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1.0 PuUrpPose

The purpose of this procedure Is lo describe the process of performing Externat Corrasion
Diract Assessment (ECDA) survey on identified buried gas trensmission pipeline segments,
This procedure is in accaordange with the NACE RP 0502-2002 FPipeline External Corrosion
Direct Assessment Methodology and DOT 48 CFR Part 182 Fipeline Safety: Pipeling Integrity
Management in High Consequence Areas {Gas Transmission Pipelines); Finsi Rule (8-04-04).
It provides instructions, guidance, and requirements to assure and document that ECDA
assessments are in compliance with the recommended practice and the final rule (8-04-04). It
is PGAE's policy to be In compliance with this practice as well as governing regulations and
laws. ‘

2.0 INTRODUCTION

External corrosion direct assessment is a structured process that is intended to improve safoly
by assessing and reducing the impact of external corrosion on pipeling integrity. By identifying
and addressing corrosion activity, ECDA seekes to proactively prevent externat carrasion
anomaly from growing to a size that affecis the structural integrity of the pipeline segments
inspected.

21 Scope

This procedure may be usad to evaluate the integrity of pipeling segments that are
threatened by external corrosion or third party damage. Durlng the assessment process
other types of demage may be [dentified. In those cases other suitable assessment
methodologies shall be used 1o evaluale the Inlegrity of the pipe segments.

2.2 EGDA Sieps

Tha ECDA methodology is a four-step process thet requires the integration of deta from
reniltiple indirect field inspections and from direct pipe surface examinations with the
pine's physical characleristics and operating history, The four staps of the process are:

Pra-Assessment: The Pre-Assessment step coliscts historic and current dala to
datermine whether the ECDA is feasible, what indirect inspection tools are appropriate,
and dafines ECDA regions. The types of dats 1o bs collacted ars typicaily availeble in
G185, transmission and distribution plat sheels, job estimatas, district and division
recards,

Indirect Inspection: The Indiract Inspaction step covers above ground inspections to
identify and dafine the severity of coaling faults, other snomslies, and areas where
corrosion activity may have or may be ocourring., Two or more indirect inspection tools
are used over the entire ECDA section to provide improved detection rellabliity under
the wide variety of conditions that may be encountered atong a pipaline right-of-way.

Lirect Examination: The Direct Examination step includes anslyses of indirect
inspection dats to sslect sites for excavations and pipe surface evalustions. The data
from the direct exceminations are combinad with prior data to identify and assess the
impact of external corroston on the pipsline.

Post-Assessment: The Post-Assessment step covers analvses of data collectad from
the previous three sleps to assess the effectivenass of the ECDA process and
determine reassessment intervals.

ECDA may detect other pipeling intsgrity thrests, such as mechanical damage, stress-
corrosion oracking, stc. When such thrests ere detected, the ECDA pracedure requires
documentation of the threat and adoressed through the Infegrity Management Plan
(RMP-08),

material redacted GTRO0006399
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2.3 Roles and Respuansibliitias

231 Manager of System Integrily: The Manager of System inlagrily has the
overall resporsibility to assure that this procedure is implemented effectively.
This procedure assigns approval of documenis, plans and exceptions to this
pasition. The Maneger of System Integrity may delegate some or all of thess
approving responsibilities,

2.3.2 ECDA Project Manager: The ECDA Froject Manager (PM) is responsible to
assure that all agpects of the assigned ECDA projects are conducied in full
compliance with this procedurs. In addition, the PM is responsible for the
effective planning, documenting and communicating the various aspecis and
stages of the assigned ECDA projects. This procedure has response time
requiremeants. The FM has point responsibility to assure that those time
requirements are met throughout ths project.

2.3.3 ECDA Project Enginear: The Project Engineer is responsibie for the technical
gvaluations and analyses conducted through out the assessmeant process.
These include, but are not Himited to, sufficient data analysis, ECEA Region
Designation, Indirect Inspeciion results, and remaining strength evaluations and
post assessmenis.

2.3.4  Indirect inspection Persennel: The Indirect Inspection Personnel is
respeansible for conducting the indirect inspections as well as assigned direct
sxaminstions, They are responsibie for conducting the inspactions and tests in
accordance with this procedure and other testing procedures that have been
referenced in the assessment process.

2.3.5 Direct Assessment Program Manager: Reports to the Manager of System
intagrity and is responsible for the supervision of the DA team and the
management of all DA programs (ECDA, 1CDaA, SCCDA and Risk Management
based DA projects).

2.4  Gualifications

The provisicns 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 1o engage In the practice of corrosion control and risk assessment on
hurled ferrous piping systems. The specific qualifications sre described below,

241  Manager of System Integrily: Shall be a degreed enginger and have
sufficient gas transmission corrosion related experience to provide guidance
and oversight to the personnel conducting the ECDA process.

2.4.2 ECDA Project Manager: The PM shall be a degreed engineer or have
equivalent pipsline experience. The PM shall have taken CGT Corrosion
Control fraining course and be formally trained on this procedure, RMP-08.

243 ECDA Project Engineer; The project engineer shall be o degreed enginser
with experience In corrosion control in the pipeline industry.  The engineer shall
have taken the CGT Corrosion Control training and be formaslly rained on this
pracedure, RMP-11, In addition, the engineer shall have documented training
on the use of RSTRENG.

244 Indirect tnspection Parsonnel: The parsonnel performing the indirect
inspactions shall meet the CGT Operator Qusiification Radguirements as well as
peing certified with supporting training documentation for the specific
inspections they are conducting for the ECDA. If these personnel conduct the
Diract Examination they shall be qualified in accordance with PG&E Operstor
Quslification Program for the performance of the task "Corrosion Conltrol 03-056.7

material redacted GTRO0006400
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2.4.5 DA Program Manager: Shall be a degreed engineer or have agquivalent
pipeline experience and ceriification. The Program Manager shallhave 3- 5
vears gas related supervisary experience in maintenancs, construction, ar
enginearing/estimating. The Program manager shall also have 3 - 5 years gas
relzled project management experience in transmission ar distribution gas,
construction or maintenance projects. The Program Mansger shall have taken
the CGT Corrasion Control training course, and be formally trained on this
procadura, RMP-09,

2.5 Definléions
The following are definitions of some key terms usad in this procedure:

Shall: Is 2 reguiremeant that must be complied with or Hs axception approved and
documeantad in accordance with Saction 7.0 of this procedure,

Should: is a recammendation that is desirable to follow if possible. Not following the
racammendation shall ba documented on the Excermion REPORT, form M, and
appraved by the Direct Assessmant Program Managor.

Required: "Required” data listed In Table 3.3.1 must bo obtained or its omission be
approved and documenied in accordance with Section 7.0 of ihis procedure.

Considerad: "Considered” is a recommendation that a data slement is taken into
account for the selection of indirect inspection tools, ECDA regions, or analysis of test
results,

Defect: Per ANSYNACE Standard RP0562-2002 definition, an anamaly in the pipe wall
that reduces the pressure-carrying capscity of the pipe.

Dasired: "Dosired” data listed in Table 3.3.1 should be abtained if it is documeantad or
easily measured, s omission is not required in order o be approved or documented.

ECDA Reglon: For the purpase of this documend, the definition of the term ECDA
Region shall be the same as the ANSINACE Standard RPOS02-2002 definition, which
is “a section or sections of a pipeline that have similar physical characteristics and
operating history and in which tho same indirect inspeciions tools are used.” An ECDA
region can have mulliple N-Bogs (examples, casings, water crossings and bare pipe,
elc.)

ECDA Saction: For the purpase of this document, the definition of the term ECDA
Section shall refer to a part of the N-Segment having its integrity assessed using the
ECDA pracess.

GiS8 Pipe Segment or GIS Segment: s a length of pipe which has specific pipe
characteristics sssociated with it in PG&E's GIS database.

Coverad Pipaline: Are pipo segments in a High Conseguence Area that meet the
characleristics specified by the Office of Pipeline Safely requiring them 1o be included in
the company Integrity Management Plan.

H-B=gment: For the purpose of this document, the definition of the term N-Segment
{N-Beg) shall be the same as ihe ANSINACE Blandard RPOB02-2002 definition of the
word Sagment which ts “A partion of a pipeline that is {fo be) assessed using ECDA. A
segment consists of ona or maore ECDA Regions.” Bee Figure 2.5,

First Time: The first time the ECDA methodology is used to assoss the integrity of all
or part of an N-Seq.

Discavery Of A Condltion — Per 49 CFR 182.933 (b) "discavery of 5 condition acours
when an Operator has adequate information about the condilion to determine that it
prasents a potential threat to the integrity of the pipeline.” For this procedure the
completion of the Direct Examination phase per N-8eg or ECDA Ragion will constitute
the campletion of "discavery of a condition.”

material redacted GTR0006401
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3.0 PRE-ASSESSMENT
31 Objectives

The objectives of the pre-assessment process are for

e  Collect the nesded pipeline data to dstormine the feasibiiity of conducting an ECOA

# Determine the feasibility of conducting an ECDA of the assessment area

¢ Select Indirect Inspection Tools (T}

+  Establish ECDA regions

¢ Dooument pre-assessmant resulls
Figure 3.1 shows the process for conducting the pre-sssessment step of an ECDA. Each step
in the figure will be described in the following peragraphs,

3.2  Pipailng Sagments Requiring ECDA

321 identification of ECDA Projects: Pipeline segmonis needing or requiring an
ECDA can be identified from mulliple sources. Usually the requests for ECDA
anaivsis will come from the Integrily Management, or Risk Management
Programs. However, the company may ulilize ECDA for other business or
operating initlatives. This progedure does not addrass the identification or
ranking processes of pipeline segments requiring ECDA,

3.2.2  Information Provided With ECDA Request: The request for an ECDA shall
provide the following information:

¢ Integrity Managament (SEGMENT} Name (If applicable)
+  SEGMENT Mumber

= Starting and end points of SEGMENTs

+  Route number

e Slarling and ending mile points of requeasted ECDA

o Approval of the Manager of System Integrity

3.3 Data Collection {Pre-field Visit)

331 Data Colleclion Objectives: A koy aspect of the Pre-sssassment step is the
collaction of pipeline dots. Table 3.3.1 PRE-ASSESSMENT DATA provides a
checilist of the data elements neaded fo conduct the ECDA. The data is
collectad to achieve the following objectives of the process:

s Determine the feasibility of conducting an ECDA
s Selection of an Indirect Inspection Tool (IT)

¢ Establishment of ECUA regions

¢ Llse and interpretation of resulis

#  For first time surveys collect all corrosion records for the pipeline section to
be surveved.

¢ Review the data for addifional threats such as Infarnal Corrosion, Stress
Corrosion Cracking or Third Party Damage.

