed; the severity, extent, and type of SCC, if any is detected, at the
individual dig sites are assessed; and data that can be used in post assessment and
predictive-model development are collected.

« Post Assessment — Includes the analysis of data collected from the previous three
steps to determine whether SCC mitigation is required, and if so, to prioritize those
actions: to define the interval to the next full integrity reassessment; and to evaluate the
overall effectiveness of the SCCDA approach.

Feedback within and betwaen the four steps is important and required. Findings that are
consistent with expectations strengthen the process. Inconsistent findings must be
evaluated to determine why and how the process application should be changed, or
whether SCCDA is not feasible. The inability to correlate historical data, indirect inspection
data and predictive modeling to known indications of SCC may indicate that SCCDA is not
feasible.

When SCCDA Is applied for the first time on a pipeline segment, more stringent
requirements apply. When the plan is applied to a pipeline segment that does not have a
well-documented history of operations, maintenance, and cathodic protection conditions,
additional requirements may also apply.

2.3 Roles and Responsibilities

2.31 Manager of System Integrity: The Manager of System Integrity has the overall
responsibility to assure that this procedure is implemented effectively. This
procedure assigns approval of documents, plans and exceptions to this position.
The Manager of System Integrity may delegate some or all of these approving
responsibilities.
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2.3.2 SCCDA Project Manager: The SCCDA Project Manager (PM) is responsible to
assure that all aspects of the assigned SCCDA projects are conducted in full
compliance with this procedure. In addition, the PM is responsible for the effective

planning, documenting and communicating the various aspects and stages of the
assigned SCCDA projects.

2.3.3 SCCDA Project Engineer: The Project Engineer is responsible for the technical
evaluations and analyses conducted through out the assessment process. These
include, but are not limited to, sufficient data analysis, SCCDA Region Designation,
Indirect Inspection results, and remaining strength evaluations.

234 Inspection Personnel: The Inspection Personnel (IP) are responsible for the
assigned tasks corresponding to the SCC Detail Examinations. They are
responsible for conducting the inspections and tests in accordance with this
procedure and other testing procedures that have been referenced in the
assessment process.

23.5 Subject Matter Expert: Subject matter experts are individuals that have expertise
in a specific area of operation or engineering. The Subject Matter Expert couid also
be a 3 Party Contractor that may fill any or all of the roles listed above, and would
assume the responsibilities of that position.

2.3.6 Direct Assessment Program Manager: Reports to the Manager of System
Integrity and is responsible for the supervision of the DA team and the
management of all DA programs (ECDA, ICDA, SCCDA, CDA and Risk
Management based DA projects)

Qualifications

The SCCDA assessment is to be implemented under the direction of competent persons
who, by reason of knowledge of the physical sciences and the principles of engineering and
mathematics, acquired by education and related practical experience, are qualified to
engage in the practice of corrosion control and risk assessment on ferrous piping systems.

The process for achievement of competency, awareness and training of personnel in the
subject area they perform within the SCC process shall ba documented.

The specific qualifications are described below.

Manager of System Integrity: The Manager of System Integrity shall be a degreed
engineer and have gas transmission corrosion related experience to provide guidance and
oversight to the personne! conducting the SCCDA process.

SCCDA Project Manager. The PM shall be a degreed engineer (or have equivalent

' pipeline experience and DA program Manager approval) and have sufficient gas

transmission corrosion related experience to provide guidance and oversight to the
personnel conducting the SCC process. .

SCCDA Project Engineer: The PE shall be a degreed engineer with corrosion control
experiance in the pipeline industry, or a NACE certified Corrosion Specialist The engineer
shall have been formally trained on this procedure.

Inspection Personnel: The personnel performing the Detail Examinations shall meet the
Operator Qualification Requirements and be certified with training documentation for the
specific inspections they are conducting.

Subject Matter Experts: The subject matter experts (SME) shall be degreed engineers (or
have equivalent pipeline experience and DA Program Manager approval) with appropriate
level of expertise and experience to fulfill the functions described in this document. SME
qualifications shall be properly documented.
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DA Program Manager: Shall be a degreed engineer or have equivalent pipeline
experience and certification. The Program Manager shall have 3 - 5 years gas related
supervisory experience in maintenance, construction, or engineering/estimating. The
Program manager shall also have 3 - § years gas related project management experience
in transmission or distribution gas, construction or maintenance projects. The Program
Manager shall have taken the CGT Corrosion Control training course, and be formally
trained on this procedure, RMP-12.

