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1.0 PURPOSE

The purpose of this procedure is fo describe the process of performing a Dry Gas Internal Corrosion
Direct Assessment (DG-ICDA) methodology on specified pipsline segments carrying normally dry
gas. The protocol provides instructions, guidance and requirements to perform 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/ ANSI B31.85-2004).

2.0 INTRODUCTION

DG-ICDA is intended to improve safety by assessing internal corrosion in natural gas pipelines and
ensuring pipeline integrity.

21 Scope

. This decument covers guidelines for the implementation of the methodology termed Internal
Corrosion Direct Assessment for pipelines carrying normally dry natural gas (DG-ICDA) that
can be used to help ensure pipeline integrity. The methodology is applicable o pipelines that
normally carry dry gas, buf may suffer from infrequent, short-term upsets of liquid ( water or
other electrolytes). DG-ICDA applications may include but are not limited to assessments of
internal cerrosion of pipeline segments, drips, and crossovers for which alternative methods
may not be practical.

DG-ICDA is infended as a tool fo predict most likely areas of internal corrosion, including
chemical and microbiclogically influenced corrosion, and must be used in conjunction with
examination techniques. DG-ICDA focuses the direct examination on locations where internal
corrosion is most likely.

This procedure is intended to evaluate the integrity of pipeline segments that are primarily
threatened by internal corrosion. However, during the assessment pracess, other types of
damage may be identified, such as mechanical damage, external corrosion, stress corrosion
cracking (SCC), efc. In those cases, the damage must be documented 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 detailed examinations of the internal pipeline surface. The
methodology is applicable to natural gas pipelines that normally carry dry gas, but may suffer
from infreguent, 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 pipeline
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 considered free
from corrosion. The DG-ICDA indirect inspection step relies on the ability to identify locations
most likely to accumulate water and is applicable to pipelines where stratified film flow is the
primary liquid transport 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 feasible, and defining DG-ICDA regions. The types
of data to be collected are available in GIS, construction records, operating and maintenance
histories, alignment sheets, corrosion survey records, gas and liquid analysis reports, and
inspaction reports from prior integrity evaluations or maintenance actions.

Identification of ICDA Regions — Covers flow-maodeling techniques, developing a pipeline
elevation profile, and identifying sites where internal corrosion may be present.

Identification Of Locations For Excavation and Direct Examination — Includes prioritizing
and performing excavations and conducting direct examinations of the pipeline o determine
whether internal corrosion is present.
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Post Assessment — Covers analyzing data collected from the previous three steps to assess
the effectiveness of the DG-ICDA process, establishing monitoring processes where IC was
found, and determining reassessment intsrvals.

2.3 Roles and Responsibilities

2341 Manager of Integrity Management : The Manager of the Integrity Management
Department has the overall responsibility fo assure that this procedure is implemented
effectively. This procedure assigns approval of documents, plans and exceptions to
this position. The Manager of the Integrity Management Department may delegate
some or all of these approving responsibilities.

2,3.2 Supervising Engineer: The Supervising Engineer 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 compliance related documentation get completed in
a timely manner. This position is also responsible for the creation, revision, and
communication of changes associated with ICDA procedures.

2.3.3 IGDA Project Manager: The DG-ICDA 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 communicating 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 fimited to, sufficient data analysis, DG-1CDA reglon designation,
Indirect Inspection results, remaining strength 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 Senior Technical Advisor: The Senior Technical Advisor (STA) reports to the
Supervising Engineer of Corrosion Engineeritig & 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 assaociated with this DG-ICDA Procedure are
properly completed and fited.

2.4 Qualifications

The provisions of this procedure shall be applied 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 specific
qualifications are described below.

2.3.1 Manager of Integrity Management: Shall be a degreed engineer and have sufficient
gas transmission corrosion related experience fo provide guidance and oversight to the
personnel conducting the DG-ICDA process.

2.3.2 Supervising Engineer : Shall be a degreed engineer or have equivalent pipeline
experience. The Supervising Engineer shall have 3-5 years of gas related supervisory
experience in maintenance, constfruction, or engineering/estimating. The Supervising
Engineer shall have taken the CGT Corrosion Control training course, and be formally
trained on this procedure, RMP-10.
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2.3.3 ICDA Project Manager: The ICDA-PM shall be a degreed engineer or have
equivalent pipeline experience. The ICDA-PM shall have taken CGT Corrosion Control
training course and be formally trained on this procedure, RMP-12.

2.3.4 ICDA Project Engineer: The ICDA project engineer shall be a degreed engineer with
experience with corrosion control in the pipeline industry. The engineer shall have
taken the CGT Corrosion Control training and be formally trained on this procedure,
RMP-10. In addition, the engineer shall have documented training on the use of
RSTRENG.

2.3.6 DirectInspection Personnel: The personnel performing the direct inspections shall
meet the CGT Operator Qualification Requirements and also be certified with
supporting fraining documentat;on for the specific inspections they are conducting for
the DG-ICDA.

2.3.6 Senior Technical Advisor: Shall be a degreed engineer with at least 5-years
- corrosion related experience, or shall have equivalent industry certification.

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

2.5 Definitions
The following are definitions of some key terms used in this procedure:

Considered: A data element that is recommended to be taken into account for the feasibility
assessment, designation of DG-ICDA ragions, or analy3|s of test results. [fs omission does not
require approval or documeniation.

Corrosion: The deterioration of a material, usually a metal, that results from a reaction with its
environment. '

Corrosion Rate: The rate at which corrosion proceeds. The units are typically in mils per year
(mpy).

Critical Inclination Angle: Determined by DG-ICDA flow modeling; the lowest angle at which
liquid carryover is not expected fo occur under stratified 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 that is recommended and should be obtained if reasonably possible
or easily measured. Its omission does not require approval or documentation.

Direct Examination: Examination of the pipe wall at a specific location to determine whether
internat corrosion is present utilizing non-destructive evaluation (NDE) methads. This may be
performed using visual, ultrasonic, radiographic, or other means.

Direct Assessment: A structured process for pipeline operators to assess the integrity of
pipelines.

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

Dry Gas: A gas at a temperature above its dew point and without condensed liquids that
meets the requirements of Rule 21.

Dry Gas Internal Corrosion Direct Assessment (DG-ICDA): The internal corrosion direct
assessment process as defined in this procedure, applicable to normaliy dry gas systems.

Electrolyte: The liguid adjacent to and in contact with the internal pipeline surface, including
the moisture and other chemicals contained therein. In the electrolyte, the ions present will
migrate in an electric field.

Fluid: A substance that does not permanently resist distortion. Both liquids and gases are
fluids.
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Flow Model: A mathematical approach used to model systems. [n DG-ICDA, flow modeling is
~ utilized to find the critical inclination angle past which liquid holdup is expected. This includes
evaluating flow velocities and the potential of liguid accumulation.

Gathering System: Pipeline and related facilities to collect and move produced gas
progressively starting from individual wells to a trunk, commeon, or main line. Produced gas
typically will not meet gas quality specifications typical of gas transmission systems 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 meets the characteristics
specified DOT Part 192, Subpart O.

Historic 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 mests 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 change in elevation between two points on a
pipeline, in degrees.

Indication: Any deviation from the norm as measured by an indirect inspection tool.
internal Corrosion: Corrosion oceurring on the inside of a pipeline.

in-Line Inspection (IL1}: The inspection of a pipeline from the interior of the pipeline using an
in-line instrumented inspection tool. The tools used to conduct LI are known as pigs, smart
plgs, or intelligent pigs.

Liquid: A substance that tends to maintain a fixed volume but not a fixed shaps.

Liquid Holdup: Accumutation of liquid (i.e., 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 liquids can accumulate.

Microbiologically Influenced Corrosion (MIC): Metal corrosion or deterioration which results
from the metabolic activity of microorganisms.

Mil: a thousandth of an inch. Used in corrosion 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
being examined. :

Potential Liquid Holdup Location: Pipeline locations and features, such as sags, drips,
inclines, valves, manifolds, dead-legs, and fraps, where liquids can accumutiate. In DG-ICDA,
corresponds 1o any low point and associated uphill inclination until critical inclination angle is
reached.

Remediation: A procedure or operation that addresses the factor(s} causing a defect or
imperfection.

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

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

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 desirable to follow.,
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Stratified Flow: A multiphase-flow regime in which fluids are éeparated into layers, with lighter
fluids flowing above heavier {i.e., higher density) fluids.

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

U.8. Geological Survey (USGS): Responsible for providing scientific information to describe
and interpret America's landscape by mapping the terrain, monitoring changas over tims, and
analyzing how and why these changes have occurred.

3.0 PIPELINE SEGMENTS REQUIRING DG-ICDA

3.21 ldendification of DG-ICDA Projects: Pipeline segments needing or requiring a DG-
ICDA can be Identified from multiple sources. Usually the requests for DG-ICDA
analysis will 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 prevait.

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

+ Integrity Management (Route) Name (if applicable)

* Route Number

o Source Route (if applicable)

» Starting and ending mile points of requested DG-ICDA

+ Approval of the Manager of Integrity Management.

4.0 PRE-ASSESSMENT

4.1 Objectives
" The objectives of the Pre-Assessment process are {o:
» Collect and integrate data
*» Assess the feasibility of DG-ICDA

« Document the pre-assessment results

4.2 " Data Collection

4.21 Purpose: Collect and integrate historical data, current data, and physacal information
for the segments o be evaluated.

4.2.2 Requirements: Data elements are identified as elther "Required” or “Desired” in
Appendix A, Table 1. "Required” data elements shall be collected before the Pre-
Assessment step is completed. The ICDA-PE may determine that a "Desired” data
element is necessary towards assessing a given segment, and thus identify it as
“‘Required".

4.2.3 Sources: The data fo be collected can be found in construction records, operating
and maintenance histories, alignment sheets, GIS, corrosion survey records, and gas’
and liquid analysis reports, as well as inspection reports from previous integrity
evaluations and maintenance actions. The data collected is usually that collected in an

7
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overall pipeline risk (threat) assessment and in ECDA programs. Therefore, the ICDA-
PE may decide to conduct the Pre-Assessment step in conjunction with an ECDA or
other risk assessment effort.

4,24 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
resotution should accurately measure elevation and horizontal/vertical positioning of
inclines. Interval spacing should be small enough fo accurately measure each inclined
length (typically 100° in flat terrain and 50’ or less where inclines greater than 1:5 are
present).

4.2.4.1 U.S. Geological Survey (USGS) maps with sufficient resclution may also be
used, although pipeline elevation changes (such as those at roads, major
substructures, and rivers) that would not appear on maps must be considered.