The PM shoutd consider those objectives to assure that appropriate and
sufficient dals s collected to achieve thelr intent.

material redacted GTR0006403
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332 Data Coliection Fhases: Data collection and analysis is a continuous activity
throughout the ECDA process. In the Pre-assessment step this procedure
divides the data collection into two steps; “Pre-Fisld Data Collection” and “Field
Data Collection.”

3.3.21 Pre-Assessment Interview Process: It is recommended the PE
facilitate @ maeting of key employees to discuss the project snd
develop a qualitative understanding of the masintenance history of the
pipelines to bo assessed. An example of the questions to be ssked
and the people who should attend this meeting can be found in
Apnendix F.

343  Daila Reguirements: The "Need” for the dals elements Is identificd In Table
3.2.1 as either "Requiren” or "DeSIRED.” Data elements that are identtfiad as
ReQUIRED shall be oblained before completion of the Pre-assessment siep or
approved to be delayed or omitted from datza collection in accordance with the
“Exception Process” described in Section 7.0 of this procedure, “DESIRED” data
elaments should be cbizined if the data is availabile in existing records or can
he obtained from easily conducted measuremenis or examinations. The PM
may consider desired date sufficiently important fo classify it s Reauiren fora
specific ECDA analysis.

3.4.4  Date Souwrces: Taeble 3.2.1 provides guidsnce to the possible sources for esch
data element. if tho data clement is not availabie in the lisled sources the PM
should use good judgment on seeking the data elsewhere

3.3.5 Data Documentation: The successful collaction of information shalt be
indicated on the "DATA ELEMENT CHECK SHEET” (Form A) or similar document.

3385 Project Documentation File: Each ECDA project shall establish a suftable
filing system to house the documentation of the project. The system shall be
organized to allow the effective storage of pipefine data, Inspection and analysis
resuits, disposition of findings, and re-inspaction intervals,

material redacted GTRO0006405
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34 Data Analysis (Pre-field visif)

3.4.1  identification of Missing Data: Once the Pra-field Visit data is coilaciad the
PE should analyze the data to Identify missing elements, and develop a list of
data that will need to ba abtained In the fiald. The DaTa ELEMENT CHECK SHEET,
Form A, can be used for this purpose.

3.5 Fisid Visit

351 General Description: Examining the physical locations where the ECDA s
to be conducted is a kay aclivity in the gathering of data. 1t is important to
collect as much data as possible to achieve the objectives of the Pre-
asgessment and effectively plan for the Indirect inspection step of the ECDA
process. Hence preparation is kay to conducting an affective fiald visit,
Some of the data elemanis thal may require field collection or verification in
the fiald are:

TABLE 3,5.1: TyPicAL FIELD COLLECTED DATA

L] Bescription HE Deseription

Topography whare [ s exiremely rocky or sleep or
where access {s diffficult. Also low lying areas where
aoils are wetter for longer periods of ime.

53 Foule changes in the pipaline that are not 2.3
’ vel reflected in GIS '

The type of paving, accessibility dus fo private

2.7 Dramatic changes in the depth of cover 3.4 lards, Grossing of In busy roads or highways
2.8 {3stalls on under water crossings 3.5 | The possibiily of frozen ground
Proximity fo other pipelines, HY transmission CP gvstems {impressed, galvanic ela.), localion of
240 1 . . 44 ; i . .
lines ond rafl crossings reclifiers, ETS slations, Insulalion points
a1 Soil characteristics 4.2 Spmg:as of stray current and thelr proximily o the
plpeiing
3.z | Drainags along the pipe line and areas 43 | Testpoint locations and access to the nipe

where the plpeline crosses seasonal croeks

8.5 Dy Locations

3.6 Pate Analysis

Once the Field Visit data is colicctad the PM or PE shall analyze the date to identify
missing REQUIRED and DESIRED data elements, and condust a SUFEICENT DATA
ANALYSIS, I i is datarmined that additiona! threats exist on thea line segment in question
(i.e., intarnal corrosion, strass corrosion eracking, ar third parly damage) then additional
assessmeant maihods shall be required and the following partias shall be notified:;

Pinsgiine Enginear

Direct Assessment Pragram Manager
System Intagrity Manager

Pipeline Engineering Manager

e Missing Date: Tha PM or PE shall document missing data, The DATA ELEMENT
CHeck SHeeT, Form A, can be used to document the missing dsta. The GIS pipe
sagments that are missing data shall ba ldendified an Form B, SUFRICIENT DaTA LIST.
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36,1 Sufficient Data Analysis: The data shall ba analyzad to determine if there Is
sufficient data to canduct an ECDA. The analysis should includea tha following:

= Missing Required Data: if thara Is missing required data and it s falt that
this data is not essantial to tha ECDA then the reason it is nat necessary
shall ba explainad in tha SUFRICIENT Data LIST (Forwm B).

s Missing Deslred Data: The PM ar PE should review the missing DESIRED
data ta identify if any of thase data elements are essential to conduct the
ECDA, If same of the missing dasired data is essential than it shauld ba
explained in the SUFFICIENT DATA LiST (FORM B).

+  Sufficient Data List: The PM ar PE shall prepare a Sufficient Data List
{Form B) concluding thare is sufficient data to conduct an ECDA. This list
shall have the analysas dascribad in the two paragraphs above and be
signad by the PE and PM and dated,

3.7 Feasibility Analysis

3.7.1  Analysis: The PE shall integrate and analyze the data callacied an the pipeline
sagmeants and datarming if canditions for indirect inspections can be used and
whether the application of tha ECDA is appropriata. The frameawark for this
analysis is that the PE shall examine the exisling data in each of tha nina
gategaries in Table 3.3.4 and assess the following:

e Indirect inspaction: Can existing indiract inspaction tools be appliad o the
pipe sagments identifiad in the ECDA project and be expected {o pravide
meaningful rasults on potantial locations whare the coating is damaged?
(Referance NACE RP0502-2002 3.3.1.1 {6 3.3.1.6)

+ Direct Assessment: Is it physically and aconomically feasible to gain
accass to tha pipaline to conduct direct assessmeant and be axpecied to
gain meaningful data?

+ Post Assessmeni: Can if be reasanably axpected to be able ta datarming
reassessmeant intervals of the GIS pipa sagments given the sxisting data?

If tha conditions alang a portion of tha pipeling are such that the abave mathods
of assassing intagrity cannot be appliad, than this ECDA procedure is na langer
applicabla and shall ba brought to the attention of the Integrity Managemant
Program Managar.

2.7.2 Foasibilily Analysis Ragort: The PE shall prapare the FEASIBILITY ANALYSIS
FeporT (Farm C3 which can be used to prasant the following information:

= Adverse conditions that may make the ECDA infaasible

¢ Any spacial considerations or techniquas that need ta be incarparated in
canducting the ECDA o overcome the adverse conditions

¢ A canclusion on the feasibility of conducting an ECDA for all the GIS pipe
segments in the project

= Signad and datad by the PM and PE
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EMP-09 Rev. 4 Final

3.8  Indirect Inspection Too! (HT) Selection

381  Humberof IT's: The Project Engineer {PE) sholl select at least two
complimantary {ools from Table 3.8.1 for each pipaline segment in the study
area. The PE may ulilize other tools than lisled in Table 3.8.1 hut shall go
through the exception process described in Bection 7.0 of this procedure. In
addition fo the two primary lIT's the PE may select addiional inspections to
complimant the two HT's end to gain further corrosion and costing information

an the pipeline segments.

Page 20 0of 99

3.8.2 Beleclion Considerations: The PE shall select IT's basad on thair ability to
reliably detect corrosion activity and/or costing haolideys undsr the specific
pipeline conditions for each segment. The PE should consider the guidance
provided in Table 3.8.1, Table 3.8.2, and Table 3.3.1, Ths PE should endasvor
to sslect tools that are complimentary to one another with the guidance

provided in Table 3.8.2.

3.8.2 SBelection Documentation: The selsction of IT's shall be documented for
each pipeline segment. The documentstion shall include the name of each
technique used, the number of the technique and any spacial considarations for
conducting the inspections. Form D, INDIRECT INSPEGTION TOOLS SELECTION,

may used {o document the HT selections,

TapLE 2.8.1 ECDA TooL SELECTION MATRIX

Conditlons Cis DOVGEIACVE Paarzon ﬂi{;c:;?i-c UT Guided
{PCM) Wave
Coating holidays Y Yas Yas No Mo
Arodic zones on bare pipe Yes No Mo Mo Yes
Mear rver or water crossings Yes Mo Mo Mo Yes
Under frozen ground Mo Mo Mo Yas Yeu
Stray cuirents Yas Yes Yes Yosu ]
Shisld corrosion activity Mo No Ro No Yes
Adjacent metallic struglures Yas Yas No Yas No
Mear paraliel pipe fines Yas Yes No Yes Yas
oo | v | e | e | e
Bhorted casing Yes Yes Yos Yag Yog
Under paved roads Posaible Possible Mo Yes Y¥es
Uncased crossings Yes Yes Yas Yos Yos
Cased Crossings Mo No Mo Yag Yag
Wellands Yes Yas Yes Y Yas
Rock terrain, ladges or backfi Mo No Mo Yos Yas
Exposed Plpe (Visual)* Mo Mo Ma No No

* Complete Bxposed Pipe Inspection Porm N
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3.9 Establishment of ECDA Regions

3.81 Description: ECDA Regions are pipeline segments that have similar physical
characteristics, corrosion histories; expected fulure corrosion conditions, and
uses the same indirect inspeclion tools. An ECDA region can have non-
cantiguous pipeline segments within it.