25 Definitions

Anomaly: Any deviation from nominal conditions in the external wall of a pipe, its coating,
or the electromagnetic conditions around the pipe.

B31G®: A method (from the ASME standard) of calculating the pressure-carrying capacity
of a corroded pipe.

Cathodic Disbondment: The destruction of adhesion between a coating and the coated
surface caused by products of a cathodic reaction.

Cathodic Protection (CP): A technique to reduce the corrosion of a metal surface by
making that surface the cathode of an electrochemical cell.

Close-Interval Survey (CIS): A method of measuring the potential between the pipe and
earth at regular intervals along the pipeline.

Cluster: A grouping of stress corrosion cracks (colony). Typically stress corrosion cracks
occur in groups consisting of hundreds or thousands of cracks within a relatively confined
area. See Colony.

Coal Tar Coating: Coal tar-based anti-corrosion coating

Colony: A grouping of stress corrosion cracks (cluster). Typically stress corrosion cracks
occur in groups consisting of hundreds or thousands of cracks within a relatively confined
area. See Cluster.

Crack Coalescence: Joining of cracks that are in close proximity to form one larger crack.

Critical Flaw Size: The dimensions (length and depth) of a flaw that would fail at a given
level of pressure or stress.

Defebt: An anomaly in the pipe wall that reduces the pressure-carrying capacity of the
pipe.

Dent: A depression caused by mechanical means that produces a visible disturbance in
the curvature of the wall of the pipe or component without reducing the wall thickness.

Direct-Current Voltage Gradient (DCVG): A method of measuring the change in electrical
voltage gradient in the soil along and around a pipeline to locate coating holidays and
characterize corrosion activity.

Direct Examination: Inspections and measurements made on the pipe surface at
excavations as part of direct assessment.

Dishonded Coating: Any loss of adhesion between the protective coating and a pipe
surface as a result of adhesive failure, chemical attack, mechanical damage, hydrogen
concentrations, etc. Disbonded coating may or may not be associated with a coating
holiday. See also Cathodic Dishondment.

External Corrosion Direct Assessment (ECDA): A four-step process that combines pre-
assessment, indirect inspections, direct examinations, and post-assessment to evaluate the
impact of external corrosion on the integrity of a pipeline.
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Fatigue: The phenomenon leading to cracking or fracture of a material under repeated or
fluctuating stresses having a maximum value less than the tensile strength of the material.

Fault: Any anomaly in the coating, including disbonded areas and holidays.

Fracture Toughness: A measure of a material's resistance io static or dynamic crack

extension. It is a material property used in the calcutation of critical flaw sizes for crack-
like defects.

High-pH SCC: A form of SCC on underground pipelines that is intergranular and typically
branched and is associated with an alkaline electrolyte (pH about 9.3). Also referred to as
classical SCC.

Holiday: A discontinuity in a protective coating that exposes the pipe steel surface to the
environment. '

Hydrostatic Testing: Pressure testing of sections of a pipeline by filling it with water and
pressurizing it until the nominal hoop stresses in the pipe reach a specified value.

Indication: Any deviation from the norm as meastred by an indirect inspection tool.

Indirect Inspection: Equipment and practices used to take measurements at ground
surface above or near a pipeline to locate or characterize corrosion activity, coating
holidays, or other anomalies.

In-Line Inspection {ILI): the inspection of a pipeline from the interior of the pipe using an
ILI tool. These tools are known as pigs or smart pigs.

Intergranular Cracking: Cracking in which the crack path is between the grains in 2 metal
(typically associated with high-pH SCC).

Investigative Dig: An inspection of a pipeline at a discrete location exposed for
examination.

Leak: Product loss through a small hole or crack in the pipeline.

Magnetic Particle Inspection (MPI): A nondestructive Inspection technique for locating
surface cracks in a steel using fine magnetic particles and a magnetic field.

Maximum Allowable Operating Pressure (MAOP): the maximum internal pressure
permitted during the operation of a pipeline. :

Mechanical Damage: Anomalies in pipe—including dents, gouges, scratches, and metal
loss—caused by the application of an external force.