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

4.25 Alignment: Data and observations from past years and current inspections shall be
aligned. These observations may include, but are not fimited fo, any GIS
measurements, locations of roads, major subsfructures, stream crossings, locations of
previous internal corrosion, ECDA data, and any LI data.

428 Documentation: Al data coltected 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. Pipeline data including Pre-Assessment data, Region
Identification analysis, Direct Examination results, and Post Assessment conclusions
should be contained in this file.

4.3 Pre-Assessment Review Meeting

4.31 Purpose: To collect information that is not in written form that is relevant to
conducting a DG-ICDA. Also to provide technical insight in conducting the DG-ICDA
on the identified segments, communicate the plan of how the DG-ICDA will be
conducted, and build consensus for the plan.

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

4.3.2 Agenda: The mesting may contain the discussion of the following information:

¢ Data reporis

o GIS Maps

¢ Leak History/inspection history

o Gas source history

¢ Gas flow history

¢ Drip Locationsfliquid volumes

e Feasibility analysis _

s DG-ICDA Region Definitions/Locations
4.3.3 Recommended Attendees:

¢ 1CDA Project Manager '

e 1CDA Project Engineer

¢ Indirect Inspection Personnel
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¢ Transmission Sysfem Gas Planner

+ Pipeline Engineer A

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

Meeting Results: Updates and changes o the Pre-Assessment data, feasxbﬂlty analysis, and DG-ICDA
regions shall be decumented in the project file

44 Sufficient Data Analysis

4.4 Purpose: ldentify any missing data and determine if sufficient data is available on
pipeline segments in order to perform DG-ICDA.

4.4,2 If data for a particular category are not avallable, conservative assumptions may be
used based on the operator's experience and information about similar systems. The
basis for these assumptions shall be documented.

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

444 The ICDA-PE may determine that missing REQUIRED data elements are not essential
for completing the DG-ICDA process. In that event, Form L: Except:on Report shall be
filled out according to Section 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 “Required” data that -
have not been 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,

4.5 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 pipeline shall meet the REQUIRED
conditions listed under "Feasibility Assessment” in Table 1, Appendix A,

4.5.2.1 The pipe should not normally contain any liquids, including glycols or
corrosion inhibitors.

4.5.2.2 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 [ine corrosion.

4.5.2.4 If DG-ICDA is applied to a pipeline with a hisiory of pig cleaning, technical
justification shall be provided.

4.5.2.5 The pipe should not contain an accumulation of solids, sludge or scaté,
unless the influence of these materials has heen carefully evaluated taking into
consideration the mechanisms listed in Table 2, Appendix A.

4.5.3 Report: The ICDA Project Engineer shall prepare Form B: Feasibility Assessment
Report, in Appendix C and have it sighed by the ICDA-PM. The report shall contain the
following:

e Any conditions that may make DG-1CDA unfeasible,

o Extra actions that need to be taken to ensure a reliable assessment given these
conditions, and
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s - A conclusion regarding the feasibility of performing DG-ICDA on the given
segment.

4.6 Pre-Assessment Report

All data, actions and decisions pertinent to the Pre-Assessment step shall be documented in a
clear and concise manner. Records shall demonstrate compliance with 40 CFR Part 192 and
shall be retained for the useful life of the pipeline.

4861 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

e Form A: Data Collection Form

s Methods and procedures used fo integrate and align data collected
¢ Form B: Feasibility Assessment Report

46.2 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 region is a portion of a pipeline {or muiltiple 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 regions 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 ICDA Region Identification step are to:

» Perform steady state flow modeling

+ Produce a pipeline elevation profile

s Produce a pipeline inclination profile

« |dentify sites where internal corrosion may be present

Each step in the region selection process will be described in the following paragraphs.

5.2 Flow Modeling Calculations

5241 Purpose: The purpose of performing flow modeling is to identify the critical angle
past which liquid is not expected to flow. The ICDA-PE must identify the most
extreme flow conditions (i.e. highest superficial gas velocity) and utilize thess in the
calculations. 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, muitiple routes can be assessed using the
ICDA process by psrforming excavations finspections only on a single route.

521 The simplified flow model used in this procedure is based on a correlation obtained
from results published in GRI 02-0057, and is one example of many models
available. Any flow model 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
receipt/delivery points. The [CDA-PE must provide technical justification for selecting
an alternative flow model! to the one contained in this procedure.

522 The flow model used in this procedure is bound by the following conditions:
e Maximum superficiat gas velocity below 25 ft/s
¢ Nominal pipe diameter between 4 and 48 inches

e Operating pressures less than 1100 psi, or the pipe is demonstrated to have
stratified flow

« Other combinations of the above parameters if flow modeling has shown that only
stratified flow will occur at operating condifions '

523 The following data and values are required to calculate the critical inclination angle:
o Pipe inner diameter, ID (in)
¢ Low operating pressure, P (psi)*
e Maximum flow rate, SPT Flow Rate (MMSCF/D)’
o Average temperature, T (°F)
o Liquid density, p, (default 62.43 [b/ft%)
o Molecular weight of gas, MW (if methane assumed fo be 16 Ib/tb-mal)

o Compressibility factor, Z = .83 (Z can also be obtained from published charts of
Natural Gas Compressibility Curves)

o Gravity, g=31.27ft/s’
o Universal gas constant, R = 10.73 {psia*ft’/lb-mol*R)
5.2.4 The critical angle can be determined from the following calculations:
52.4.1 Convert the temperature into Rankine
T(R) =T (°F) + 459.67
5.2.4.2 Calculate the gas densiiy, pg
pg = ((PH14.7)"MW)/(R*T*Z)

5.2.4.3 Calculate the operating pressure (OP) flow rate, or the rate for specific
conditions if flow rate data are in standard (STP) units

OP Flow Rate = (STP Fiow Rate)*T*Z*Ps1p/((P+14.7)*Tgrp)

Where Pgre = 14.7 psi, and Tgrp = 520 R (80°F)
52.4.4 Convert the OP Flow Rate into (ft*/s):

OP Flow Rate(ft’/s)=OP Flow Rate(MMCF/D)*10°*1D/24hr*1hr/3600s
52.4.5 Calculate the superficial gas velocity, Vg

V, = OP Flow Rate/ [x*((ID*1ft/12in)*)/4]
5246 Calculate the critical angle, 0 .

* Or the combination of actual operating conditions of these two variables that produces the highest superficial gas
velocity.
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1.091

2
pg ® Vg

0 = arcsin| .675

P =Py g*(ID* lﬁ)
12in

5.2.5 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.

526 The results of the critical angle calculation shall be documented. Form D: Flow
Modeling, in Appendix C, should be used for this purpose.

5.3 Elevation Profile Calculations

53.1 The ICDA-PE may calculate the elevation profile using the collected pipeline data. In
- this DG-ICDA process an inaccurate elevation profile will lead to an incorrect inclination
profile. Using known locations of liquid hold up assumed to have a probability for
internal corrosion (see |C “Triggers List® Appendix E) may also be used to select direct
examination sites.

5.3.2 ' 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.

54 Inclination Profile Calculations

54.1 The ICDA-PE shall calculate the inclination profile using collected pipeline data. The
inclination angle at every location can be calculated as follows:

- . [ Aelevation
@ = arcsin| ——
ANlength

5472 The inclination angle should be plotted against distance for each region as shown in
the exampile in Figure 1 of Appendix B. '

543 The ICDA-PE may identify and estimate all uncertainties associated with determining
the inclination angles and place a record of these uncertainties in the DG-ICDA project
file. The records should be used for screening GIS measurements with respect fo DG-
ICDA and in consideration with other results during the Post Assessment step.

55 ICDA Region Selection

5.5.1 The ICDA-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 consideration of inclination
angles at road crossings, rivers, drainage ditches and other locations.

55.1.1 Sites where liquid heldup may possibly occur should be identified based on a
comparison of the calculated critical inclination angle with the inclination profile
for a given segment.

5.5.1.2 Locations where fiquid is known or was known to be present shall also be
considered for region selection.

552 The ICDA-PE shall identify DG-ICDA regions based on establishing probable
locations of liguid hold-up. Region 1 shall be the standard region for general liquid
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 regions. '

5.5.2.1 The "Required” elements listed under "Need" in Form A: Data Collection
Form, must be collected and analyzed to determine if additional regions are
needed. If that information is not available, then its omission must be approved
and documented on Form B “Feasibility Assessment Report” before
proceeding.
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5.5.2.2 The "Considered” and "Not Required” elements listed under “Region
Selection” in Form A: Data Collection Form, may be taken into account when
establishing DG-ICDA regions.,

A new DG-ICDA region shall consider each current inlet, any inlets that were current
at the time of the previous DG-ICDA (but are no longer being used), and any historic
inlets that have shown internal corrosion during past DG-ICDA assessments. Route
changes should also be considerad, as these may affect the locations of liquid holdup.

5.5.3.1 1% Time Requirements: The first time that DG-ICDA is performed on a
given pipe segment testing for liguids other than water and items such as the
potential for MIC shall be performed. To determine severity or corrosivity of
these locations, the resulis shall be compared to the “Triggers For Internal
Corrosion Corrective Work™ given in Appendix F.

5.5.3.2 Subsequent Investigations: After the first assessment is performed, any
internal corrosion occurring as a result of past liquid upsets will have already
been identified. '

e [f no corrosion has been found, then future corrosicn may only occur as a
result of liquid upsets from current inlets.

o If corrosion is found, subsequent assessments to determine growth rate
and/or active corrosion should be performed.

Any affects on flow and pressure attributed to compressor and valve locations may be
consldered, as they may cause significant changes in superficial gas velocity, affecting
the critical inclination angles.

Pressure and temperature changes over the segment length may be considerad, as
these changes can induce water condensation or affect the critical inclination angle.

If thers has been bi-directional flow through the pipeline, each direction shall be treated
separately. Therefore, it may happen that the center area of a pipeline is considered
unlikely to have internal corrosion while the two ends are areas of concern.

[n relatively level pipelines, If is possible that a region may not have any inclination
angles greater than or equal to the critical inclination angle. If it can be documented
that the critical inclination angle for the lowest flow conditions ever experienced by the
region in question is never reached, then the region may be considered free from an
internal corrosion threat. Any electrolyte introducead to this region.would be transported
through the entire region to the next downstream region, and would not be held-up
anywhere in the upstream region.

5.5.7.1 If a region has ever experienced no fiow, or there is not sufficient
documentation of flow rates to establish the lowest experienced flow rate, then
the region may not be eliminated as an internal corrosion threat.

For each region, the ICDA-PE shall identify the first upstream inclination angle greater
than or equal to the critical inclination angle determined by flow modeling results.