3.8.2 Oriteria: The PE shall analyze all the data collected in the Pre-assessment
step and assign each pipeling segment to an ECDA region.

1.9.2.1 Indirect Inspaction Methods: Each region shall use two of the same
inspection focls. Reference NACE RP 0502-2002 3.5.1.1.1.

3.9.2.2 Required Dats Elements: Table 3.3.1 lists the dats elements that are
Requiren for the analysis of the ECDA regions. These elements shall
be eveluated in establishing ECDA regions.

3.8.2.3 Considered Data Elemenis: Dalz slements that are listed a5
ConsinEreD in Table 3.3.1 should be faken into account when
gstablishing the ECDA region.

3.83 Documentation: The ECDA Redlon description shall be defined and kept in
the Project File. Form E, ECDA REGION REPCRT, may be used for this
dacumentation. Esch ECDA region shall have st least the same two HT's and
one other characteristic that is unique to distinguish it from the othar ECDA
Fegions, The PE shall list all essential characteristios for each region. The
ECDA Region Repaort shall be signed by the PE and reviewed and signed by
the project manager.

3.10 Approval of Pre-assessment Report

3401 Reguirements: A Pre-assessment reperi shall be submitted 1o the Manager of
System Integrity or his designste for review and approval.

3402 Contents; The report shall contain forems A through E completed and signed by
the Project Manager and the Project Engineer. The report may be in the form of
& binder, and may also include other supporting data, such as GIE maps, lesk
data, elc.

3.10.3 Approval: Forms A through E should be reviewad with the Manager of System
integrity. Recommendations shall be incorporated into the report and the
manager shall sign the Form E indicaling approval of the Pre-assessment
#Haport,

4.0 INDIRECT INSPECTION
41 Obiasctives

The objactives of the Indirect inspection process are to:

411 Loocste and define the saverily of coaling faults, other anomalies, and areas
where corrosion may have heen or may be aoourring

4.41.2  Conduct at lsast two Indirect inspactions aver the entire length of gach ECOA
Hegion

4,13 Align and compare the resulls from the inspections
414 ldentification and classification of indicstions

415 Analyze and report resuits for the Direct Examination step

NOTE: Figure 4.1 shows the process for conducting the Indirect Inspection step of snt ECDA. Eash
siep in the figure will be described in following peraegraphs.
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4.2 Marking of Insnection Areas

4.21 Ohjective: Prior fo conducting indirect inspections each inspection area
identified as & specific region in the ECOA RecioN REPORT, Form E, shall be
clearly marked in the field to eliminate any ambiguily as to the boundaries of
the regions.

4.2.2 ‘Type of Markings: Both ends of each inspection area shali be identified with
ane or more of the following methods:

4.2.2.1 By a clearly identifiable land mark thst has a unigue nams, such as
streets, and bulldings

4.2.2.2 Painted markings on the roadway or other pavement with atrows
pointing towards the center of the Inspection area and with the
number of the region,

4.2.2.3 Highly visible stakes, nail markers or other suitable marking device
with the Region number on them and an arrow polnting to the center
of the region.

4.2.3 Documentation: The beginning and end lacations of each Region shall be
indicated an Form D, INDIRECT INSPECTION TOOL SELECTION,

4.3 Preparation for Indirect inspections

4.3.1 0T Procedures: Each T shall have & wrillen procedure specifically
prepared for that technigue. The procedures may be from a vendor who is
conducting the inspection ot frorm PGAE whare the vendor or employees are
performing the inspection to the specified procaedure.

4.3.1.1 Procedure Gontent: Each of the procedures shall consider the
following:

43111 Mombering: The orocedure shall have a unigue
gipheanumetic number assigned 1o It with a revision
rumber.

4.31.1.2 General Description: The scope of the procedure and
tha general thaory how the procedure works including
what it measures and what it is capable of detecting.

4.3.1.1.3  Limitations: Where the procedure shotid not be used,
what It cannot detect, and is level of sensitivity.

4.3.1.1.4 Procedure Gualification: How the procedure was
gualified and where the resords exist that document the
guslification.

4.3.1.1.5 Safety Considerations: General and specific safety
considerations, including the following of PG&E's
clearance procedure and safety regulalions, and safety
aguipment that is required. Listing of general hazards,
and what to do In case of an injury.

4.3.1.1.6  Instrumentation: Listof equipment by name and model
number thet is allowad for the inspection. This st should
also include special measuramant equipment that will be
usad in case of spacial fleld situations such as stray
currants,

4.3.1.1.7  Personne! Gualifications: The quakification
requirements of the personnel conducting ths exam
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including how the persannal wera trained on the spacific
procedure.

43118  Step-by-step Instructions: Specliic aasy to follow
instructions an conducting tha survay. These instructians
shall include:

o Callbration: The calibration of the equipment prior
to and during the survey

« Eguipment Connection: Tha connection af
instrumentatian, the set-up interruptears

¢« Pipe Lecation: The method of locating the pipe

+ Measurements: The method of laking
measuramearts and the fraquancy or intarval the
measuraments shauld be taken

+ Special Diagnostics: The techniguas snd when
they sre used o address specisl figld situations

¢ Distance Measurement: The methad of tracking the
distance traveled alang the survey; the fraquency of
gao-referencas

o Racording Data: The recording of data, and spacisl
dlagnastic lachniques

4.3.1.1.9  Prepared and Approaval: The procedura shall daournment
tha persan wha preparad it and the date it was preparad.
it shall have been raviewed and approvad by a
rasponsible person in the arganization that issued it
Both of the sbove raquiremants are indicatad by
signaturas and dsatas,

4.3.1.2 Procedure Review: The PE shall review each procedure far
adequacy. They shall recard their compeants for easch IIT pracedure
ot the 1T PROCEDURE ReEViEW FORM, Form F.

4.3.1.3 Procedure Filing: Each approved procedura with any emendments
shall be Kept in the ECDA pragram managamant filg

4.3.2 Landowner Notlfication: A landowner notification plan shauld be developed
far each ECDA Pradject. The PM is responsible for this plan.

4.3.3  Indirect Inspection Field Meet: The vendor should have a field mest with
oparations and maintenance parsannal responsible far maintaining the CP
systam, the PGAE Inspector, PM and responsible enginaearing staff mambers.
The meating shali be schedulad by e-mzit and phone call. This natification
shall be made at legst 2 weeks prior o starling the survey. At this mesting
they should caver the fallowing while refarring to the IIT Selaction, ECDA
Region Farms, and GIS Maps as well as other documents:

4.3.3.1 ECDA Regions: View first hand the boundarias of each ECDA
Ragion,

4.3.3.2 Cathodic Protection Eguipment: The location and operation of
alf cathadic protection aguipment.

4.3.3.3  Inspection Tools: Review all the inspectian toals that will be used
in the ECDA projecl. The methad to achieve cantact with the sail if
the area Is paved. Use additional tests for special circumstances.
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4.3.3.4 Access fo ECDA Regions: How the vendor should access the
work areas, contacts, schedule, slc.

4.3.3.5 Schedule: Whal exact dates and times the vandor will conduct the
SLIrveYy.

4.3.3.6 Landownar Coniacl: Prolocol if landowners question fleld
patsannel.

4.3.3.7 Safety Hazards: Discuss safety hazards such as iraffic, overhead
lines, rectifier polentials, flora and fauna.

43.3.8 Notification Procadura: Tha vandor shall notify the PM ar his
designaie whean abnormal conditions or situations develop, Oiscuss
what these conditions are; such as exlreme date, unusual
landowner contact, pipeline sefely concems, Inspeclion tool does
not appear appropriate, personnel injury, and changes In inspection
dates and times,

4.3.3.9 Changes: Any changes o the indirect Inspaction Plan shall be
documanted on the apprapriate form. Thea changes shall be
approvad as praviously raquirad.

4.4 incirect Inspections

4.4.1  Breadth of Inspecilons: Each of the primary Indirect nspections shall be
conductad over the entire inspection ragion. When CIS is performed ovar
asphaltic cement concrate (AC) or steel reinforced Portland Cement Concrete
(Concrete) the surface shall be drilled and efforis taken to ensure that the test
probe is adequately cantacting the eleciralyte. The ONE CALL sarvice (USA)
shall be called whean drilling and all uilities that are marked as crossing or
running in parallel in the pipeline being surveyed in the ONE CALL area shall
ba GPS'd and recorded In the data stream,

4.41.1 3% and 4™ Inspactions: Indirect inspactions other then the first and
second speciied may be conducted In specific areas as delermined
by the PE and documented on the Form D, INDIRECT INSPECTION TOOL
SELECTION.

4.4.1.2 Statlon Numbering: Each ECDA sectian shall start with a station of
0+00.

4.4.2 Data Collected: The following data shall be collacted for indirect inspections
i canjunction with tha T readings. A data diclionary Is providad in Agpendix
8 dafining the units of the data slaments.

TABLE4.4.2 DATA ELEMENTS COLLECTED FOR T

= Line number = Type CF equipmant®

»  Flag number +  Description of Land use

«  Pipe Line Angle Foini* e Valvas

@ Depth of pips every 50 feetand at @ Roadway description ncluding
gach changs in the configuration of sheat names, driveway addresses,
the pipsline® ate.*

+«  Tyoe Pipaline markers” s Topographical fealures®

¢ Foreign Ling Crossings = Spans/Exposed Pipe*

GRS readings and POM currsnt atlenuation velue should ba laken for these dals slemenls
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4.4.3 Procedures: The indirect inspections shall be performead strictly in
accordance with the approved procedures, Any deviation from the procedurs
shall be approved and documented in the Exception Process of this
procedure described in Section 7.0.

444 Tima Betwsen Primary Inspections: The Pt should have the two indirect
inspactions conductad as close in time as reasonsbly possibie. When ECDA
ts applied for the first time, the inspactions shall not occur more than 90 days
apart, If this occurs i shall be approved and documented through the
Exception Process in Bection 7 of this procedure or earlier indirect inspection

redons,

Indirect Inspection Reporting

4.51 Reporting Time Requirement: The survey dats shall be submilied to the
P or the designate no later than 90 days after the complstion of the last
indirect inspaction survey,

4,52 Content: The report shall have the following content.