Metallography: The study of the structure and constitution of a metal as revealed by a
microscope.

Near-Neutral-pH SCC: A form of SCC on underground pipelines that is transgranular and
is associated with a near-neutral-pH electrolyte. Typically this form of cracking has limited
branching and is associated with some corrosion of the crack walls and sometimes of the
pipe surface. Also referred to as low-pH or nonclassical SCC.

pH: The negative logarithm of the hydrogen ion activity written as:
pH = -logs (an")

where ay" = hydrogen ion activity = the molar concentration of hydrogen ions multiplied by
the mean ion-activity coefficient.

Pipe-to-Electrolyte Potential: See Structure-to-Electrolyte Potential.
Plpe-to-Soil Potential: See Structure-fo-Electrolyte Potential.
Pressure: A measure of force per unit area.
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Remediation: As used in this standard, remediation refers to corrective actions taken to
mitigate SCC.

Residual Stress: The locked-in stress present in an object that results from the
manufacturing process, heat treatment, or mechanical working of the material.

Rupture: A failure of a pipeline that resuits from unstable crack propagation and causes an
uncontrolled release of the contained product.

RSTRENG': A computer program designed to calculate the pressure-carrying capacity of
corroded pipe.

SCCDA: The stress corrosion cracking direct assessment process.
Segment: A portion of a pipeline that is (to be) assessed using SCCDA.

Significant SCC: An SCC cluster is assessed to be “significant” by the Canadian Energy
Pipeline Association (CEPA)2 if the deepest crack, in a series of interacting cracks, is
greater than 10% of the wall thickness and the total interacting length of the cracks is equal
to or greater than 75% of the critical length of a 50% through-wall flaw that would fail at a
stress level of 110% of SMYS. CEPA also defines the interaction criteria.

The presence of extensive and “significant” SCC typically triggers an SCC mitigation
program (see discussion under Post-Assessment Step).

Specified Minimum Yield Strength (SMYS): The minimum yield strength of a material
prescribed by the specification or standard to which {he material is manufactured.

Stress: The force per unit area when a force acts on a body.

Stress Corrosion Cracking: Cracking of a material produced by the combined action of
corrosion and tensile stress (residual or applied).

Structure-to-Electrolyte Potentlal: The potential difference between the surface of a
buried or submerged metallic structure and the electrolyte that is measured with reference
to an electrode in contact with the electrolyte.

Terrain Conditions: Collective term used to describe soil type, drainage, and topography.
Often used as input in the generation of SCC predictive models.

Transgranular Cracking: Cracking in which the crack path is through the grains of a metal
(typically associated with near-neutral-pH SCC).

Voltage: An electromotive force or a difference in electrode potentials, commonly
expressed in volts or millivolts,

Yield Strength: The stress at which a material exhibits a specified deviation from the
proportionality of stress to strain. The deviation is expressed in terms of strain by either the
offset method (usually at a strain of 0.2%) or the total-extension-under-load-methed
(usually at a strain of 0.5%).

3.0 PRE-ASSESSMENT

3.1 Purpose

The Pre-Assessment is used to collect and analyze historic and current data to prioritize
potentially susceptible segments of pipelines and help select specific sites for more detailed
evaluation within those segments. The susceptible segments for high-pH SCC are
assumed o be those identified based on the criteria in Part A of ASME B31.8S, as listed
below. Similar criteria, except for the one regarding operating temperature, may be used
for near-neutral-pH SCC.

2 canadian Energy Pipeline Association (CEPA), 1650, 801 6th Avenue SW, Calgary, Alberta, Canada T2P 3W2,
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3.2 Procedure

During the pre-assessment, data must be compiled and analyzed in order to make
informed decisions on the pipeline's suitability for SCCDA. The same or similar data are
often included in overall pipeline risk (threat) assessments. The pre-assessment may be
conducted in conjunction with other risk-assessment efforts.

Collecting accurate and complete data at this stage is very important. To maximize
efficiency, consider collecting the following:

1.Accurate spatial coordinates of pipeline and related data. SCCDA relies on data
alignment, which requires accurate spatial positions.