5.5.8.1 If all inclination angles are smaller than the critical inclination angle, the largest
inclination angle in the region shali be chosen.

in some cases, drips or other facility components may serve as liquid accumulation
points. They may be used as DG-ICDA examination points if it can be demonstrated
that they meet the following requirements;

« They are located within close proximity upstream of the selected site,
= They have a design operation and maintenance that effectively traps liquids.

« They have a corrosion environment that either represents or is more severe than
the pipeline. »
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5510 The ICDA-PE shall compare the sites selected with any prior internal corrosion
indications and data obfained from the field visit to make sure that they are consistent
and that direct examinations of these sites are possible.

5.6 Region Selection Report

5.8.1 The start and end locations of all DG-ICDA regions shall be documented on Form C in

' Appendix C. Distinguishing characteristics for each region may also be documented
using Form C. The ICDA-PM, the ICDA-PE, and the Manager of Integrity
Management shall review and sign this report. Records shall demonstrate compliance
with 49 CFR Part 192 and shall be retained for the useful life of the pipeline.

56.2 The ICDA-PE shali prepare a report for each region. H shall include, but is not limited
to tbe following:

+ Statement regarding the accuracy and precision of the inclination profiles
¢ The results of all flow modeling calculations including Form D: Flow Modeling
¢ Sites selected for direct examination

Form C and Form D together shall satisfy this requirement. The report shall be signed
by thelDCA PE, the ICDA-PM, and the Manager of Integrity Management. A copy shall
be retained in the project file. .

6 I[dentification Of Locations For Excavation and Direct Examination

6.1 Objectives
The objectivas of the Direct Examination step are to:
o Select sites for direct examination
+ Examine electrolyte trapping features
s Excavate and inspect selscted sites
¢ Assess the extent of corrasion -
s Perform remain‘Ing strength evaluation .
Each step for conducting direct examinations will be described in the following paragraphs.

During the Direct Examination step, defects other than internal corrosion {(e.q., external
corrosion, stress corrosion cracking, or mechanical damage) may be found. if defects from
sources other than internal corrosion are identified, UO Standard S4134 “Selection of Steel
Gas Pipeline Repair Methods” should be consulted to determine the appropriate action.

The Pipeline Engineer shall be consulted before any repairs are made.
6.2 Selection of DG-ICDA Excavation Sites

6.2.1 The ICDA-PE shall follow the process identified below to select the sites for direct
examination in each DG-ICDA region. Any deviation from this process must be justifisd
based on sound technical principles and be approved by the ICDA-PM, and the
Manager of Integrity Management .

. 6.2.2 Required by Code: For every DG-ICDA region containing at least one HCA-
covered-segment, a minimum of two excavations and direct examinations must take
place within an HCA-covered-segment (per 182.927(c)(3)).

6.2.2.1 “One location must be the low point {e.q., sags, drips, valves, manifolds,
dead-legs, traps) within the HCA-covered-segment nearest to the beginning of
the ICDA Region.” (per 192.927(c){3)}{i))
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6.2.2.2 “The second location must be further downstream, within a covered
segment, near the end of the ICDA Region.” (per 192.927(c)(3)(ii)) The end of
the ICDA region is the location where the ICDA madel predicts electrolytes
could accumulate based on the critical angle of inclination above which
electrolyte film cannot be transported by the gas (per Protocol D.08{b)(ili}).

68.2.3 Elactrolyte Trapping Features: If the trap geometry restricts evaporation, it is
possible for corrosion to be more severe inside a downstream trap. Therefore, the
pipeline operator should consider examing at least one feature where electrolyte can
be trapped directly downstream of a pipe inclination angle greater than the crifical
inclination angle.

6.2.3.1 The electrolyte trapping feature may serve as a DG-ICDA examination
tocation if it meets the requirements described in 5.5.10.

6.2.4 Additional examinations may be performed as deemed necessary by the ICDA-PE.

6.2.5 When the DG-ICDA process identifies internal corrosion based on inspection resuits,
the ICDA-PE shall do one of the following:

+ Perform additional direct examinations on potential fiquid heldup locations identified
for that region in the Indirect Inspection step

¢ Perform another type of integrity assessment on that region

6.2.6 The sites selected for direct examination shall he documented and kept within the
project file. Form E: Site Selection for Direct Examination, in Appendix C, shall be used
for this documentation. .

6.3 Pipe Excavation and Inspection

6.3.1 All pipe excavations shall be in accordance with PG&E Utility Operétions Guideline
14413 "Procedure for Excavating Pipeline and Services”.

6.3.2 Low points (e.g. sags) may be particularly vuinerable to internal corrosion because
liquid accumulates at these locations during pericds of stagnant flow. Therefore, for
each DG-ICDA excavation site, examination should begin at the low point immediately
upstream of the critical inclination angle and continue downstream until the critical
inclination angle is reached. Sufficient pipe shall be examined to verify the presence or
absence of internal corrosion.

6.3.2.1 Examination length may be shortened if there is a corrosion moniforing
device installed as a result of a prior assessment within identified excavation
tength. '

6.3.3 The iocation and size of the excavation site shall be identified and recorded on Form
F: Direct Examination Data Sheet, in Appendix C. The center and ends of each
excavation shall be located and recorded with 2 GPS instrument. The length of
exposed pipe shall be physically measured and recorded on Form F. The GPS

- coordinates shall be stored in an electronic file and copied on the contractor's project
CD: '

6.3.4 The ICDA-PM may have the excavation expanded in length if it appears that the
internal corrosion may extend beyond the boundaries of the excavation. The
expansion shall be performed cautiously and documented on Form F: Direct
Examination Data Sheet.

8.3.5 A pipe level (angle finder with magnetic base) or equivalent may be used to measure

inclination angles. Inclination angles and the stationing at the low point shall be
recorded on Form F. Detailed data on the pipe condition is also important fo record.

6.3.6 The pipe shall be inspected by a person that is qualified by PG&E Qperator
Qualification Program to perform the task of “Corrosion Gontrol 3-05". The individual
shall complete Form F; Direct Examination Data Sheet. Any deviation from these
procedures shall be identified and approved by the Manager of Integrity Management,
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6.3.7 IL1 , including tethered pig technology devices, may be used as a detailed direct
examination {ools. Guided wave ultrasonic inspections may also be used o augment
the direct examination process. For both cases the bell hole for launching these
devices shall be of sufficient length to allow direct physical examination of a sample of
detected anomalies so that verification of tool accuracy can be established. Similarly, if
hand held tools are used then detailed and accurate measurements of the walt
thickness and axial length of any wall loss indications shall be performed.

6.3.7.1 Minimum wall thickness within corroded areas must be identified,

6.3.7.1.1  Ulirasonic thickness measurements, radiography, or another
generatly accepted technique may he used to make these
measurements. Measurements must be performed by individuals
qualified by training or experience.

6.3.8 - The severity of all defects must be evaluated, and the pipe shall be repaired if'
necessary according to UO Standard §4134 “Selection of Steel Gas Pipeline Repair
Methods”. All remediation of HCA-covered-segments must be conducted in
accordance with 48 CFR 192.933. :

6.3.9 Indications suspected of having causes other than internal corrosion (i.e. dents) must
be investigated using UO Standard $S4134 “Selection of Steel Gas Pipeline Repair
Methods Attachment 2-Calculation to Determine the Estimated Strain in a Dent”.

6.3.10  Improvements for real-time monitoring and future site accessibility may be installed at
the time that the excavation is taking place.

6.3.10.1 Once a pipeline is exposed, consider installing a corrosion monitoring
device (i.e., corrosometer probe, corrosion coupon, ultrasonic sensor,
electrical resistance matrix, etc.) that may allow the determination of
inspection intervals and provide monitoring In the location most
susceptible to internal corrosion.

6.3.11  Documentation: The location and size of the excavation site and the results of the
Direct Examination shall be documented using Form F: Direct Examination Data Sheet.

6.4 Remaining Strength Evaluation and Notification of Inmediate Response

6.4.1 The purpose of the remaining strength calculations is to determine the predicted
burst pressure at corroded areas to assure that it meets the Area Class Location
Design Requirements.

6.4.2 The predicted burst pressure may be calculated using the RSTRENG calculation
methodology in all corroded areas with a wall loss greater than 20%. Other analytical
techniques, such as linear elastic fracture mechanics, ASME B-31G, etc, may be used
as deemed appropriate with approval by the Manager of Integrity Management, or
designate. :

6.4.3 An individual qualified to use RSTRENG shall perform any RSTRENG calculations.
- The qualification records shall be maintained in the Integrity Management Program file.

6.44 The safety factor for the evaluated area shall be determined by:
FCON‘ = Pf
MAOP
‘SF ooy = Safety factor of corroded area

MAOP = Maximum allowable operating pressure
Pf= Predicted failure Pressure

6.4.5 The safety factor shall be compared with the safety factor for the class location of the
evaluated area. Table 3 in Appendix A provides the corresponding safety factor for
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each class location. If Sk, is less than SFpg specified for a given location, a repair
will be required.

6.4.6 An immediate repair is necessary if any of the following conditions are met {according
to 49 CFR 192.933 (d)):

s Aremaining strength calculation shows an SF, less than or equal to 1.1 fimes the
Maximum Allowable Operating Pressure at the location of the anomaly.

. A dent that has any indication of metal loss, c_racking or a stress riser.

¢ Anindication or anomaly that in the judgment of the qualified person evaluating the
assessment results requires immediate action.

If an immediate repair is necessary the pipeline presstre shall be reduced or the line
temporarity shut down.

6.4.7 If a pressure reduction is necessary, the pressure shall be reduced using
ASME/ANSI B31G or "RSTRENG" or the operating pressure shall be reduced {o a level
not exceeding 80% of the operating pressure at the time the condition was discovered
(49 CFR 192.933 (a)).

65.4.8 The ICDA-PM shall work with the Pipeline Engineer to have the damage per U04134
remediated in order to restore the pipe to the MOP with the appropriate safety factor
specified in Table 3. Alternatively, the MOP may be reduced to establish the safety
factor.

6.4.9 Notification: If any of the immediate repair conditions are met, the followmg people
shall be contacted:

o ICDA-PM

¢ Responsible Pipeline Engineer

+ Manager of Integrity Management
+ Manager of Pipeline Engineering

The ICDA-PM or the Pipeline Engineer shall communicate and document all required
pressurefoperational changes to Gas System Operations {(GSO) and the date that this
determination is made shali be documented on Form G; Remaining Strength
Evaluation, in Appendix C. .