4,521

4522

4.5.2,3

4.5.2.4

4.52.5

4828

Location and Dates: Desoription of the location where the
inspections were performed as well as the dales they were
conducted,

HT Types: Description of the indirect inspecticns that were
parformed as well as other tests such as soll resistivity, and depth
survey. The testing procedures thet were followed as well as the
personnel conducting the test shall be listed.

Currant Sources: A table Iisling the current sources that were
interrupied with output and ratings of the rectifiers with corresponding
mile points and field stations. Also Include rectifier date shesls.

Survey Plots: All lIT results shoudd be plotted with statlon disiances
at 100-foot intervals and at all changes in the configuration of the
pipeline. Street names, type of foreign lne crossings (e, waler
crossing, pressurized sewer crossing, eic.) and landmarks shall be
noted on the chart as well as other lest data such ag depth surveys,
soll resistivity, ETS, reclifiers, snodes, MLVs, P/L markers, angle
points, region and other conlrol points. The perlod when the losts
were conducted shall also be included on the plots.

GPS Coordinates! GPS coordinates shall be provided st strest
names, lype of foreign line crossings (e, waler crossing, prassurized
sower crossing, elc.) and landmarks, as well as ETS’s, monitor
polnts, reclifiers, anodes, MLVs, P/l markers, angle points, region
and other control points, elc., and at least every 100 fest.

Eloctronic Formst: The report shall be provided in both hardcopy
and slechronic formet.

Identification and Slassification of Indications

481 Objective: This sedtion describes the process of idantifying end clessifving
indications. The classification Is the process of sstimating the likelihood of
corrosion ocourring ot each indication.

4.6.2 Ildentification Criterla: For each indirect inspection the data shall be anslyzad
to identify indications. Table 4.6.1 under "Minor Indicstions” provides the
minlmum criteria of an indication for each indirect inspection technique.

4.6.3 Classification Criterla: The severily of each indicstion shall be initially
classified in accordance with Tablo 4.6 1.
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TapLe £,8 1 InpireeT INseecTion TooL INDICATION AND SEVERITY GUIDE

indirect
Isspection Tool

{lassification
Sgvere Indications

Clagsifieation
Moderaie Indications

Clagsifiontion
Biinor Iadications

Mg Beporeablo Indieations
{MED

CIS {hmpresses
gHrrenty

All of the following must
exist:

# Legs than 800 my off
& 200 mV depression over
baseline

& Convergenee of onfofl
potential ~10 mV or less
constifides convergence

+ O

& (ther condition that the P#
wants 1o docurment

e (O
<500 off {any case)

All of the following must

exist:

o Lesy than 600 mV offf

& 200 mY depression over
baseting

e Other condition that the PE
wants to document

Any of the following can
exist:
* Belween 600 o 850 mV off

# Other conditions that the PFE
wants to dosument

& =850 mY off or 100 mVY
polarization

Close Interval
Survey (£I5:
with Maon-
Fwterruptiblc

Cin pipe fo s0i] measurements
less riegative than 0850 V.
HAND" A minimum and

Gn pipe fo s0il measuremenis
less negative than -0.850 V.,
YAND® a minimum and

A mindmum and maxinoum
calculation with a difference

O pipe to soil measuremend

P00 fect

feet

Gatvanie magimum caleulstion with a raximum caleukbation with 2 af 0100 V within a 20011 more negative than G830 V.
Aunades difference of 0.200 V within g | difRerence of 0130 Vwithina | sample area.
Aftached to the | 200-A. sample grea, 200-11. sampke ares.
Flpcline
- o4 clianae & - e S0, ehanme in 10 ) L.
POy Greater than 50% change in =30 and =<50% change in 100 1-30% in 100 foot Mo significant change

PO with A-
frames {ACYG)

=TIBRY (2 8 intervals)

Between 50-70 dBuV

Between 30-50 dBpY

<I0dBRY

BOVOAACYG®

G ar more indicatons in 100
{I.

3~ 3 indications in 100 1.

2 ar less indications in 100 0.

Fero mdications

C-Sean (EM
AT Atten.)

Between 66-100%

Heiween 25-60%

Between 10-25%

“<H0%

Cell-ta-Cell
(vith sull
resistivity)

<O mV &> 5000 ahm-em

=10 Y & between 3000 -
S000 ohmeom

<1 m¥ & <3000 chimrem

4.7

*In order to distinguish betwaan "No Indication” and “No Test” Nl shall be used for no

ndication and NT shall be used for no test.

484 Analysis Time Requirements: The anafysis of indications should he
completed no later than 30 days after receipt of the data, The analysis should
inchude sl paragraphs up through paragraph 4.7 of this procedure.

4.8.5

Documentation: The soverity of the indications shall be documented onh the

INCICATION CLASSIFICATION AND DIRECT EXAMINATION Form, Form G, The
following shall he docurnantad on Form G or other aporopriate docurnent:

e Inspection Tool: The inspection technlque used o identify the indication

« Lacation: The location of the indication along the pipeline

+  Sgverity Classification: Whaether the indication is minor, moderate, and
sevars,

Aligning Indications
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4.71 GComparison: The Project Enginser shall compare the resuits from the
indirect inspections to determine if they are consistent, The location and
severity of the indications from each indirect inspection shall be compeared o
the indicalions from other indirect Inspections.

4.7.2  HMisalignment: i fwo or more indirect inspections tools indicate significantly
different sets of indications at locations that do not align with sach indirect
inspection and if the differences cannot ba axplained by the inharent
capabilities of the fools or specific and localized pipeline features or
conditions, addifional indirect inspections or preliminary direct examinations
shall be conducted. The Project Engineer shalt do one or more of the
following untit the discrepancy is explained:

4.7.2.1 Direct Examinations: Preliminary direct examinations may be used
to resolve discrepancy in the alignment of indicstions.

4,7.2.2 Additional Indirect Inspections: Additional indirect inspections may
be used 1o resolve discrepancies in the alignment of Indications.

4.7.2.3 ECDA Feasibility Evaluation: The Project Enginesr may resvaluate
the feasibility of the ECDA and choose to use another integrity
assassmant iechnology

4.7.2.4 Classified Indications Severs: Any Indications where thers s a
discrapancy In alignment that has nol been resolved shall be
classifiad as severe.

4.7.3 Documentation: The vendor shall complste the INDICATION CLASSIFICATION
AND DIRECT EXaMiNATION FORM, Form G, The PE shall document any
discrepancy and ifs resolutlon. The PM, the PE, the DA Program Manager,
and the Manager of Systemn Intagrity shall sign Form G, INDICATION
CLASSIFICATION AMD DIRECT EXAMINATION FORM.

4.7.3.1 Prellminary Divect Examinailon: Direct examination of a sample of
the non-aligning indications may be used to resolve the discrapancy.

4.7.3.2 Additiona! Indirect Inspections: Additional indirect inspections may
be used to resolve the discrepancy.

4.7.3.3 Re-classificalion: The non-aligning indications are reclassified as
severe.

4.7.3.4 Reassessment of ECDA Feasibliity: Review of the data, from the
sbove actions and determing If the ECDA is slill feasible for this region(s).
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5.0 DIRECT EXAMINATION
51 Ovarview

511 Objective: The Direct Examination step is o calibrate and validsis lhe
severity and initisl prioritization of indicsiions.

5.1.2 Activities: Tho Direct Examination Step includes the following activities:
5.1.2.1 Prioritization of indications found during the indiract inspactions
51.2.2 Scheduling the excavalions

£.1.2.3 Excavaling the indications and collacting data at aress where
corrosion activity is most likely

5.1.2.4 Measurement of coating damage and corrosion defects
5.1.2.5 Evaluation of remaining strength of the GIS pipe segmant
§5.1.2.6 Root cause analysls
£.1.2.7 Re-prioritization of indications

5.2 Mumber of Excavalions

8.2.1  The number of excavations is governad by the number and priority of the
indications, as well as if it is the first iime ECDAIs applied to the N-seg.
Tablg 5.2.1 pravides a summary of the number of excavations required.

5.2.2 tmmediate: All immediste indications shall be planned to be excavated for
diract examination.

§.2.2.1 Reprioritization: If immadiste indications are reprioritized o & lowar
Priority as describad in 5.8 the excavation criteria shel be followed for
that priority, Mote that a portion of each immediate indication must be
excavaied end directly examined prior o reprioritizing the rest of the
immediate indication footage o be schaduled.

5.23 Scheduled: Forall ECDA regions that contain scheduled indications but did
not contaln immaediate indications, a minimum of one Scheduled indication
shall be excavated. When ECDA is applied for the first time an additional
Scheduled indication shall be excavated, (Ref, NACE 0802-2002 5.10.2.2.1)

5231 fan ECDA reglon contains schedulad indicstions and i contained
one or mora immediate indications, at least one schedulsd indlcation
must be subjected to direct examination in the ECDA region at the
location considerad most sevare by the PE. When ECDA is applied
for the first time, a minimum of lwo additional direct examinalions
shall be performed. (Ref. NACE 0502-2002 5.10.2.2.2)

20% Walt Loss Crllerla: I the resulls of an excevalion at a schedulad
indication show corrosion that is deeper than 20% of the original wall
thickness and thal is desper or more savere than at an immediate indication,
af least one more direct examination is raquired. When ECDA is applied for
the first time at least two additional direct examinations shall be performed.
{Ref. NACE 0502-2002 5.10.2.2.3)

5.2.3.2 Reprioritization: If Schedulad indications are reprioritized as
described in Paragraph 5.11 then they shall follow the excavation
criteria for that priority. If one or more Scheduled indications are
reprioritized to Immediate then there shall be at least one more
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axcavation per ECDA Raglon of a Scheduled indication, in rank arder.
If this oocurs, tha PE shall reviaw the criterla and the root cause
analysis to determine and documant future decisions.

524 Monitored: Moniored indications ara not required to be axcavatad, and can
be either manitored, or reprioritized, as dascribed in Paragraph §.11.