2.Historical CP and coating performance data that indicate the effectiveness of cathodic-
protection systems. SCCDA is designed to preclude future SCC. Hence, data that
show the cathodic protection system is working properly support the process. Such
data may include annual pipe-to-soil surveys close-interval surveys and bimonthly
rectifier and bond current data.

3.Measurements and data from which estimates of corrosion rates and SCC growth rates
can be made. SCCDA requires PG&E to estimate (potential) future corrosion rates.
Precise corrosion depth measurements and SCC depth and colony number provide a
baseline for calculations and future assessments.

4.Measurements and data related to remaining wall thickness at identifiable locations along
the pipeline. SCCDA bases its remaining life calculations on the most severe identified
corrosion anomaly.

5.Capturing the experience of field personnel with regard to the pipeline history. Field
personnel can provide important information needed to resolve areas of uncertainty,
such as calculation of corrosion rates and the start and finish locations of SCCDA
regions.

The amounts and types of data to be collected will vary with pipeline condition, history, age,
etc. This document provides guidelines for determining data collection needs.

Consequences of good data collection include: SCCDA is more likely to be found
effectively, indication severity estlmatlon is lmproved and the number of confirmatory digs
necessary may be reduced.
3.21 Data Gathering and Integration

Pre-assessment data fall into five categories:

1.Pipe Related

2.Construction Related

3. Soil/Environment

4.Corrosion Protection

5.Pipeline Operations

In accordance with the requirements of ASME B31.8S, a Company's SCC threat
identification should begin with data gathering and integration:

Collect Data for Initial Susceptibility Assessment

PG&E should collect available and relevant data on the system being analyzed.
information to be collected should include but is not limited to the following:

+ Diameter, grade and wall thickness
» Pipe manufacturer and type of longitudinal seam weld
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¢ Year/season of construction
¢ MAOP (% SMYS)
« Type of external coating (pipe section and girth weld coating)

« Operating temperatures and pressures associated with each pipeline system
and/or segment of pipeline

o Proximity to compressor station discharge (miles) and
» Hydrostatic retest information

Using the above information, PG&E should identify those portions of its system that
are potentially susceptible to SCC. Potentially susceptible regions should be taken
as those that:

« The operating stress exceeds 60% of the specified minimum yield strength.
« The operating temperature has historically exceeded 100°F.

o The segment is less than 20 miles downstream from a compressor station.
« The age of the pipelina is greater than 10 years.

e The coating type is other than fusion-bonded epoxy.

o A segment on which one or more service incidents or one or more hydrostatic
test breaks or leaks has occurred and has been caused by SCC unless the
condition that led to SCC has been corrected.

Data from Prior Excavation Programs

PG&E should collect and review available and relevant information from prior
excavation programs on segments identified as potentially susceptible to SCC.
Data to be collected should be collected to assess the following:

s Any observed correlations between the occurrence andlor severity of the

~ detected SCC with coating type, terrain condition (i.e. soil, drainage and

topography), distance downstream from compressor station, operating stress
levels, and operating temperatures. :

« The condition of the coating observed at each excavation site.

o The pH of any electrolyte observed under the coating at each excavation site.
o The types of corrosion products observed at each excavation site.

» CP conditions af each site.

* Proximity to dents, welds, etc.

Pressure Data

PGA&E should collect and characterize data on pressure cycles associated with
each compressor station located within those pipeline segments deemed to be
susceptible to SCC. Based on the characterization, PG&E should prepare a
prioritized list of pipelines segments based upon the severity of their maximum and
average operating stress levels,_This is related to the threshold stress required for
initiation of SCC. Laboratory studies of initiation of high—pH SCC have shown that
stress carrosion cracks Initiate above an applied stress level referred to as the
threshold stress which is reported as a percent of the vield stress.}

L_oga;ions with High Residual Stress
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PG&E should identify locations of potentially high stress intensity caused by
corrosion, dents, gouges, bends, high welding residual stresses, geotechnical
forces. The location of corrosion, dents and gouges should be identified from in-
line inspection (i.e. caliper and/or magnetic flux leakage MFL) data, where
available, or as a result of activities such as ECDA. The locations of bends can be
identified from alignments sheets. The locations of geotechnical forces can be
obtained from geotechnical studies undertaken by or on behalf of PG&E. PG&E
should prepare a list of locations of potentially high residual stress.