6.4.10  Where evidence of corrosion was found the ICDA-PE shall evaluate the potential for
corrosion in all pipeline segments in the pipaline system with similar characteristics to
the DG-ICDA regicn in which the corrosion was found. Both covered and non-covered
segments shall be evaluated. Any corrosion discovered during these evaluations shall
be remediated according to 49 CFR 192.933,

6.411 Documentation: The results of the remaining strength evaluation and the RSTRENG
calculation shall he documented in Form G: Remaining Strength Evaluation, in
Appendix D.

6.5 Root Cause Analysis

6.5.1 Process: The ICDA-PE shall perform a root cause analysis for each area of
corrosion associated with a location where pipe was removed,

6.5.2  The root cause analysis should identify the corrasion mechanism by identifying the
main drivers for corrosion in the area including liquid and gas chemistry, solids, and
corrosive microbes and determine recommendations to mitigate the degradation.

6.5.3 Documentation: The root cause of internat corrosion performed shall be
documented in the project file and summarized on Form H: Root Cause Analysis. A
roct cause analysis can cover multiple corrosion indications provided that they are
similar in alf characteristics listed in Section 6.5.2.
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6.5.4 DG-ICDA Evaluation: If the root cause analysis identifies a degradation mechanism
that the DG-ICDA process is not well suited to detect, the mechanism and its location
shall be documented according to 6.5.3. A suitable assessment method shall then be
used o evaluate those segments of pipe that are vuinerable to the identified
mechanism.

6.5.5 Corrective actions taken to address the root cause during the Direct Examination
step shall be documented on Form H. '

6.6 Direct Examination Report

All data, actions and decisions pertinent to the Direct Examination step shall be documented in
a clear and concise manner. Records shall demonstrate compliance with 49 CFR Part 192 and
this procedure, and shall be retained for the useful life of the pipeline.

6.6.1 The ICDA-PE shall prepare a Direct Examination report for each DG-ICDA region:
and have if signed by the ICDA-PM. Form i: DG-ICDA Direct Examination Overview
Report, in Appendix C, shall be used for this purpose.

6.6.2 The report should include but is not limited to the following:

» Characteristics and boundaries of DG-ICDA regions, if applicable.

» Inspection, excavation, and repair procedures.

« Data collected before and after the excavation:
¢ Length and actual inclination of the exposed pipe at each location
o Data used to identify other areas that may be susceptible to corrosion
« Data used to estimate corrosion growth rates

If corrosion was found:

Measured metal-loss corrosion geometries

Defect analysis, remaining strength, and root cause analysis results
Planned mitigation activities

7 PoOST ASSESSMENT
7.1 Objectives

The objectives of the Post Assessment step are to:
- o Determine any necessary continual monitoring for internal corrosion
+ Assess the overall effectiveness of the DG-ICDA process
o Deterrine the remaining life of the pipeline segment
o Determine the reassessment interval

The process for conducting the Post Assessment step of a DG-ICDA are outlined below. Each
step will be described in the following paragraphs.

7.2 Continual Monitoring of Internal Corrosion

7.21 Continual monitoring of HCA-covered-segments where internal corrosion was found
' shall be performed in compliance with 49 CFR Part 192.927.

7.2.2 Continual monitoring techniques may include one or more of the following:
 Coupons
¢« UT Sensors

e Electronic/Corrosometer Probes
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s Periodically drawmg off liquids at low points and chemically analyzing them for the
presence of corrosion products.

Each technique requires proper data interpretation. The frequency of monitoring shall
be based on root cause analysis and severity of corrosion found,

7.2.3 If there is evidence of corrosion products, prompt action shall be performed. Action
taken in an HCA-covered-segment in the ICDA region shall also comply with 49 CFR
192.933, and one of the two following required actions shall be conducted:

s Excavations of HCA—covered-segments at locations downstream from where
electrolyte may have entered the pipe.

+ Assessment of the HCA covered-segment using another integrity assessment
method allowed by 49 CFR Part 192.

7.3 Assessment of DG-ICDA Effectiveness

7.3.1 Data from the three previous steps shall be analyzed to evaluate the effectiveness of
DG-ICDA as an assessment method for addressing internal corrosion.

. 7.3.2 Effectiveness of the DG-ICDA process can be determined by the correlation between
detected corrosion and the DG-ICDA predicted locations. Other methods may also be
used.

7.3.21 If corrosion was found downstream of the first site selected based on the
maximum critical inclination angEe the ICDA-PE shall re-evaluate the critical
inclination angle.

7.3.2.2 DG-ICDA for gas pipelines is based on the premise of intermittent
upsets. While most such pipelines should have little or no corrosion, the
presence of extensive corrosion at many locations or the presence of corrosion
on the top of the pipeline suggest that this premise may have been violated.

7.3.3 Per 49 CFR Part 192, evaluation of DG-ICDA effectiveness of HCA-coverad-
segments must be completed within onhe year of commencement of the DG-ICDA
Direct Examinations (ref 192.927 (c)(4)(1}).

734 Per ASME B31.85-2001, Section 9.4, the following performance measures should be
tracked:

+ Number of miles of pipsline inspected versus program requirements.

»  Number of immediate repairs completed as a result of the integrity managemént
program.

» Number of leaks, failures, and incidents (classified by cause).
¢ Number of repair actions taken due fo direct assessment resulis.
.= Number of internal corrosion leaks.
7.4 Determination of Remaining Life

7.41 The ICDA-PE shall select, technically justify, and validate the method(s) used for
determining the corrosion rate, One or more of the following methods should be used;

7414 Re-examine the site at a prescribed frequency {o determine or assess
the mean growth rate (i.e., monitor the site for corrosion growth on the actual

pipe).

7.41.2 Install one or more corrosion monitoring devices at sites of predicted
liquid accumulation based on flow modeling and/or other represantative
locations.

7413 Apply a corrosion rate model based on operating conditions, gas quality,
liquid compositian, the presence or absence of IC, and other key factors.
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7.41.4 For cases where no corrosion was found, skipping to direct use of ASME
B31.8S Table 3 for determining the reassessment interval may be used.

7.4.2 The ICDA-PE shall calculate the remaining life of all excavation locations cohtaining
a corroded area with a wall loss greater than 20% by applying a corrosion rate to the
corroded area that exhibits the lowest predicted burst pressure.

7.42.1 If the root cause analysis shows that the weakest corroded area is
unique (and therefore not representative of the dominant degradation
mechanism}, then the next weakest corroded area may be used to determine

the remaining life.
74.2.2 The equation below shall be used to calculate the remaining life:

0.85 !

Where

RL = Remaining Life (years)

YP =Yield Pressure {psi)

Pf = Failure Pressure from RSTRENG (psi)

MAOP = Maximum Allowable Operating Pressure (psi)
t = Actual Uncorroded Wall Thickness (inches)
CR = Corrosion Rate {inch/year)

7.4.2.3 Documentation: The remaining life shall be documented on Form J:
Remaining Life Determination, in Appendix D.

RL

7.6 Reassessment Intervals

7.5.1  The reassessment interval for a DG-ICDA region shall not exceed one-half of the
shortest remaining life calculated in section 7.4.2, as applicable. For additional
requirements on maximum intervals see ASME B31.85 Table 3

7.5.2 Accarding to 49 CFR Part 192,939, the maximum reassessment interval for HCA-
covered-segments is seven years.

7.5.2.1 If a reassessment interval greater than seven years is established, a
confirmatory direct assessment, in accordance with 193.931, shall be
performed on the HCA-covered-segment within the seven-year period. A
follow-up reassessment shall then be conducted at the interval established in
section 7.5.1,

7.56.3 Data must also be evaluated to determine whether HCA-covered-segments should ba
reassessed at more frequent intervals than those stated in 49 CFR 192.939.

7.6 Post Assessment Reporf

All data, actions and decisions pertinent to this step shall be documented in a clear and concise
manner. Records shall demonstrate compliance with 49 CFR Part 192 and shall be retained for

the useful life of the pipeline.

7.6.3 The ICDA-PE shall prepare the FPost Assessment repot. It shall contain, but is not
limited to the following:

7.6.3.1 Remaining life calculation results
s Maximum remaining flaw size determinations
¢ Corrosion growth rate determinations

s Method of estimating remaining life
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s Results of remaining strength calculations
7632 Reassessment intervals and scheduled activities, If any
7.6.3.3 Correlation between corrosion found and sites predicted by DG-ICDA
7.6.3.4 Monitering records

Forms G through K shall satisfy this requirement, but other documents may be used to
augment the report.

7.6.4 Communication of Recommended Mitigation Plan: Communication of
Recommended Mitigation Plan shall be made fo communicate mifigation tasks that
pertain to the line being assessed. The following responsible parties, as appropriate,
should be included on this communication:;

Responéible Pipeline Engineer, T&R Supervisor or District Superintendent,
Responsible Senior Gas Distribution Engineer, ICDA-PE, ICDA-PM, etc.

765 The ICDA-PE shall complete Form K: DG-ICDA Performance and Effecliveness
Report, in Appendix C, for each DG-ICDA project. The report shall be approved by the
ICDA-PM and filed in the project file. The report shall inclide the foltowing:

7.6.5.1 A summary of the Pre-Assessment Data Collection Form, including data
from direct examinations and other data as appropriate.

7.6.5.2 A summary of the Inspection results, comparing the results from the
calculated inclination angles with the actual values and the predicted corrosion
sites with any corrosion cbserved during excavation.

76.5.3 A summary of the Direct Examination results, including the number of
excavations performed, the remaining life of the pipe where internal anomalies
were found, and the number of repairs or immediate actions.

76854 A summary of the Post Assessment results, including the shortest
calculated re-inspection interval for the DG-ICDA project, the results of the DG-
ICBA effectiveness assessment, and feedback for future projects.

8.0 EXCEPTION PROCESS

8.1 Expectations: Itis expected that all requirements of this procedure be met when conducting a
DG-ICDA. Howsver, when this is not possible, then exceptions can be made by obtaining approval,
and documenting the exceptions, as prescribed in this section.

Objactlve: The purpose of this section is to provide control and documentation of exceptions taken
of this process. This control and documentation is to maintain the integrity of conducting an DG-ICDA
process, to continuously improve the process by providing feedback, and to have an auditable trail
and be in compliance with the procedure at all times.

8.2 Exception Requirements: The following process is required for taking an exception with this
procedure, [t shall be documented on Form L; Exception Report:

8.2.1 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.

8.2.2 Alternative Plan: State what is proposed instead of what is required in the
procedure.

8.23 Reason: Provide the reason the exception is needed.

8.24 Recommendlation: [ndicate if it is recommended to change the procedure or that
this exception is project specific.

8.25 Approval: Obtain approval from the Manager of Integrity Management or designate
prior to acting on the exception.
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8.2.6

approved exception reports in the project file.