8.2.4.1 Han ECDA Region cantains monitored indications but the ECDA
region di¢ not contain any immediate or scheduled indication, one
excavation is raguired in the ECDA region at tha most severs
indication. When ECDA is applied for tha first time, & minimum of two
dirgct examinations shall ba performead,

5.2.4.2 If multiple ECDA Regions contain monitored indications but did not
contain any Immediate or Scheduled indicatinns, than at least one
Monitored indication shall be excavated in tha ECDA region identified
as most likely for externsd corrosion in the Pra-assessment Step.
When ECDA is appled for the first time, a minimum of 2 direct
sxaminations shall be performad.

5.2.5 ECDA Effectiveness Digs: Ons additional excavation is required to assess
the ECDA evaluation procass. The location shall be at the next most severe
scheduled indication or if there are no remaining scneduled indications it will
be ot the most severe monitorad location. These excavations are applied per
segment surveyed.

5.2.5.1 Initlal ECDA Projects: Two additions! excavations shall ba
conducted the first ime an ECDA survey is performed. One
excavation shall be at a Scheduted indication and the other whara no
indications were detected.

5.2.5.2 Evaluation: Tha axcavation site shall be assassed per the
requirernents in 5.4 through 5.8, The sffecliveness of the ECDA shall
be repeaied or an altarnate integrily sssessment is usad if any of the
conditions exist as specifiad listad below:

e Scheduled is avaluated as an Immeadiale
« Monitored is evaluatad as a Scheduled

528 Selected Indications: Indications of selected pipe to be excavated shall ba
shown on Form G, INDICATION CLASSIFICATION AND DIRECT EXAMINATION FORM,
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able 5.2.1 Excavation Summary Table

777777777777 - Addittonal Exeavations
Privrity of Required Frigger of Additional See, 4.2.4 10 4.2.5 .
Indications Found Excavatlons Excavations ' Commeits
Sect, 3,10 Sect, 4.2 Sec. 4.2.4104.2.5 Per Region Ber MeSeg
Effectivensss Bigs
I 3 M 1] 3 1) I 5 L
Initial Mermal
X Al 2 i
‘Two cxcavations are
X X All i First firne HCDA 1-2 2 1 required for First fime
ECDA
Two excavations are
X X X Al H First time ECDIA 1-2 i 1 required for First thne
BOA
Two excavations are
¥ | First time ECDA -2 2 i required for First thme
B
Two excavations arg
X X 1 Firgt time FCDA I 2 i required for First fime
ECDA
A 1 First time ECDA 1 2 1
Mo I Execavation based et ! Excavation
. . o Hirst time FOTA based on Pre- 2 i
Indigations on Pre-assessment
assessment
53 EXAMPLES

Problem 1 - Given an N-Seg with 3 regions with the following number of indications
detarmine the minimum number of direct examinations required for the first time
ECDA is performed on the N-Seg.

Region 1 has 3 immediates, 9 schadulsds and meny moniters and “no indication.”
Reglon 2 has nething with a priority higher than monitored indications - no immediates
or scheduleds,

Fedion 3 hes 3 scheduleds and the remaining indications are st least monitors.

Answer — Minimum number of D.E s required for the N-Seg = 11.

Solution: Reglon 1 requirss 5 D.E's - 3 immediates, 1 scheduled (required), 1
scheduted for 1% time ECDA,

Region 2 requires 2 D.E.’s ~ 1 monitor is required by the RP in the ragion identified as
most likely for external corrosion in the Pre-assessment Step. An additional monitor is
reguired because it’s the first time that ECDA i being applied to the N-Ssg,

Region 3 requires 2 D.E.’s — 1 scheduled is required by the RP and a second one is
also required because iU's the first time that ECDA s being applied to the N-Seg.

The summsation of the above breakout for each reglon above = & a8 the minlmum
number of D.E.s required hut there are 2 effectiveness digs required per NACE
RPO502-2002 -6.4.2 and 6.4.2.1. 1 D.E. required at a schedulad Indication and 1
required at any area of no indication. Had this not been the first time that ECDA was
applied to the N-Seg then only 1 effectiveness D.E, selecled randomly along the N-
Seg would have been required.
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Problem 2 — Given the same Information 2% in problem 1 abave far region 1, it's
detarmined that during the axcavation phase there was less than 20% corrosian found
on any af the immediates In ragion 1. However, while excavating the schedulads
required for that ragion it was discovered that aneg of them had no corrosion but the
second ang had 25% wall loss. It passed RSTRENG and it was determined that the
re-assassment life is 10 years. Are mare excavalions required?

Answer — Yes, al least 2 more excavations ara ragquired.

Solution: Becsusa thara was greaiar han 20% wall loss found at the scheduled
indication, 1 D.E. is raquired by the RP and a secand ang Is reguirad becsuse it's the
first lime that ECDA is applied to the N-Seg. Keep in mind that axcavetions of the
scheduled indications in regian 1 may need fo cantinue o be D.Ed until there s no
corrosion found that is graater than 20% wall lass found at an indicstion.

Problem 3 - Givan the same informetion 2s in problam 1 above for region 1, there
was less than 30% wall loss found while sempling thae immediates. The remaining
pipe wall passed RETRENG and it was determined thal the re-assassment life for that
point is 10 years. While sampling the scheduled indications it was detarmined that
less than 20% wall loss was found an the pipeline. Are more exgavalions required?

Answer — No, additlonal excavations are not requirad.

Solution: Because the wall loss dus fo corrasion that was found on the scheduled
D.E. was ass than thal found on the immediate D.E. no additionsl scheduleds need io
be excevated.

Problem 4 — Givan tha same infarmation as in prablam 1 ebave for region 3, while
excavating the schedutads requirad for that ragion one of tham had no corrosion but
the second ona had 25% wall loss. RSTRENG was parformed and i passed. 1t was
also determined that the raassassment life is st least 10 years. Are mare excavations
radiired?

Answar - Mo, addilions! exccavations are not required.

Probiem 5 — Delerming tha rumber of minimum requirad excavations for the N-Seg in
Prablarm 1 abave, howsver assume that it is not the first ime that ECDA has been
parformed on the N-Sag.

Answear - A minimum of 7 D.E.'s would be required for the N-Seq.
Solufion;

Region 1 — 3 immediatas, 1 scheduled.

Fegion 2 - 1 scheduled

Regton 3 — 1 manitorad

Effactivenass D.E.’s — 1 required far the N-Saqg,

Prablam & — Givan an N-Seg wilth 3 regions and it's the first time the sagment has
baan ECDAY, iF's determined thet there ara no scheduled or immediste indications.
How many excavstions are required for this N-Seg?
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Answer — 4 D.E."s are required for this N-Seg.

Solution: Cne excavation will be required in the region ideniified as maost likely for
external corrosion pre-assessment step. Because it's the first Hims that ECDA has
been applied o this segment, an edditional excavation is also reqguired. There is one
effectiveness excavation required and because it's the first ime ECDA has been
performed an additional effectivenass excavation is required (1 manitor, 1 NI).

MNote: Effectivencss oxcavations are per N-Seg and not per region

5.4 Criteria for scheduling sxcavations of indications for each urgency level (Ref
49CFR192.925 (2)(iv)

54.1 Objective: Cnca the priorities have baen astablished for the indications the
project engineer must select the sites for diract examination and dstermine
the order for excavation for each N-Seg,

5.4.2 Process: The process includes combining soils analysis with the infiial
nrigritization of indications into 2 relative risk ranking equeation (Ref. RMP-02),
The risk ranking in descending order will establish the order of excavations
frorm first 1o last, rrespective of its priarity. Figure 5.5 shows the overall
pracass of priorilizing indications.

5.4.3 Initia! Prioritization: The indications shall be inftlally prioritized per table
£.5.2 and a list of proposed direct examination locations shall be provided by
the project engineer.

5.4.4 Soil Sampling and Analysis: Once the inltial priotitization and direct
examination sites have beon established, soll sampling and analysis of the
lacatlons should be performed. The intent of the soil sampling and analysis is
o determine relative corrosivily af the sall, potential for soil stresses and the
potential for the existence of depolarizers such as Microbiolagically Influenced
Corrosfon (MIG), hydrocarbons (i.e., diasel, MTBE, gasoline, etc.) and other
threals such a8 shellow pipes with noted foreign ling crossings, ete. The sall
“chemistries” o be analyzed far are as follows (Ses Appendix C for soll
sampling protocol — pre-D.E.s)

Fh

Resistivity (es found and saluraied)
Chloridos

Sulfatas

Sulfides

Redaox

T.0.C

Water content (%)

Sieve Analysis

Unifarm Soil Classification

Cmece the risk calculations are completed then the order of the proposad excavations will be
determined. It should be noted that the risk caloulations will not reprioritize the initial priority
datermined by lhe PE using teble 5.5.2. Rather, this process will establish the order of excavalion
for each urgency level,

material redacted GTR0006430



EMP-09 Rev. 4 Fiual Page 36 0f 99

Example

The PE has delermined that N-Seg #1 has 3 regions with the priovity of Indicetions sslsblished as
follows:

Region 1~ 3 immediates - {1, 2 & 3) & 2 scheduleds {4 & &)
Region 2 — 2 scheduleds - A& B
Region 3 — 2 manitors - A1 & AZ

Effectivenass D.E's - To be excavatad in Reglon 1 — E1 {no indication) E2 {schedule) (Nole: Soll
sampling is nolt performed for effactiveness digs prior to 0.E’s. It will ba perfarmed in conjunclion
with the bell hole examinations.)