Ability to Conduct SCCDA

PG&E should determine the suitability of conducting SCCDA aboveground surveys
on susceptible pipeline segments to determine areas of potential coating
disbondment.

Additional Data Collection

PG&E should consider collecting additional data regarding the likelihood and
consequences of SCC. Table 3-1 provides guidelines from the NACE Standard
Recommended Practice on SCCDA Methodology (RPO 204-2004. The
importtance ranking in the fourth column is as follows:

¢ Required (R). Usually important for prioritizing sites.
+ Desired (D). May be important for prioritizing sites in some cases.
s Consider (C). Not relevant to prioritizing, but may be useful for record keeping.

Table 3-1. Pipeline Characteristics and Their Impact on SCC Susceptibllity

Factor

Use and
Interpretation

Relevance to SCC of Resulits Ranking |
PIPE-RELATED :

Grade

< Background data
No known correlation with SCC needed to calculate
susceptibility, stress as percent of
SMYS.

Cc

Diameter

Background data

No known correlation with SCC needed to calculate

susceptibility. stress from internal
. pressure.

Wall thickness

Impacts critical defect
size and remaining life
predictions. Needed C
fo calculate stress
from internal pressure.

No known correlation with SCC
susceptibility.

Year manufactured

Older pipe materials
typically have lower
No known correlation with SCC toughness levels,
susceptibility. reducing critical defect
size and remaining life
prediciions.
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photos

each site.

Use and
Interpretation
Factor Relevance to SCC of Resuilts Ranking
Near-neutral-pH SCC has been found
preferentially in the heat-affected zone
of ERW pipe that was manufactured by imporant factor to
. Youngstown Sheet and Tube in the poriant facto )
Pipe manufacturer 1950s. Reported to be statistically ﬁ:ﬂ?r'gﬁr}f_? rsréegr R
significant predictor for near-neutral-pH P '
SCC in system model for one pipeline
system.
Near-neutral-pH SCC has been found
preferentially under tented tape coatings May be important
along DSA welds and in heat-affected y por
Seam type zones along some electric-resistance La:;?fnt:u?;??'aeggé b
welds. No known correlation with high- P )
pH SCC.
Shot peening or grit blasting can be
beneficial by introducing compressive
residual stresses at the surface, L’gﬁsi';Z?tf;?%g{r:%i h-
Surface preparation | inhibiting crack initiation, and by H and near-neutr a?- R
removing mill scale, making it difficult to pH sce
hold the potential in the critical range for P '
high-pH SCC.?
To date, SCC has not been reported for | Important factor to
. pipe with undamaged fusion-bonded consider for both high-
Shop caating type epoxy (FBE) coating or with extruded pH and near-neutral- R
polyethylene coating. pH SCC.
SCC has been observed on bare pipe in | May be important
Bare pipe high-resistivity soils. factor. D
There have been instances in which
near-neutral-pH SCC has occurred .
Hard spots ‘1 preferentially in hard spots, which can 2?%?6 important b
be located b“y IL1 that measures residual :
magnetism.
CONSTRUCTION-RELATED
. Age of pipeline used
impacts time over which coaling in criteria for selection
Year installed degradation may occur and cracks may | of susceptible R
have been growing. segments in Part A3
of ASME B31.8S."
May be important for
Route changes/ :
modifications ::?:lrlxr:;tee'y locating c
X May be important for
Route maps/aerial accurately locating C

3 Beavers, J. A., Thompson, N. G., and Coulson, K. E. W., *Effects Of Surface Preparation And Coatings

On SCC Susceptibility Of Line Pipe: Phase 1 — Laboratory Studies,” CORROSION/93, NACE Paper No.
597, New Orleans, LA, March 1993.

hod Hérﬁsfsﬁdt”jféi‘iuir‘e‘s have been Kknown to occur in 1952 pipe manufactured by A.O. Smith.
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and near-neutral-pH SCC.

parameter.