9 DG-ICDA PROJECT REPORTS
9.1 Project Report

The ICDA-PM shall prepare a report and submit it for approval to the Manager of System

Integrity. The report should be filed in the DG-ICDA project file.

9.2 Contents
The report should contain the following information:;

o
L]
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Form A: Data Collection Form

Form B: Feasibility Assessment Report

Form C: DG-ICDA Region Report

Form D: Flow Modeling

Form E: Site Selection for Direct Examination

Form F: Direct Examination Data Sheet

Form G: Remaining Strength Evaluation

Form H: Root Cause Analysis

Form |: DG-ICDA Direct Examination Overview Report
Form J: Remaining Life Determination

Form K: DG-ICDA Performance and Effectiveness Report
Form L: Exception Report
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Documentation: Document the above items on Form L; Exception Report. Place all
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APPENDICES
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APPENDIX A
PRE-ASSESSMENT DATA COLLECTION
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RMP-10

Date: 12/2009
Table 2: Possible Effects of Solids and Sludges on

Pipeline Internal Corrosion

Action

1 Retain electrolyte inside a porous matrix or under a solid

layer

2 Attract electrolyte through hygroscopic properties and/ or
deliquescence

3 Formation of a concentration cell (i.c., under deposit

corrosion)

4 Formation of a protective layer

material redacted

Page 28 of 63

Effect

Increases corrosion
Increases corrosion
Increases corrosion

Decreases corrosion

Table 3: Design Requirements by Area Classification

él“:; % SMYS SFox
1 0.72 139
7 0.6 167
3 0.5 2.00
4 04 250

GTRO0006973




RMP-10 Page 29 of 63
: Date: 12/2009

APPENDIX B

EXAMPLES OF PIPELINE INCLINATIONS AND CRITICAL ANGLES CALCULATIONS (NACE APPENDIX A}
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\ Date: 12/2009

APPENDIX C

DG-ICDA REPORT FORMS

material redacted GTRO0O006976




190 “sdegA] ‘seseqereq urpadid PIoLA ‘STO ‘SOTLI PATYOIY/UOISIAL] 153908 TIed
peambay] 10N = W/N PIRPISTO.) = ) ‘poamboy] =y z
panmbay 10N = W/N ‘Pose( = Q ‘permbad =

s10youR
PUE $1S12M 10AN /SSUISED POTRIDOSSE AUR puB
SZurssolo )A[0NI9[3 PUR PROL JO SUCTIEDO]

¥T

SaA[eA pue slossarduro uenese|

£T

*SUCTFEOLIPO

/Sa8uelo ool Lue UC BIRp ‘SHOIE0T
-sjusuedwos uoar jseo ‘sdup ‘surerp “sjurol
Sumemsu ‘sdel ‘SUI-a0 ‘SI9Ne PUR S19[UI
SLIOISTY PUR JUSLINO JO SUOmEoo] pue adAy,

(A4

po[EIST 282§

POINOBITURL JBS §,

't

SYUIW IO}

PAMIEIQO BIEQ

S90LM0G BR(

(renmup)
3jerduto)
Wopasie)

uoidoy
UHUSSISS Y
TIGISEaq

7
£

.
=
=
-+
o
]

=
1
«©
=
]
-~
=

SisEEuy
LO1IRG

HO

D3N

spuamImbay

a

] o] a apeIs pue [UAE | ST

WN| O | H . sdipumeg | 41

WN | ¥ k| sBuneo [euI | €1

WN | H k¢ SOOI BN | 7T
o I Pkl

WA ©IEq

£9 JO 7¢ 9%eg

INd-vYadl
LBQUWNN 2ur]

a3eq

"a|QejieAR JoU St BJEP pasinbal uoses)
QU3 WINLILIW B SB 'Spn{aul PINoYs pajy SJUSWILLOD S Ui UOHEWLO| "PIey PRUIBIGO Ble( @4} Ul PapIodsl 8g piNoys JUsLUS ejep |eNpIatpul SU3 o) sejnagled uoneuno] mol Juswsa)a ejep ajeudodde
2y Butelpul Aq sluswisie BIBP YoBa JO UCRDS][00 S} SjedIpul [[BYs sjzubisap 1o YDl 2yl ainpaoosd ay) jo 921 YdelBeied yim Saueploooe Ul pajeldwod oq [[BYS ULOJ S| tSUCIIONJIsu]

600T/Z1 -=1e(]

saBaeyssiq uonels
utod ajiy Burpuz
‘Julod apti Buidels
:swep joafoid vaosr-oa

w0 uono9jjon eleq v W04

01-dNY

GTRO006977

material redacted



1O ‘sdepy ‘soseqere Suedid “PIOL “SID ‘SO SAMYOIY/UOISIAL( :SPOMOS BIE(T
paxmbay 10N = /N “PaIspIsuo)) = O ‘pormboy = ,
poImbay JoN = /N ‘pause( = (] ‘paanbey =y,

o N | D a : wacagoqda [ S

A N 2 ke S# VOH ¥e
sdup ‘soafea X

2 AN d o ~ ‘SUIRID “SIGALI “SPROI & SIFURYD UONIRAS[Y &t
SI3A0SSOID .

2 N d L puz “sdup ‘odid pasodxe yo suoieoo] ce

q o] q ;! shoatns gro Jo sdewr gogn | T'¢

k1 a iq g Suneo) reway 8T

BuISS0I0 [TeF PUB SO UOISSTWSURS O1199]9

2 WN | WN d " AH ‘semianms ssuippdid JAo 01 ATHIxoId £e

sedpoeld uoyoRSUOD 97

o
&)
o}

N

sojoyd [euse ssdew anoy 5T

[
[ ]
[
o

()
>E |2 =

n i —
=28 5T (22 |2 & z
= s = Ly =g & o

SIUIWUO paurelq vre( W - m 593008 TIEQ 3. my m. g |z W = WD EIB nﬂ
- — W e =
— = ™ e [ = aMﬂ
syuawaanbay

“S{gE|IBAR J0U S] EJEp paiinbal uosesl
B WNWIUIL e SB ‘apnjoul PINoYS Palll SJUSLIWIOT S} U1 UGHEULIOM] "PIoy PIUIBIO BjBQ SUI Ul PaRJooal 8¢ PINoYS JUSLS|9 BIEP [BNpIAPLE Yl 03 JEfnoied ucheLLIoi) "mol Juswale ejep sjeudoldde
ay) Buielyiul Ag sjuswa]e BJEP YOBS J0 LCRDA(0D 2l B1E0IPUI jleyS 91eubIsap 40 YDl SUL “winpsooid aul Jo 9°Z YdeiBeied [Im eouepIcooe Ul pRje|dLucs ad Jjeys Uuoy S| iSuoRannsu|

:abueyasiq uone)s

NS-YAdl ‘ _ suod @i Buipug
:JaquINN aui] aulod apiy Buieg
-9)eq - awen jv0foid vaol-od

wLo4 uol3aajo) eleq v WHO4

| 6002/ZT -
€930 ¢¢ 288 . 0T-dINY

GTRO0006978

material redacted



1 ‘sdeq ‘saseqere( suxfadid ‘PIATA ‘SIO “SOL] SAIYLIY/UOISIAL(] [$201N0G BIE(
parmbay 10N = W/N ‘PaIepisuc) = ‘pagnbay =,
pannbey 10N = W/N ‘pesa( = q ‘permbay = |

SNETI 1)

PAUIEI|Q ©IB(Q

S90an0g BIE(

(fenirur)
ayopdmony
UGEIII[0))

a a | o o 95BI0}S 10 SUIINRED WO Ser) EEWMM %4
o a 2 4 SEal DIFo S | 0TF
o |wN | ¥ L lodep lA[onoold | 6
o o) 2 a syosdn pimbiy uo eI 8y
k! WN [N 4 04) SUOLRTUON[} PUB S[9AS] SSOLS m.nm..ﬁmmw%%w Ly
o) WN ¥ |4 A10131Y] 2014305 14
o luNn| ¥ k! uoneIpAep o sdAL | §
“spraby] WeasumMop T JOJqIL JO ToLostap
o) o) b o “SULIOJUONI JuaIear JO S1eak “Sjel 'y
030 “19LLIR0 *AHIGNIOS JOQIUI UOISOLIOS)
) o) ki o sa1es mofy Sunessdo awjadig &
k4 O q A samssexd Sunesado surpdig Tt
A WN a1

E >

=4

>E |ExlEg

5% |22 |tz ¥

- o u..a.m.mq 4

e |8 ] *

SZWJ UZ .n..u\v,M

= %3
spuauraambay

" Juow(y exEq

amyeredue Suneledo surjedig

I

B

£9 JO H¢ 98eg

Nd-vaol
USqUINN aur

ajeq

*2|(E||EAR }0U S| B]EP palinbal ucsear
BU} WINWIUIW B SB '9PN[oul PINOYS PaJY SJUSWILLOY) SUJ Ul UORBUOU| “plal PAUIRIIO BIB( Sy3 Ul paplooad 8 PInoyS Jusluald Blep [enpiapul 2U) o] tejnoiped uolBULIOjU| "Mmol Juswale ejep aeldoldde
sy Buileriul Aq sjusws|s BIEP OB JO UONO03 a4 S1EDIPUI [[BYS aleubisep Jo Nd-YgD) sUL "einpasoud 8yl jo 9zt ydeibeled yiw 20UBpioooe Ul pajeidulen aq ||eys LWIoY SIY,|. (SUOONgsu|

600¢/C1 =1

abieyasiq uonels
;utod N Buipuz
3utod el Buierg
:awep j0efoid vask-oa

wLio4 uonasjjon ejed Iy IWMO04

0T-dNA

GTRO0006979

material redacted



IO ‘sdepy ‘soseqere auradrd POt ‘SIE) “SA[Ld SAIYOIY/UOISIAL( :$a0MOS BIe(
Paambay 10N = W/N PIOPISUOD = 3 Parmboy = ,
painbay JON = W/N Paasa(l = ( ‘pannbay =y,

¥ |wN| o] ¥ sprovaySoisiq redsy | 29
4 WN 9 . woTeARDXa-510da1 nonoadsi suradig o
_______ | VYO MYESMONVAOUOIINE 0
d N a k! ‘§2q01] MdT— m%mﬂ%%ﬂ:m%mmﬁ%ﬂm& ors
a a o g SONIANOY SUISSI] WBO SNOMAAL] g
d a 2 a SPA02Y Iog Ma(] §c
a N o ki SeImssald [eiled SBD PV LS
i [9N| © o sprby] 3O s9SARUY [EOMWAYD | 9C
o WN 2 k! SpIMbLT Jo A10151H &e
¥ | WN| D d suonesoTdud | ¢S
q | 9N 0 Aq SPI0RIY 1S9, SMMD BUARE | €S
¥ |¥N| 0 L seshjpm seny | TG
9] N ¥ il SPEY 9Q0IJ FRISWOSOLI0) s