Tha PE provided the above infarmation to the PM who then schaduled the soll sampling and
analysls. Once the soils analysis was completed end reported to the PM, thae risk calculstions
wats campleted by the PM for tha 11 excavations proposed above and the ardar of excavations
were detarmined to be as follows:

2-1-3-A-4-5-B-A1-A2-E1-EZ

8.5 Frioritization of Indications:

551 Objectve: Prioritizetion is the process of estimating the need for direct
examination of each Indication based on the likelibiood of current corroslon
activity plus the extent and severily of prior corrosion. (Ref. NACE RP0502-
2002 5.2.1.1}) Figure 5.5 shows the prioritizetion process from ths Indirsct
Inspection step to the Post Assessment step.
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552 Initlal Priorities: All indications shall be initially prioritized into the following
categories:

5,521 Immediate: This priorily should include Indications that are fikely to
have on-going corrosion aclivity snd that, when coupled with past
corrosion could pose a threat {o the pipeline segments. Indications
that fall in this priority are:

5.5.21.1 Isolated indications: indications that were prioritized as
savers by two IIT inspoctions as shown in Table 5.5.2.

55212 Muliiple Severe Indications: Multiple severe Indicallons
that are In close proximity. Example: Four or more
ndications within a 200mv or more depressed zone,

5.5.2.1.3 Discrepancies Between lIT: For inilial ECDA
applications, indications that seem o have discrapancies
between different T technigues.

8,5.21.4 Prior Corrosion Zones: Other severe or moderate
indications that are known 1o have significant corrosion
besed on historicat dala.

552.1.8 Difficult to Characterize Indications: Indications for
which the likelihood of ongoing corrosion cannot be
determined. For example, indications that are a result of
interference with CP current,

5.5.2.2 Scheduled: This priority should include indications that may have
on-going corrosion activity but when coupled with prior corrosion
history doss nol pose an immediate thraat to the pipaline under
normat operating conditions. See Table 5.5.2.

5.8.2.3 Monitored: These indications are minor and have the lowest
likelihood of being active. Sce Table 5.8.2,

TABLE 5.5.2 PRIORITIZATION OF INDICATIONS

X CiS

Severe Moderate Keaor KR

Savers ¥ 8 5 i
% Maderats i 5 3 NRI
Minor 1 8 M MR

Severe I 8 5 M
53 Haderale I 8 W NRI
a ninor 1 5 M MR
R 1 5 M MRI

553 Indirect Inspection Analysis

5.5.3.1 The PE shall compare the resulis of the indirect inspections with the
pre-zssessment resulls for each ECDA ragion lo ses if they
rationalize esch other. If the assessment results are not consistent
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with opersting history, the PM must reassess the feasibility of the
ECDA.

554 Indirect Inspection Report

£54.1 The PE shall camplete Form G, INDICATION CLASSIFICATION AND
DIReCT ExaMivaTiON FORM, documanting the analysis of the incorrect
inspection data.

5.6 Scheduling Excavations: Schaduling af tha axcavatians is ta assure that thay ara
performed within the prescribed fimeframe and conducted in the mast efficiant
manner.

5681 Schedule: The first excavation per N-Seg shauld be campleted within 180
days of receiving the indirect inspection report,

5.6.2 Reprioritization Analysis: Sufficient fime should be allowed between
axcavations sa that the data caollected from the Direct Examination is
analyzed and that a Repriaritization Analysis can be conducted before further
axcavations.

5.8.3 Exceptions: Excavations that do not mest the schedule requirements
described in paragragh 5.4 shall be documented in accordancs with tha
axcaption policy described In Section 7.9 of this procedura.

5.7 Pips Excavation and Data Collection

8.7.1 Procedure; The pipe shall be excavated in accordance with PG&E Ulility
Operations Guideline G14413 “Procedure for Excavaling Pipeline and
Services.”

5.7.1.1 Location and Size of Excavation: The location and size of the
axcavation sita shall be identifiad and racardad on Form H, DIRECT
Examination DaTA SHEET. The cantar and each end of sach
axcavation shall be located and recordad with a GPS instrumant.
The langth of the excavation shall ba physically measurad and
recardad an Form H. Thea GFS caardinates shall be stared in an
elactronic file and copied an the contractar’s project CD.

§5.7.1.2 Expansion of Excavation: The PM may have the excavation
axpandad in langth if it appears that the sevority of corroslon
increasas bayond the axcavation site. The axpansion shall be
performad sautiously and documented on Form H.

572 Quslifisd Parsonnal: Pipe shall be inspected by a person that is qualified by
PGEE Oparator Gualification Program for the parformance of the task
“Corrosion Control 03-05." The person shall complete and sign the DIRECT
EXAMINATION DATA SHEET (FORM-H).

8.7.2 Data Collection: Callacting data on the condition of the coating and the pipe
at the excavation site is a key step of tha ECDA process. The collection of
data shall follow reviewed and approved procedures as describad in
paragraph 4.3.1. The data that is to be collected is idantified in Table 5.7.3
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TABLE 5.7.3 DIRECT ExaMINATION DiaTa COLLECTION REQUIREMENTS

Dl
Eisment

11

DATA Type

Native Soll Type

Required

Bascription

Check the appropriste box fo determing he lypa of soil he plpe is bedded In. The
rafgrence location shelt be the middie of the bell hale langih at the sprngline tocation,
Alge, in the comments section record the iype of soil the pipe is bedded in using the USC
chassificalion syster, Clayey Loam, cleyey sandy loem, eic.

1.2

Existing Coaling Type

Report the oxdsting coating type, ils approximeie thicknass, and the number of layers, For
raference use the middle of the excavation longth et the springline ol the pipe.

1.3

Hodiday Tesling

This test allows for slecincal ldentification of looation and size of oosling holidays, end s
particulary valusbie In Identifying ereas 16 oay speclal atlention to during coating removal.
The holidays should be mapped elacticolly uniess the coaling is sufficlently dagraded to
whera it is obvious whers the holldays are. These areas could provide significent
evidonce and help I datermining the roof cause of any corroslon that Is found, In addiion
thase sreas couid be ofiical in determining i the corrasion is active of inastive,

1.4

Measurement of pipe o sof
potential

These measurernants shall be performed in accordance with NACE Standard TMO487,
The referance sleclroda shell be placed in the bank of the axcavation within 1-2 inchas of
the costing, These polentizis may help identify dynamic stray currenis, as weli as help in
delermining the roof couse of any torrosion present factive vs. Inaciive).

1.5

ol Resiathvily

Soll rasislivily measuraments: (1) 4-pln method: The pin alignment shall be laken
transverse io the pipe. Tha nearost probe shall be 2t {east 10 feet from e plpe, Pin
spacing shall appredimate the pipe centering depth. This s Infended 1o Be s
meastrement of aative {original) soil conditions. {2} Soll Boxt The soll desired nare s
that in which the pipe is bedded at fhe springfine iocalion in the middle of the excovatlion
lenglh, Mols whether the soil is native or sand.

1.6

Soll Sample

The soif immedisisly adlacent o the pips surface shail be collected with & cloan spatela or
rowiad and placed in o 140 oz, plasilc Jar with 2 plastic lid. Tha soil desired hers is that in
which the pipa is bedded at the sprngline localion in the middis of the axcavation lenglh,
I some coses spaclal semples must ba obtained in-situ using 2 “spoon” thal will keep the
sample confined. The datz will ba used for determining the sofl corrosivity using a risk
based welght-function model, and should be used for priedtizing excavations within the
same prionty. The sample jar should bo packed full fo displacs as much alr a3 possible.
Tighily close the jar, seal with plastic tape and using a permanent matkar of labesi to record
the sample location on both jor and id,

1.7

Groundwater Samples

If required by the PE taks groundwater samples [Fwaler is present in the excavelion,
Waler should slways bs collectad from the open ditch when possibis. Completaly fill the
plastc jer and seel and identify focation as described above. For special sltustions i will
te used for determining the bulk groundwaler chemical properties.

1.8

Coallng Conditlon

Dooument fhe general coating condifen, Three conditons could edst (1} Cogling 18 in
good condition and completely adhered o pipe; (2) Coallng parliatly dishonded andior
degraded, (3} The cosling is significantly dishonded or missing, Le., moest of it comas off
with the aoil,

1.9

Map Of Costing Degradallon

Mote In the map the location of all costing holldays, calcorsous deposlis, elc. The zew
reference shall be the farthest upstreem location that is Inspected.

Fhetodorumentation

Document the coaling condilion with 2 dighal cameara. Photes shell have muler or olher
devics o defermine magnifcation of pholographs showing detalls of e pipe and coating
condiien The minlmum requirements shall be o document the fallowing:

= The typs of cover

® Macros showing the cross-seclion of he excavalion {depth of pavement, soll
shata, 5ic) Cross section showing the stiala undar the pipe sspedally I rooks
8% presenl
tecios of ereas whera the jeep test shows holidays
As-found condition of the coating sfter excavation Is complote
General condiiion of costing
Showing the oversll presance or absence of calcaresus deposis afierthe
sosting has been completely removed but arier lo sandblasiing.
Prasence of absence of rocks embedded in the cosling (prefersbly 21 the 6:00
position)
Piffing bafore and after sandblasting
Any unusual charactenstics of the plos or excavation
Alter racoating
Cocumenting e as-loft condition of the site

Macro as well 68 perspective views shall be recorded. The pheto log an pags Sof 10 of
the H-form shall be filled cut with any necessary descriplions of ihe photographed areas.

@ e & &

& & @ @
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Data
Elgmeant

DATA Type

Raguired

Desoription

Coating Sample

Two semples of the coating shall be obizined, One will be zanl 1o a lak for asbeslos
tasting. The other sampls will ba stored for physical axamination andd aid in determining
root causa. This sempls may also be used (o detarmine the electrical and physical
propartias of the coaling as well as for performing microbial tests. This sampla shall be
obialned from an area whare the worst plpe damage was faurd, if possible, This sample
shall be given to the PE

Unday coating liguid pH analysis

if sy Sould is detected undamaeath the coating the oH shell be datermined with pH litmus
paper. This test infers the relafive level of CP reaching the pipe surfaco,

Corrasion Produst Remaoval

Carelully iomove any carrasion deposit for analysis. The presance or absence of
corrasive spectes In the corrosion products can gulde the oot cause analysis. Analysls
may include, bulis not imited to, MIC lesting, chemicsl tasting, and in some casas XRD
fogting.

i1

Pipa Tempsrature & Pipe
Diameler

Obtain soll pH resding at the upsheam and downsiream ands of the bell hals using the Sb
electrode. This mustbe done in the soi the ploz is bedded In, Helps dotermina the
corrosivity of the sail

sMeasure the bare pipe surface temperature. This faolors Into the tendency for coaling to
dishond and SCC susceplbliity. Measure the ciroumference of the plos using & pt lape of
oihar suitable device and compute the actual ouiside diamster of the plpe.