Use and
Interpretation
Factor Relevance to SCC of Resulits Ranking |
Backfill practices influence probability of
Construction coating damage during construction. Early levels of CP D
practices Also, time between burying of pipe and | might be important.
Installation of CP might be important.
Surface preparation | Mill scale promotes potential in critical May be discriminating R
for field coating range for high-pH SCC. factor.
High-pH SCC found under coal tar,
asphalt, and tape. Near-neutral-pH SCC
most prevalent under tape but also Important factor to
Field coating type found under asphalt. Weather consider for near- R
conditions during construction also may | neutral-pH SCC.
be important in affecting coating
condition.
Location of weights Near-neutral-pH SCC has been found D
and anchors under buoyancy-control weights.
Locations of valves,
clamps, supports, .
couplings, expansion and characterizing ¢
joints, cast iron each site
components, tie-ins, )
and isolating joints
May be important for
. . CP shielding and coating damage more | accurately locating
Locations of casings likely within casings. and characterizing D
each site.
!B%?E(t;ﬁgsng;gfggﬁa s Might indicate unusual residual Residqal stress may D
and wrinkle bends stresses. be an important factor.
o Might indicate unusual residual "1 Residual stress may
Location of dents stresses. be an important factor. D
SOILS/ENVIRONMENTAL
No known correlation between soil type
and high-pH SCC, except for some
evidence that high sedium or potassium
Soil characteristics/ levels might promote development of Might be important,
types (Refer to concentrated carbonate/bicarbonate especially for near- D
Section 4.) solutions under disbonded coatings. neutral-pH SCC.
Some success has been experienced in
correlating near-neutral-pH SCC with
specific soll types.
Drainage Has been correlated with both high-pH | Might be important D
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information

locations of cracks might correlate with
CP history, especially if problems had
been encountered in the past. Inthe
case of low-pH SCC, it is difficult to
define a range of susceptible potentials
due to the shielding process.
Nevertheless, laboratory results have
shown that low-pH SCC has been

observed at the native potential.

pH and near-neutral-
pH SCC.

Use and
Interpretation
Factor Relevance to SCC of Results Ranking |
Has been correlated with both high-pH
and near-neutral-pH SCC, possibly
related to effect on drainage. Also,
cirsumferential near-neutral-pH SCC . )
Topography has been observed on slopes where soil Might b? Important D
movement has occurred (apparently parameter.
external loading induced
circumferential low pH SCC is more
common that we thought.
No obvious correlations have been
Land use found, but use of fertilizer might affect Might be important D
(current/past) soil chemistry as related to trapped parameter
water under disbonded coatings.
Groundwater conductivity affects the Might be important
Groundwater throwing power of CP systems. parameter. D
t&csa:;gg s°f river Affects soil moisture/drainage. :’A;gr;::nl;?elrportant D
CORROSION CONTROL
CP system type Ade i
L quate CP can prevent SCC if it
g:fgizt{:::)ﬂer S reaches under disbonded coatings. Important parameter. D
CP evaluation Background c
criteria information.
CP maintenance Background c
history information.
For high-pH SCC, absence of CP might
allow harmfu! oxides to form on pipe
Years without CP surface. For near-neutral-pH SCC
applied occurring at or near the open-circuit Important parameter. D
potential, absence of CP could allow ’ h
SCC to proceed.
Although high-pH SCC occurs in a
narrow range of potentials (typically
between -575 and -825mV vs
Cu/CuSQy), it has been observed on
pipe that appeared to be adequately
cathodically protected, because the
actual potential at the pipe surface can
be less negative than the above-ground important factor t
. measurements because of shielding b po actorto.
CIS and test station disbonded coatings. Nevertheless, Y | consider for both high- D
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Use and
Interpretation
Factor Relevance to SCC of Results Ranking
. Because SCC requires coating faults,
.C?atlng-.fault SUVEY | indications of coa(}ing conditio?\ might Importar)t background D
information help locate probable areas. information.
Because SCC requires coating fauits,
Coating type and indications of coating condition might Important background R
condition help locate probable areas. information.
OPERATIONAL DATA
Elevated temperatures have strong
accelerating effect on high-pH SCC. For
Pipe operating near-neutral-pH SCC, temperature Important, especially R
temperature probably has littte effect on crack growth | for high-pH SCC.
rate, but elevated temperatures can
contribute to coating deterioration.
. Stress must be above a certain Impacts SCC
ge:{:'ta'g% stress threshold for SCC to occur. Fluctuating | initiation, critical flaw R
fluctuations stresses can significantly reduce the size, and remaining
threshold stress. life predictions.
. There is a high probability of finding
I(.g(a:lé/;upture history more SCC in the vicinity of previously important. R
discovered SCC.
C . There is a high probability of finding
Dir ect inspection and more SCC in the vicinity of previously Important. R
repair history discovered SCC.
. There is & high probability of finding
!t-llissl;i;ostatlc retest more SCC in the vicinity of previously Important. R
v discovered SCC.
. There is a high probability of finding
IdLI data from crack- | 1 ro'SCC In the vicinity of prev:ously Important. R
'| detecting pig discovered SCC. g A
If a metal-loss pig Indlcates corrosion on
a tape-coated pipe where there is no
_ | apparent indication of a holiday, the
:L.Isgatia from metal coating is probably disbonded and May be important. D
Pig shislding the pipe from CP, a condition
in which SCC—especially near-neutral-
pH SCC—has been observed.
Dents located with caliper tools may
ILI data from caliper | require investigative digs to detect the ;
tools possibility of SCC due to stress May be important D
concentrations