[l -
>E |27
8§ s |2&|2a| %
=] = e 2L IE T 2 #
SOy pauIelIqQ) B1E( m ....m. m £599400§ BIE(Q m m g g |8 = = JLETH eI WA T | aI
_— b e -

sjuauraImbayy

“S|qEIIEAE JoU §] Blep palinbsl uoseas
BU} WINWIUILW B SB ‘8pN|oul PInoys pajy SIUSWLUOD SUJ U] UORBULIOIU| "palt PaUIBKQ BIEC] DU Ul PApIadal &g PINOYS JUSWS|a BIEP fEnpIAIPUL @U3 0} Jejnaiped UCHBULIOM] "MmoJ Juaure|e elep ejeldosdde
sy3 Buiieniun Ag s1usWS[e BIEP UOBS JO UODS]|00 U} §1eolpul [[eys dyeuBisap Jo Wd-vaDl sUL "ainpadcid sy} jo 9'2' ydeiBesed ypm 2oUepcooe U] paja|dwoD aq |[BYS LIof Sly), :Suonaniysuy

:ab1eyosiq uonels

Wd-vaol ‘juiod 3y Buipuz
Haquiny augy ‘ulod s Buipelg
-ayeq , - :awep 399foid vaoI-oa

w104 UOI99[]0D B1Ed 1V INYOA

6002/21 1.
£9 JO ¢ 9%eg O1-dNd

GTRO0006980

material redacted



YO ‘sdejy ‘soseqeie ouadid PIOL “SID “SA[ld SAIYOIV/UOISIAKT 900G Ble(
PoIMbay 10N = /N ‘PoIopIsue)) = O ‘peamboy = ,
paxmnboy 10N = W/N Pease( = (I ‘parnbayy = |

ra)eqt juswebeuepy Aubajul jo Jabeuep
aped :lebeuep 30afoid-vanl
a3eQ -1eaujbuz josloid-yaol
oN SaA  lBjeq Jualoiyng
3 O1TUN| O a aSeump Ared pmp ~AowsnbagediL | 89
a lwn|an| u SURWISSIsSY V(DI snoeld | L9
010 *Burd8id 17f pue sousuLIEW .
4 N d 4 — SONIALOE PRSI -AJLITRUL JOLL] 99
o L: | b4 a4 sprby] *sprjos Jo somosary | §°9
4 [wN| D Lt ss1omEseipAl | 9
o o) o) A (uorso1100 ewsur) AT03s1y samydnises €9
= >
>E L8 F
spEIMUIe]) PRUIEN] () BIE W.w T (S99n08 vlEQq m & m. SIEE = JUIWAY e %—
— - - - T
| Eg§ "R
spudwa.nbay

‘9|qe|[EAR JOU SI Bjep paanksl ucseal

BU} WNLILILW B SB ‘Spn[oU] pinoys papy SIUSWLLOS S} Ul UOHBULIOL “Plal PSUIRIGO BT aU) Ul PApIoosl 9 Pinoys JUSWiae BIep [BNHAIpUL aUj ¢l JBjnoiied UoHBULOMU] "Mmal JUSWSs elep eudoidde
ou} Bureriu Aq sjUSLUS[ BIEP YOS JO UCHD|I0D 3y} STeDIpU] [BYS ayeuBissp Jo Wg-vdDl 8Ul ainpaocid au 10 o' ydeibeled yim 2oueplodoe U] paje|dwod aq [[Bys ULo) SIU] Sucionasu)

‘Nd-vaol

Jaquinp aur

€930 9¢ 95

:a)eq

aBueyosiq uonels

nutod )i Burpus

Jutod oy Bunteis

600T/C1 =ked

:aweN jooloid vaol-oa

urio4q uoijosfjod ejed v WHOL

0L-dINYI

GTR0006981

material redacted



RMP-10 , ' Page 37 of 63
Date: 12/2009

FORM B: Feasibility Assessment Report

DG-ICDA Project Name: Date:
Starting Mile Point: Route Number;
Ending Mile Point: ICDA-PM:

Station Discharge:.

Instructions: This form shall be completed in accordance with Section 4.5.3 of the procedure. Place a
check mark next to all conditions that apply to the given pipeline segment.

Conditions that méy make DG-ICDA unfeasible

The pipe normally contains liquids.
A corrosion inhibitor has been used.
The pipe has an internal coating that provides corrosion protection.
The pipe has a history of pig cleaning.
The pipe contains an accumutation of solids.
There is pre-1970 low-frequency ERW or flash welded pipe located along the bottom half of the
pipe.
There are missing “required” data elements.
Other:

Technical justification for proceeding with DG-ICDA process:

Extra actions that must be taken as a result of unfeasible conditions:

Is DG-ICDA feasible? Yes No

ICDA-Project Engineer: Date:
ICDA-Project Manager: Date:
Manager of Integrity Management: Date:

material redacted GTR0006982




RMP-10 Page 38 of 63
Date: 12/2009

FORM C: DG-ICDA Region Report

DG-ICDA Project Name: Date:

Starting Mile Point: Route Numher:
Ending Mile Point: ICDA-PM:
Station Discharge:

Instructions: This form shall be completed in accordance with Section 5.6.1. Refer to Table 1, Appendix
A far more detailed information regarding Region Distinguishing Characteristics. If the distinguishing
characterisfic is not contained in the list below, list the characteristic under other, and provide a technical
justification for it being used as a region distinguishing characteristic.

Region 1 — Consists of all piping where liquids could hold-up.
Possible Distinguishing Characteristics: Current or historic inlets, crossovers, drips, exposed pipe, bi-

directional flow, significant change in temperature or pressure, liquids known or suspected to be present,
significant difference in superficial gas velocity, other,

Region Region Start  Region End Possible Temperature, Pressure, Flow ID,

# {geographical (geographical Distinguishing °F atm Rate, In
reference) -reference)  Characteristic, (min/max) (minfmax) mmscfid
if appiicable {min/max)

*Justification for being considered a region distinguishing charactéristic (if #10-Other):,

ICDA-Project Engineer: Date:
ICDA-Project Manager: Date:
Manager of Integrity Management: ‘ Date:_

material redacted GTR0006983




RMP-10 Page 39 of 63
Date: 12/2009

FORM D: Flow Modeling

BG-ICDA Project Name: Date:
Starting Mile Point: Route Number:
Ending Mile Point: ' - ICDA-PM:

Station Discharge:

Instructions: This form shall be completed in accordance with Sections 5.2.6 of the procedure.

~ Flow Model Used:

Justification for using flow model if other than the mode! given in the procedure:

Comments:

Flow Modeling Results

Region # Pq OP Flow Rate Vg 6 (critical max 6, min 6, or
inclination other (specify)
angle)
ICDA-Project Engineer: Date:
ICDA-Project Manager: | Date:
Manager of Integrity Management: ‘ _ Date:

material redacted GTR0006984
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FORM F: DIRECT EXAMINATION DATA SHEET 1 OF 10 ) . :
DA/LI DA Ll

RoUTE NUKBER: N-SEGMENT: ' fLILoG DisTANCE:
ExamiNaTion DATE: IMA NUMBER: RMP.-11 Rer, Section:  Tabls 5.6.2
MiLE POINT: REFERENCE GIRTH WELD:
EXAMINATION PERFORMED BY: REGION NUMBER: " DISTANGE FROM GIRTH WELD:
PG&E PROJECT MANAGER: ICDA DESCRIPTOR:
APPROVED By: STATIONNG:
OrDER NUMBER:
EXCAVATION PRICRITY: EXCAVATION REASON:
O ImmebiaTe {1 sScHeoutep (ForILI- 11 vear []OTHER) [l EchA [ I [0 Recoar
[ MoniTor O Wi T} erFrecTIivENESS O icba O OTHer _

[F PRACTICAL, TAKE P/S OR CIS READS BEFORE EXCAVATION: __
ExcavaTiON DETAILS:  CENTERLINE GPS COORDINATES (BASED ON GIS):

NORTHING: PLANNED EXCAVATION LENGTH {(FT.):
EASTING: ACTUAL EXCAVATION LENGTH {FT.):
CENTERLINE GPS COORDINATES {UNCORRECTED FIELD MEASUREMENT): GPS FiLE NaME:
NORTHING:
EASTING:
CENTERLINE GPS COORDINATES (CORRECTED FIELD MEASUREMENT):
NORTHING:
EASTING:
1.0 DATA BEFORE COATING REMOVAL
1.1 NATIVE SoIL TYPE: dcway [Rock [Sawo [Oloam [QOwer [JOTHer
1.1A BACKFILL MATERIAL FOUND [C1sanp Clsturry 1 NaTive
DePTH oF CovER (FT.}:
COMMENTS:
1.2 COATING TYPE: 1 Haa [ somastic [ Piasmic Tare [1 WaxTape [0 FBE [ PoOwERCRETE
[0 Bare/Mone [ Pant [1 OtHer: ' COMMENTS:
COATING THICKNESS (INCHES): NUMBER OF LAYERS:
1.3 HoLibay TesTiNGg PERFoRMED?: [1 YEs [0 No  Voutace Usep: iMAP LOCATION OF HOLIDAYS BELOW.
Device Usep: [] Coit [[] WETSPONGE  COMMENTS:
1.4 PIPE-TO-S01L POTENTIALS IN DiTCH {-MV}: US: DS:
COMMENTS:
1.5 801 RESISTIVITY iN DITCH (Q-cm}:
MetHoD: [] 4-Pwy . [l sowBox

1.6 SoiL SAMPLE LOCATION:  COMMENTS:
1.7 GROUND WATERPReseNT? [] Yes [ No SameLe(s)Cortecten?: [ Yes [ No SampLe pH:
COMMENTS:

1.8 COATING CONDITION: [[]1 Goob - ApHERED TO PIPE [ FAIR— CoATING PARTIALLY DISEONDED OR DEGRADED
[C] PooRr-— COATING SIGNIFICANTLY DISBONDED OR MISSING

COMMENTS:

4.9 Mar oF COATING DEGRADATION*: . ZERO REFERENCE POINT:
*NOTE ANY CALCAREOUS DEPOSIT LOCATICNS

FLow

v

12 0’cLock

9 0'CLOCK

6 O'CLOCK

30'CLOCK

12 0'cLock :
FEET 0 1 2 3 4 5 4] 7 8 : 9 10

material redacted GTR0006986




FORMF: DIRECT EXAMINATION DATA SHEET 2 OF 10

DA/ILI DA ILI
RoOUTE NUMBER: N-SEGMENT: ILI LoG DISTANCE!:
ExasuiNATION DATE: IMA NUKBER: RMP.14 Res. Secriow:  Table 5.8.2