2.2

Weld Seam Identification

The typa of wald seam shall bo Identified and recorded. 1t wdll b usad to compare wilh
GSAVE, and the presence of britlle seam walds could also be detarmined. i the seam
type cannat be determinad, check ihat box. | some cases |bwill be necsssary 10 parform
a macresich o lecete and characterize the weld type and condifion. The macro will only
ba done whan spacifically called for by the PE,

23

Glrth Watd Coordinatas

Rior iL!

This is requirad for I inspoctions. 1L keys on the nearast girth weld 1o determine the
Eealion of the bell hole and 1o compare o L] girth weld daig,

1.4

Other Damage

Othar damaga 1o the plpe surface that can be visually detecied shall be recorded, and
Immeadizialy reported to PGEE. Examples of such demage would includs gouges,
cracking, denis and out of roundness

2.4

UT Wall Thickness Measuremants

Ultrasonic well thickness shall be taken & every guadrand 6n he pipe 1o establish
crginalinomingt wall thickness. In cases whene an ICDA preassessment has boeen
parformed, @ UT grid shail also be obtainec 81 the 6:00 location for a length of 1-foet
clreumfarantizl by 1-foot axial. Grid size sha!l be 171" The wminimum thickness
measured In each grid box shall be recorded, This ICDA grid shall be recorded on page &
of 10 on ths H-form.

2.6

Wat Fluorescent Magnatic Particle
inspaction

For determining the presence or absanca of 300 this test shell be performed. Only the
AC voks mathed shell be used. Surface prepaiation shall be light sandblasting. On
occasion the PE may fequire walnul shiel! blasting, Dry powder mathods are not
accepiabla, Dirsct slectde current methaods ars not acceptable. Al indications shall b
photodocumeantad under both black and white light and the ghotoes indudad (n the repert.
The FGEE PM shall be sotified immediataly of any Indications found.

2.7

Photograshic Documentation of
Carrodad frea

The corrodad surface shall be pholographed, preforably with a dightal camera to docement
ihe morphelogy and extent of the corrosion. The photo log on page B of 10 of the H-forn
shalt be #lad out with any necassary descriptions of the photographed arses.

2.8

Ovandew Map Of Corrcded Area.

An overview map of he corroded ares shall be skelched oul onlo the form, Encugh delall
shall be included fo sufficiently decument where and how large the corrodad araas are.
The zare raference point shall be the farthest upstream lozation thal is inspected.

Page 3
o 10

Excavation Drowing

The pipeling inclinalion angle and the dapth profile shall be measured and recorded at
each end snd in the middle of the bell hole. The inclination angle shall be recorded in tha
hoxes above the grid, and the depth profile shall be meesured and documented in the grid.

Pages 4
of 410
and
5010
of the
H-Farm

P Depth Measurement Gnd
Sheetls

Corrasion damage shall be measured with sufficient datall to enable acourate RETRENG
analyses of the carrosion area, Aogrid of wall loss measuraments shall be taken over the
enliie corroded areas. The grid shall be ondentad so nat columns are cirsemferentialy
crignted on the pipe and the rows lie paralial 10 the longitudinal axis of the plpe, The grid
size should be sufficlently fing 1o decumanl the vanation of wall thicknass butin no case
shall be greatar then a ones-incly mesh., The orids shall ba documented an pages 4 of 10
and & of 10 on the H-Fom

Recerd U type of media used ~ sand, grit, ar copper slag are all acceplable. Uss of shot

34 Sandblast Medla R 15 prohibited. Alse record the final anchar profite rmeasuramant using the TesTex Press-G-
Filrn tape mathod,
1.2 Re-conting Tvoe R

Racord the coaling type used to recoat the pipe,
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Data

Etement DATA Type Raquirad " Description

Document the relative humidity, temp, dew polal, ote., i the tme of cosling, For epoy
) Envirenmental Conditions B systemns, the pipe must be over 50 degrees F, af least 5 degress F abave the dew point
and the relafive humidity must be less fhan B0%.

Forapoxy syslems measure and record the Anal hardness befors the pipe has been

KN Fepair Coating Hardness R releasad for burial,

Measura the coaling ihickness at the locations given. Each clock posilion listed shall be
the avarage of 3 readings within a 4 cm circle. The repair coating shall be holiday tested
35 Coating Thicknass = ared all holidays must be repeired and relested. [t s praferabls to repair holidays using the
sarme coaling system, although alternative repalr sysiems can be scoaplable. The PG&E
Frojest Enginesr rmust approve all allemnative rapair sysiems,

Blocument the type of tes! sialion lefl bebind,  For coupons, the commissioning should
begin ne soonsr than 3 months after Instaliation. The les! slaflon should be nsialled al the

3.8 Coupon Test Station Instafiation R extreme end of the bell hole adjacant 1o or In the “oid” coaling thal is MOY baing
recanditioned.

3.7 RBackfill Mataral R Mote what matens! was used for backfill and whather or not pipe protection was uscd.
Parform 2 least 1 PIS on reading over the pipsline affer backiilling bul BEFORE paving or

3.8 F3 Readings R any concrete work 15 done. In some cases parform a local "on” survey and record the

esults,

A sketch of the site arrangement shall be made, showing the Inspected ama as well as
measured distances from physical features such as reads, bulldings, distance from

s SHe Sketch R upstream girth weld {f available), elo. The purposs would be to be able o determine the
location using physical markers in the Baid fwithout using GPS) should the ares be paved
over, and {o confirm the locations of those stnchures In GEAVE,
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5.8 Remaining Strength Evaluation

§5.8.1 Objective: The abjactives of the remaining strength calculations are
threefold:

s Predicted Burst Prassure: To deiermine the predicted burst pressure at
the carraded area and assure it meaets the Area Class Location Design
Regquiremeanis.

o Reprioritization: Provide input into the reprioritization process to
svaluate if the remaining indications are in ihe epprapriate Priority,

e Reasssssment: Provide input in determining the re-inspection interval in
the Post Assessment Step of this procadure.

582 Predicted Burst Pressure Procedure: The following procedure shall be
used ta caleulate the fallure pressure for each corroded area with a4 wall loss
greatar than 20%. Other analytical techniques, such as linsar elastic fracture
rmechanics, may bea used as deemed appropriate with approval by the
Manager of System Integrity or his designats,

Documentation: Form |, "REMAINING STRENGTH EVALUATION,” or similar
dacumentation shall be complatad with the pertinent background data
including pipe geamelry, pipe material propertias, and corresion mapping data
{Form H, page 4 of 10 and page 5 of 10). The RSTRENG analysis results
shall alsu be documented an this form. The interactlon rules for carrasion
defecis should be 1 inch axlally or &1 circumferentially. Other technically
supparted methads may alsa be used.

Predicted Burst Pressure (Pf): The predictad pressure shall ba calculated
for aach correded ares with a wall loss greater than 20% using the RSTRENG
or aquivalent {L.e., ASME B31G) calculation methodalogy.

Anglyst: An individual qualified to use RETRENG or an equivalant
caleulation methodolagy shall make these calculations. The
quslificetion records shall be maintgined in the Integrily Management
Program file.

Determination of Safety Fastor: The safety factor of the evaluated area
shall be datermined that it meets the minimum safety factor required by the
class lacation,

Calculation: The safely factor shall be delermined by:
’ i
‘SFZ'ON‘ =
MAOP
SF .o = Safety foctor of corvoded area

MACE = Maximum allowable operating pressure
Pf= Predicted Burst Pressure

Comgparison te Class Dasign Reguirements: The safely factor
shall be camparad with the safaty factor for tha class location of the
avaluated area (sFu ). Table 5.8.2 provides the corresponding safety
factar for each class locatian,
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TapLe 5.8.2 DESIGN REQUIREMENTS By AREA CLASS LOCATION

! arz 1.39
2 0.6 e
3 0.5 2.00

: 04 2.50

583 Response: [f SF,, s less than SFpr specified in Table 5.8.2 for the given
class location it will raquire a repalir. If the anomaly meets the requiramants
far an immediste rapsir as stated below than tha prassurs In the pipaling shall
be reduced and the pipseiing shall be repairad,

584 Immediate Repair Condition: To maintsin safaely, tha oparating prassure of
the pipeiing shall be temporarily reduced or shut down if any of the following
conditions are met;

A caicutetion of the remaining strangth of the pipe shows an SF,,, lass than or
equal o 1.1 times the Maxmum Alowable Operating Pressure ot the location
of the anomaly

A dent thal hag any indicalion of metal loss, cracking or a slress riser

An indication or enomaly that in the judament of the quatified person
evaluating the assossmeant rasults requires immaeadiale action (Ref. for abave
49 CFR 182,933 (d) - {-iii))

5.8.5 Defermining Reduction in Pressura: If it is determinad that the pressure
shali be reduced, than tamporary reduction in pressure shall be reducad using
ASME/ANSI B31G or "RETRENG” or reduce operating pressure fo e lavel not
excesding 80% of tha level &t the time the condition was discoverad {Raf.
49CFR 192,933 (@),

58.6 Remediation: The PM shall work with the Pipeline Enginear to have the
damage per UO4134 remedistod in order ta restore the pipe to the MAOP
with tho appropriata sefety fector specifiad in Table 5.8.2 or raduca MAOPF o
establish the safety factor,

5.8.7 MNotificaiion: If any of the above conditions are met the following peapla shall
ba cantacted:

« Responsibla Pipaline Engineer

= Manager of System Intagrity

s  Manager of Pipalina Engineering
s Director of GEMETS

The PM shall than cammunicate and documant 2l reguired
operationel/pressure changes to Ges Systam Operations (GS0) and the dals
that this datarmination Is made shall ba documented on Farm |
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5.8 Roof Cause Anslysis

591 Procedurg: The PM shall assura thal a rool causs analysis is performed for
each area of corrosion greater than 20% wall loss found during any of the
direct examination,

£58.2 Objective: The analysis is lo determine the likaly causes for the corrosion
and determing the fallowing:

» Is the ECDA process suitable for finding degradation caused by the
tdentifisd mechanism?