3.22

Prioritization

PG&E should prioritize the likelihood and consequences of an SCC incident using
a ranking system, and the higher priority segments locations should be scheduled
for early assessment (i.e., near the beginning of the baseline assessment
program). Other segments can be assessed throughout the implementation period
of the baseline assessment plan. For detailed explanation of PG&E's ranking
system for SCC see PG&E's RMP08, “Integrity Management Program™.
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4.0 INDIRECT INSPECTION

41 Purpose

Indirect Inspections, which are not always used in SCCDA, can be performed to
supplement the data from the pre-assessment step. Data from indirect inspections can
serve as input in prioritizing potentially susceptible segments and select the specific sites
for direct examination.

4.2 Procedure

Aboveground measurements can include activities such as close interval surveys, coating-
fault surveys, geological surveys and characterization.

¢ Recommended practices are being developed by NACE for close interval surveys.
Alternatively, the procedures in Appendix A of NACE Standard RP0502 may be used.

« Recommended practices for coating-fault surveys are also being developed by NACE.
Again, the procedures as described in Appendix A of NACE Standard RP0502 may be
used.

Other types of data that could be obtained in this step include:

o Locations of dents and bends, found with in-line inspection geometry tools, on pipelines
in which the SCC has been assaciated with such features.

« Areas of coating disbondment and corrosion, located by in-line inspection magnetic-
flux-leakage (MFL) tools, on pipelines in which the SCC has been associated with such
features. :

5.0 DIRECT EXAMINATION

51 Purpose

The Direct Examination Step is used (1) to examine the pipe at locations chosen after the
pre-assessment and, if applicable, the indirect inspection and (2), if SCC is detected, to
assess the presence, extent, type, and-severity of SCC at the individual dig sites.

5.2 Procedure

Pipeline segments that are potentially susceptible to SCC are to be subject to a bell hole
examination. Pipeline segments that are found to have numerous SCC clusters will require

further assessment and testing (beyond the scope of this document), such as inclusion in a
hydrostatic test program.

Before the direct examination takes place, dig sites must be selected from the prioritized
location list prepared in the pre-assessment step, modified as appropriate by results from
indirect Inspections. In the absence of a detailed “soils model” for predicting SCC
susceptibility, the primary considerations should be the parameters listed earlier in Table
3.1.

5.2.1 Excavations

Pipe must be exposed and the coating removed for magnetic particle inspection
(MPI) in accordance with each Company's Bell Hole and defect assessment
procedures. Magnetic particle inspection is used to identify possible SCC.
Additiona! details are provided in NACE RPO 204-2004 Appendix B for surface
preparation techniques, and Appendix G for MPL. Shallow grinding of local areas
can;be used to differentiate SCC from benign pipeline anomalies. if SCC is found,
in-situ metallography should be used to determine the cracking mechanism (high
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pH SCC [intergranular] or near neutral pH SCC [transgranular)). Detailed
examinations should be conducted in accordance with the NACE SCCDA
Recommended Practice. Any cracking and/or external corrosion found should be
documented {ogether with relevant dimensions.

Data Collection

Table 5-1 provides guidelines for data collection (taken from the NACE SCCDA
Recommended Practice). The importance ranking in the fourth column is as
follows:

Required (R): Important element for SCCDA,
Desired (D): May be useful in SCCDA model development.

Consider (C): Useful background information or information used in other
analyses '
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