MiLE PoInt: REFERENCE GiRTH WELD:

EXAMINATION PERFORMED BY: REGION NUKMBER: . DisTaNCE FROM GIRTH WELD:
PG&E PROJECT MANAGER: . [CDA DESCRIPTOR!
APPROVED BY: STATIONING:

ORDER NUMBER:

1.10 PHoTOS TAKEN?* [ 1 Yes [0 No
*SEE PHOTO LOG FOR ADDITIONAL [INFORMATION,

1.11 Coaming SaMPLE TAKEN? [] Yes [ No LOCATION OF SAMPLE:

1.12 Liquip UNDeErRNEATH CoATING? [ YEs [ No IF YES, PH OF LiquiD:

1.13 CorrosION Probuct Present? [1 Yes [ No IF YeS, Was Sampie Taken? [1 Yes [ No
COMMENTS!

1.14 Soi. PH (SB ELECTRODE): UPSTREAM: DOWNSTREAM:

2.0 DATA AFTER COATING REMOVAL

2.1 PIpe TEMPERATURE {°F): ' ' MEASURED Plrg DIAMETER (IN.):

2.2WeLtoSeamTyee: [ DSAW  []ssaw [1 ERwW [] SMLS

[ seiraL [ kar [0 FrasH [ AOSmitH [ IF cAN'T DETERMINE, VISUALLY
2.3 GIRTH WELD COORDINATES: PERFORM MACROTEGH TO LOCATE
& IDENTIFY TYPE {SEE TABLE 5.7.3, '

NORTHING: ELEMENT 2.2) -
EASTING:
ELEVATION: WELD CLOCK POSITION:
2.4 DAMAGE FOUND:
CORROSION DAMAGE Clves [ONo MECHANICAL DAMAGE - [lyes CINo
OTHER DAMAGE: :
2.5 UT WaLL THICKNESS EASUREMENTS: TDC: 1 O’CLOCK: 2 O'CLOCK: 3 'cLock:
4 O'cLOCK: 5 O’CLOCK: 6 O'cLock: 7 O'cLOCK:
8 O'cLock: 9 O’CLOCK: 10 O'cLock: 11 O'CLOCK:

UT WaLL THICKNESS GRID @ 6:00 1S REQUIRED.  BE SURE TO ATTACH GRID TO FORM—F ELECTROMICALLY. SEE PAGE 6 oF 10.
2.6 WeT FLUORESCENT MAG. PART, IS REQUIRED. COMMENTS;

REPORT TO INCLUDE BLACK LIGHT AND WHITE LIGHT PHOTOS OF
INDICATIONS
2.7 Taxe ProTos TO DocumMEeENT CORROSION AND OTHER ANCMALIES.*
*SEE PHOTO LOG FOR ADDITIONAL INFORMATION.
2.8 QveERvViEW MAP OF CORRODED AREA*:

*SEE PIT DEPTH MEASURMENT GRID FOR ARDITIONAL INFORMATION Zero Reference Point:

WERE THERE ANY LINEAR INDICATIONS?  [[] YEs [ No  IFYES, ATTACH NDE REPORT ELECTROMICALLY AS PART OF THE FORM-F.

FLow

Y

FNOTE ANY CALCAREQUS DEPOSITS,

12 o'cLocK

9 o'cLocK

6 o'cLock

3 0'CLOCK

12 o'cLock t
FEer 0 1 2 3 4 5 6 7 8 9 10
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FORM F: DIRECT EXAMINATION DATA SHEET 3 OF 10

DA/ILI DA

RoUTE NUMBER: N-SEGMENT:
EXAMINATION DATE IMA NUMBER!:

MILE PoInT:
EXAMINATION PERFORMED BY: REGION NUMBER:
PG&E PROJECT MANAGER] ICDA DESCRIPTOR:
APPROVED BY: STATIONING:

ORDER NUMSER:

Excavation Drawing:

Inclination Angle (dagreas)

IL1 LoG DISTANCE:
RMP-11 REF. SECTION:
REFERENCE GiRTH WELD:

DisTANCE FROM GIRTH WELD:

At minimum draw pipe elevation profile and indicate stationing of 1) low point and 2) critical inclination angle.
Place an arrow on the drawing indicating direction of gas flow in the region(s). Other labels may also be added (e.g. "to Station™).

Table 5,6.2

Depth {it.)

Distance (ft.}

Flow =

STATIONING

that may help in spatially positioning pipe):

STATIONING

NOTES (Record stationing and names of nearby landmarks such as creeks and roads. Provide any additional information

material redacted
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Form F: Direct Examination Data Sheet - Page 6 of 10
INTERNAL CORROSION PIT DEPTH GRID

DAJ/ILI DA . ILI
Route NuMesR: N-SEGMENT: ILT LOG DiSTANCE:
EXAMINATION DATE: IMA NUMBER: RMP-11 REF. SECTION:  Tahle 5.6.2
MiLe POINT: REFERENCE GIRTH WELD:
EXAMINATION PERFORMED BY: ReGION NUMBER: DisTaNcE FRom GIRTH WELD:
PG&E PROJECT MANAGER: ICDA DESCRiPTOR:
APPROVED BY: STATIONING:

ORrDER NUMBER:

Grid Size=_1 inchx__1 inch
Clock Position {(specify below)

1 2 3 4 5 6 7 8 9 10 11 12

INTERNAL CORROSION GRID
Page 1 of 1

material redacted GTRO0006991




Form F: Direct Examination Data Sheet — Page 7 of 10
COATING DAMAGE

DA/IL DA : ILI
RouTte NuUMBER: N-SEGMENT: ILI LoG DISTANCE:
EXAMINATION DATE: IMA NuMseR: RMP-11 Rer, Secmion:  Tahle 5.6.2
MiLE PoInT: REFERENCE GIRTH WELD:
EXARINATION PERFORMED BY: REGION NUMBER: DISTARCE FROM GIRTH WELD:
PG&E PROJECT MANAGER! ICDA DESCRIPTOR:
ApprOVED BY; STATIONING:
OrDER NUMBER! )
FEET FROM ,
NO. REFERENCE O’CLOCK MAX LENGTH (IN.) MAX CIRC EXTENT (IN.)
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Form F: Direct Examination Data Sheet - Page 8 of 10

CORROSION LOG
DA/ILI DA ILI
ROUTE NUMBER: N-SEGMENT: LI LOG DISTANCE:
ExamiNATION DATE: IMA NumeEeR: RMP-11 Rer, Sscmion:  Table 5.6.2
MILE POINT: ReFErRENCE GIRTH WELD:
EXAMINATION PERFORMED By: REGION NUMBER: DISTANCE FROM GIRTH WELD:
PG&E ProJeCT MANAGER: 1CDA DESCRIPTOR!
APPROVED By: STATIONING:
ORDER NUMBER:
on FEET FROM O’'CLOCK MAX PIT DEPTH (MILS) MAX LENGTH (IN.) MAX CIRG EXTENT (IN.)
EC REFERENCE ! .

material redacted

GTR0006993




Form F: Direct Examination Data Sheet- Page 9 of 10

PHOTO LOG
DA/ILI DA ILI
RoUTE NUMBER: N-SeaMeENT: JLELOG DiSTANCE!
EXAMNATION DATE: IMA NuMBER: RMP-11 Rer. Section: . Table 5.6.2
MiLe PoT: REFERENCE GIRTH WELD; :
EXAMINATION PERFORMED By: Recion NUMBER: DISTANCE FROM GIRTH WELD;
PG&E PrOJECT MANAGER: ICDA DESCRIPTOR:
APPROVED BY: STATIONING:
ORDER NUMBER:
PHOTO LOCATION DESCRIPTION COMMENTS

material redacted
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Form F: — Direct Examination Data Sheet - Page 10 of 10

DAJ/ILI DA ILI
RouTE NUMBER: N-SEGMENT: ILILoG DHSTANCE:
EXAMINATION DATE: IMA NUMBER: RMP-11 Rer. Section: - Table 5.6.2
MILE POINT: REFERENCE GIRTH WELD:
EXARINATION PERFORMED BY: . REGION NUMBER: DISTANCE FROM GIRTH WELD;
PG&E PROJECT MANAGER: ) ICDA DESCRIPTOR;
ApPROVED BY: STATIONING:
ORDER NUMBER:
3.0 RECOAT DATA
3.1 SaANDBLAST MEDIA: ANCHOR PROFILE MEASUREMENT:

3.2 PIPE RECQATED WITH:
[1 Powercrere [ ] WaxTare [ BarR-RusT235 [ DEVGRIP238 [ DevTar247 [ ProtaL7200 [ PE Tare

3.3 FoR EPoxy COATING SYSTEMS, RECORD ENVIRONMENTAL CONDITION:

AIR TEMPERATURE: DEW POINT:
PIPE TEMPERATURE: RELATIVE HUMIDITY:
Tive oF DAY:

3.4 RepaIrR COATING HARDNESS (IF ARC COATING):

3.5 MeasuRED COATING THICKNESS: 3:00 6:00 9:00 1200:
Houmpay Testen?: [] Yes [1 No
DeviceUsep: [] Cow [ WerSronNge VOLTAGE USED: REPAIR ALL HOLIDAYS.

3.6 CouPoN TesT StaTioN INsTALLED?: [1 YEs [ No ETSInstalten?: [ Yes[ ] No
IF YES, DATE INSTALLED:
SURFAGE CONFIGURATION: 1 Fink [1 G-5Box [1 Carsonre [ OTHER

3.7 BackriLL MateriaL:  [1 Natve [ IMporTeDSano [ OTHER:

COATING PROTECTIONS: [ yes O No
I YES, cHECK ONE: [} Rockeuaro [] TurE-Nur [] Cownwen QOTHER:

3.8 PirE-TO-SOIL READINGS OVER BELL HOLE AFTER BACKFILL:
*IF NEEDED, A CIS SHOULD BE DONE FOR APPROXIMATELY 100’ OM EITHER SIDE OF THE BELL HOLE. ATTACH DATA.

COMMENTS:

3.8 ATTACH SITE SKETCH OF EXCAVATION SITE

4.0 REPAIR DATA
4.1 ReparMape:  [JYes [INo 4.2 NUMBER OF REPAIR MADE:

4.3 RepAIR TYPE: Omeracte Steeve [ INonMeTtaluic Steeve [Reprace [Can [CIFier Mevar [JOTHER
4.4 DAMAGE REPAIRED: [CCorrosion [IMEecHAncAL [loTHER

Misc. COMMENTS/INFO:
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FORM G: Remaining Strength Evaluation

ICDA Project Name: Date of Evaluation:
Evaluation Mile Point: Corrosion Technician:
Line Number: ICDA-PM:

DG-ICDA Region Number(s): Station Discharge:
DG-1GDA Site Number: Other Descriptor:

Instructions: This form shall be completed in accordance with Section 6.4.9 of this procedure.

Pipe Information

Diameter: Wall Thickness: Material:
SMYS: MAQOP: Class Location:

Area of corrosion with lowest burst pressure

‘Length: Width: Max Pit Dépth: RSTRENG Burst Pressure:’

Predicted Burst Pressure Determination (Pf)

Pt SFcor (PIIMAOP): SFpR: [1.39 0467 - 0200 12.50
Area o
Class % SMYS SFpr
1 0.72 1.39
2 0.6 1.67
3 0.5 2.00
4 0.4 2.50
Pipe Repair Required: OYes ONo
- People Notified:

Date of Notification:

Comments:

ICDA-Project Engineer: Date:
ICDA-Project Manager: : Date:
Manager of Integrity Management: Date:

material redacted GTRO0006996




FORM H: Root Cause Analysis

ICDA Project Name: Date:
Starting Mile Point: Line Number:
Ending Mile Point: ICDA-PM:

Station Discharge:

Instructions: This form shall be completed in according with Section 6.5.3 of this procedure.

Liquid and Gas Chemistry:

Solids Found? Yes No

If yes, Solid Composition:

Corrosive Microbes Present? Yes No

" Cause of Corrosion:

Remedial Actions:

Is ICDA well suited to identify damage from the cause described ahove? Yes No
Comments:

ICDA-Project Engineer: | Date:

ICDA-Project Manager: : Date:

Manager of Integrity Management: Date:

material redacted GTRO0006997
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RMP-10
Date: 12/2009

FORM J: Remaining Life Determination

Page 54 of 63

ICDA Project Name:
Stariing Mile Point:
Ending Mile Point:
Station Discharge:

Date of Evaluation:
l.ine Number:

ICDA-PM:

Instructions: This form shall be filled out in accordance with Section 7.4.2.3 of the procedure.

Pipe Data
Diameter: Wall Thickness: Material:
SMYS: MAOP: C}ass Location:
{ndication Yield e Reassoss

Region Location Pressure Pf MAOP t CR RL inferval*
Method used for Determining Corrosion Rate:
Justification:
Comments:

where:

0.85 ¢
RL = 22| (Pf — MAOP)—
YP [(f o )CR]

RL:  =Remaining Life {years)

YP = Yield Pressure (psi) |

Pf =Predicted Failure Pressure (psi)

MAOP= Maximum Allowable Operating Pressure (psi)
t = Thickness (incl)

CR = Corrosion Rate (inch/years)

* Reassessment Interval < RL/2 and < 7 years if HCA covered segment (see Section 6.4)

Date:

ICDA-Project Engineer:

ICDA-Project Manager:

Date:

material redacted
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RMP-10 Page 55 of 63
Date: 12/2009

Manager of System Integrity: Date:
FORM K: DG-ICDA Periormance and Effectiveness Report
ICDA Project Name: Date of Report:
Starting Mile Point: Line Number:
Ending Mile Point: ICDA-PM:

Station Discharge:

Instructions: This form shall be completed in accordance with Section 7.6.3 of this procedure,

Pre-assessment Summary (Direct Examination data can alsc be used to supplement the requested information below,

1.0 Pipe Related 2.0 Construction Related 3.0 Topographical Data
Material and USGS maps/
Grade Year Installed GIS surveys
. Inlets and :
Diameter Outlets Elevation Changas
Wail Compressors
Thickness and valves Depth of Cover
Road and
Seam Type Elsctrolyte Cxposed Pipe
Crossings
Internal Coating HCA #s
Crossovers and
Drips
4.0 Operational Data 5.0 Monitoring Data 6.0 Inspection and 'Repair Data
Corrosion Inspection
Temperature Monitoring Records
Repair_
Pressure Gas Analyses History
Bacleria Culture Leak/Rupture
Flow Rates Tesis History
%SMYS Hydrostatic Test
Elactrolyte Solids or Liquids
Vapor (yes/no)
Corrosion
Inhibitor Prior ILI or Pigging
{yes/no)
Dehydration
{type)
Service History

material redacted

GTRO007000




RMP-10 Page 56 of 63
Date: 12/2009 ‘

FORM K: DG-ICDA Performance and Effectiveness Report

ICDA Project Name: Date of Report:
Starting Mile Point: Line Number:
Ending Mile Point: {CDA-PN:

Station Discharge:

Instructions: This form shall be complsted in accordance with Section 7.6.3 of this procedure.

Indirect Inspection Summary

DG-ICDA Critical Site Site Inclination Angle Site Corrosion Comments
Region # ’"ﬂ'{"‘;‘l‘;"“ # | caloulated | Observed | Predicted | Observed

Direct Examination Summary

Corroded Area Corroded Area GCorroded Area Corraded Area
<10% Nominal Wall 10-20% Nominal Wall 20-50% Nominal Wali » 50 % Nominal Wall
Thick. Thick. Thick. Thick.

Number of
Excavations

Remaining Life
({range of years)

Immediate Responses |

Number of Repairs or |
Remediation Actions

Post Assessment Summary
Re-inspection Interval:

Exceptions: Yes 7 No

Description:

Feedback:

ICDA-Project Engineer: ' Date:
ICDA-Project Manager: Date:
Manger of Integrity Management: Date:

material redacted GTRO0007001




RMP-10 Page 57 of 63
Date: 12/2009 '

Form L: Exception Report

ICDA Project Name: Date of Report:
Starting Mile Point: : Line Number:
Ending Mile Point: ICDA-PM:

Station Discharge:

Instructions: This form shall be completed in accordance with Section 8.0 of the procedure.

Paragraph Number of Exception;

Regquirements of paragraph (Your own words):

Alternative Plan:

Reason for Excepfion;

Recommendation: Should the procedure be changed? Yes ‘ No
Commaents:

ICDA-Project Engineer; Date:
ICDA-Project Manager: ' : . Date:

Manager of Integrity Management: Date:

material redacted GTRO0007002
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APPENDIX D

OPS GAs INTEGRITY MANAGEMENT PROTOCOLS
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RMP-10

PROTOCOLS
D.06

Date: 12/2009

OPS GAs INTEGRITY MANAGEMENT PROTOCOL REFERENCES

RMP-12 SecTioN NUMBER

Page 59 of 63

pooTp

D.07

Whole document
3.5.2,3.6,4.5,6.4
3.6.4.1,4.2.2,4.5.4.2,5.2.3.3
2.1

N/A

o

iif.
iv.

iii.
iv.

D.08

3.3.2

Table 1 (1.1, 1.2, 2.1, 4.1, 4.2, 4.3, 4.7, 5.1, 5.2, 6.1, 6.3, 6.5)
3.1, 3.

Table 1 (2.2, 2.3,
Table 1 (4.8)
Table 1 (6.6)

3,4.2,4.3)

3.5

3.6

4.2

4.5 !
4.2 '

D.09

- 5.2

522
5.2.2.1
5.2.2.2

5.3.8
5.5.3
5.54

material redacted

5.2, 6.2.2.1
6.3, 6.4.1
6.4.1

N/A
5.5.3,5.54
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APPENDIXE

TRIGGERS FOR INTERNAL CORROSION CORRECTIVE WORK
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RMP-10

Date: 12/2009

Page 61 of 63

Triggers For Internal Corrosion Corrective Work

The following attributes for establishing internal cbrrosion control are hereby proposed as a basis for when addifional
action should be taken. An out of specification reading would be the basis upon which actions are required. Once

these limits or triggers are programmed into PLM an automatic work request will be generated to respond to the out of
tolerance attribute. The possible actions taken are those listed below, and are listed in decreasing order of preference.

A single action or muitiple actions can be taken.

Normal sampling frequency for Gas Gathering pipelines are provided in the table below. Normal sampling frequency fol
Local Transmission and Backbone Transmission are more retaxed and are also provided in the table. Similarly, revised
present for at least 3 consecutive times are

sampling frequencies based on documented evidence of no water being

provided in Footnote 1.

Table for All CGT Pipelines

1 Corrosometer | >2.0 mpy Bimonthly Semi-annually Annually
Probes
e B 7113 S IEE e e
Sampling (2)

2 Fe >30 ppm in water Quarterly Semi-annually Annually
sample '

3 Mn >2.0 ppm in water Quarterly Semi-annually Annually
sample

4 pH < 6.0 as measured in Quarterly Semi-annuatly Annually
water sample

5 Conductivity >20,000 micro- Quarterly Semi-annually Annually

- | siemansfcm

6 Cl >30,000 ppm Quatterly Semi-annually Annually

7 Inhibitor (2) Present at <100 ppm Quatterly Semi-annually Annually

8 Microbes — > 1000 counts/ml Semi annually Semi-annually Annually

(via serial {every 6-months)
dilution)
eme-e—-—= | Gas Sampling | --------—--—- e

9 CO, Partial pressure > 7 As Needed —testing As Needed — As Needed —
psi, with water based on other test testing based on | testing based on
present. Or >1.0 % results also. other test results | other test results
concentration by also. also.
volume.

10 H;8 Partial pressure > As Needed —testing | As Needed — As Needed —
0,03 psi with water based on other test testing based on | testing based on
present results also. other test results | other test results

also. also.

material redacted
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Date: 12/2009

{1) When water testing at the normal frequency shows that there is no water present for 3 consecutive sample periods
then the water sampling frequency can be decreased. For gas gathering the water sampling frequency can be
decreased to 1 time per year, for Local Transmission to 1 time per year, and for Backbone Transmission to 1 time every
3 years. These revised frequencies should not exceed these limits in order to help maintain pipeline safety, and to mee
the intent of the new Pipeline Safety Act. Note that for Line 300 South, the sampling frequency is 1 time per month.
This is for environmental and personnel safety reasons (PCB’s) and not because of internal corrosion concerns.

(2) All water samples should also be tested for the presence of inhibitor, to insure the substance is reaching the points
of interest, and to verify the “reachout’ or disparsal range of the chemical. Active ingredient in Baker Petrolite CGO 50
inhibitor is “thioamide.” A test for this thioamide substance is currently being developed and evaluated for practicality.

File Name “Triggers For Infernal Corrosion Corrective Work Reformatted For ICDA Procedure.rtf”

CGT Corrosion Engineer

1/3/2005
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