¢ The likelihood that it will ocour elsewhere in the ECDA region.
¢« Dalerming if the corrosion is active or inactive,

¢ ldentify mitigative measures to eliminate futire continued corrasion of the
same type.

5.9.3 Analysis Content: The analysis should discuss the following aspects:

5.9.3.1 Coating Fallure: The extant and reason for the costing failure.
Digcussion if the failure is localized or widespread,

5.9.3.2 Cathodic Protection Ineffectiveness: Why the CP was ineffective
in this area. Include discussion of history of CP in the area. The
expected presence and reasons for shielding of CP current or the
presence of stray currents,

5.9.3.2 Corrosion Mechanism: [dentify the main drivers for carrasion in the
area including soll chemistry and physical properties, such as
chiorides, sulfates, sulfidas, total organic carbon {TOC), pH, moisture,
corrosive micrabes, rock shiglding, efe. Is the corrosion active or
inactive?

5.9.3.4 Degradation in other areas: Digcuss the likelihood and location
charactaristics of where similar corrosion may be occurring.

5.82.4.5 Misigative Measures: Identify potential mitigative measures o arrest
corrasion at the particular location and at @l other similar locations on
the pipe.

5.9.3.6 ECDA Feasibility: Discuss the suitability of the ECDA process on
identifying similar areas of degradation.

584 Documentation: Tha root cause of the external corrosion for each
immaediate or Schaeduled indication excavaied shall be documented and
placed in the project fle and summarized on Form | "REMAINING STRENGTH
EVALUATION aND ROOT CAUSE ANALYSIS.” A root cause analysis can cover
muttiple indications provided that they are similar in all the characteristics
listed in paragraph 5.9.3,

595 ECDA Evaluation: If the root cause analysis identifias g degradation
mechanism that the ECDA process (s not well suited (o detect then it shall he
documented in the analysis and on Form L A suitable assessment mathod
shall then be usad i evaluate that the segmenis of pipe for that degradation
mechanism.

9.8 Corrective Action: If corrective aclion was iaken to address the root cause
during the assessment then it shall be documentad on Form 1L
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in Process Evaluation

5.10.1 Once the direct examinations root causs anslyses and remsining strength
evaluations are completed, an evaluation to crilically assess the original
criteria used to priaritize Indications and classify Indications shall be
performed.

5.10.2 [If corrosion activity is less severe than classified, the criteria may be adjusted
to radefine the severity of the indications. In addition, the prioritization criteria
may also be adjusted.

5.40.3 If corrosion activity Is worse than originally classifiad or prioritized, the
operator shall adjust the criterls used for the indications. In addition,
consideration should be given to performing addiions! indirect inspections to
gsin further indication resolution.

5.10.4 If the clessification or prioritization criteria is modifiad, at least one addilional
diract examination must ba performed in each region In the highest priority
areas to validate the new oritarion.

Reclassification and Reprioritization of indications

5111 Overview: Figure 4.8 shows the method of reprioritization of indications.
The additional data collacted from the direct examination and the resulling
analyses shall be used to evaluate the appropristenass of the initial assignad
priority of indications. This avalustion may result in indications being raised or
lowerad in priority as well as ba clessified as non-reportable indications.

The reprioriization process first Involves determining the actual condition of
the pipe, In terms of remaining strength and caloulated safety fastor, and then
assigning it a priority {immediate, schaduled, monitored) base on its aclual
condition, or remaining strength. This data is then used to reprioriiize the
remainder of the indirect inspaction Indications that have not besn axcavated.

5.11.2 Repriorifization Criteria: The following describes how actual plpe conditions
are prioritized and how this data is used o reprlonitize the remaining indirect
axamination indications. Table 5.11 summaerizes the requirements of
reprioritization. SFcosris the safety factor delermined in 5.5.2.3 SFox s for
tha class areas are given in Table 5.8.2.

841.21 Immediate: indications In this calegory have a SF,,,l8ss than 1.1,

511.21.1 Additional Reguirement: If any Immediate indications
irnan ECDA region are validated from direct
exarminations 1o meet the criteris in Teble 511 then all
remaining Immadiate indication footage of the specific
indlcation must be directly examined, smarl pigged, or
hydro testad.

§.11.2.2 Scheduled: Indications in this category have an SF.,, of greater
ihen SFpr and heve evidence of inactive or active corrosion grester
then 20% wall loss.

5.11.2.3 Monitored: Indicstions in this category have no sign of active or
inaclive corrosion greater than 20% wall loss.

5.11.2.4 Ho Indications {Ni}: Indications in this categary have no sign of
aotive or inactive corrosion and meet a code compliance criterla.
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T4BLE 5.11 REPRIORITIZATION CRITERIABY ARES CLASS

Araa Class EF o Raguirements for Priority Calegories
immadiate Schodule Montiored Mi

1 <1.39 =1.38 wioorrosion No corrosion Mo corrosion w/8s0
" = 200 wit = 20% wt “on” or 100mY

2 <167 =167 wicorrosion Mo corrosion Mo corrosion w/850
’ = 0% wit = J0% wi o™ or 1H00my

3 <200 =2 00 wicorrosion Mo corrosion No corrosion wisso
: » 2056 wit = 20% wi “on® or 100mv

4 25 =2 5 wicorrosion Mo corrosion Mo corroston w50
) = 20% wi = 0% wi “on® or 100my

5.11.3 Haprioritization Process: Complate Form J, REPRIORITIZATION, for all
indications that are direct examinad in the following two steps:

Prioritization Evalustion: Complste the upper portion of the form
with the appropriate information. Document what priorities nead to be
reprioritized.

Reprioritization tindications: From the prioritization evalustion data
regrioritize all indications as appropriste. Document the
reprioritization on the lowsr half of Form J.

5.11.4 Reprioritization Requirements: Thea following requirements or allowances
shall be sppliad to the reprioritization of indications.

Reprioritization is required if the abave methodologies shows that the
corroded area Is worse than its assignsd Priority.

When an indication’s priority is raised the Project Enginser shall re-evaluats
other indications that may have similar root ceuses in the ECDA region.

If remediation is performed on a portion of an Immsdiate indication, {a.g., 10
feet has been exposed and directly examined), then it may be movead 6 &
lower priority provided:

» No corrosion meeting the hmmediate criteria in 5.11 Is found
s Adeqguate CP has been restored

if remediation is performed on a Schedulad indication then it may be moved
o Monitored If no corrosion is found ard may be further reduced {0 an NRI
provided I can meet the cathodic protaection criteria.

6.0 PosT ASSESSMENT

8.1 Purpose:. The purpose of the Post Assessment step is to deferming the remaining
life and resssessment intervals for an ECDA Region snd the overall effectiveness of
the ECOA process,

&.2 Remaining Life Determinastion: This procedure calculates the remsaining lifeof a
corroded area based on the given length of time at an assumed corrasion rate that a
corroded area thins to the predicted burst pressure divided by SFpg.

w12
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6.21 Corroded Area Dimensions: The most savere (lowest remaining strength
and lowest safety factor) Scheduled Indication found in a given ECDA Region
and shall be used in determining ramaining life,

6.2.1.1 Foot Cause Exception: Ifthe rool cause anslysis determinad that
the corraded area is unique then the next smaller size carraded area
may ba used. lf this ocours, the PE must document this decision on
Farm K.

6.2.2 Corroslon Rate: Methods based on tha data daveloped may be used for
corrasion rate estimatas. (Ref. NACE RP (502-2002 D3.1)

8.2.2.1 When othar data are nat available, a pitting rate of 0.4 mm/y (18 mpy)
is recammended far determining re-inspection intervals. This rate
represants the upper 80% confidence level of maximum pitling rates
for long-term {up ta 17-year duration} underground corrasion tasts af
bara steel pipe caupans without CP in a varlaty of sails Including
nativa and non-native backfil, (Ref NACE RP0O502-2002 D3.2)

6.2.2.2 The carrosion rate in Paragraph 6.2.2.1 may ba reduced by 2
maximum aof 24% provided It can be demonstratad that the CP level
of @il pipalines or segments being evalusted have had at least 40 mV
of polarization (considering IR drap) for 2 significant fraction of the
tima sinca installation. (Ref NACE RPOB02-2002 03.3)

6.2.2.3 Exceptions: ASME B31.85 (2001) page 63, Table B1, shaws
average carrosion rales related ta sail resistivily which are provided i
Table 6.2.1. Other corrosion rates that ara sclentifically supparted
may alse be used. The corrosion engineer ar ha Menager of Syslam
Integrity shail approve using these rates.

TABLE 6.2.1 CORROSION FATES VS, SOIL RESISTIVITY

Gorrosion Rate Holl Resistivity
(mpy} {ohm-cr}
3 =16,000+n0 active corroslon
g 1,008 — 15,000 andior aciive comoslon
12 1,000 {worst cage)

6.2.3 Predicted Burst Pressure: The Pfused in this mathadalagy shall be the
“Predicted Burst Pressure” calculatad in RETRENG.

6.2.4 Remaining Life Determination: The squation below shall he used o
calcutate the remaining life:

0.85

RL =222 L
e b

[Pf — MAOP] =
where:

RI = Remaining Life (years)

YP = Yigld Pressure

Pf=Burst Pressure by RETRENG (psi)

MAQP = Maximum Allowable Operaling Prassure (psi)
¢ = Thickness {in}

CR = Carrosion Rata (inchas/year)
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8.2.4.1 Galculation: All Priority Scheduled indications after the
raprioritization process shall have their remaining life determined.

§.2.4.2 Documentation: The remaining life shall be documented on Form K.
6.3 Heassessment Intervals

8.3.1 Remaining Life: The reassessment interval shall not exceed half of the
ram aining life calculated in 8.2.4.

£.3.2 Madmum Reassessment interval: When corrosion defects are found
during the direct examinations, ths maximum reassessment interval for each
ECDA ragion shall be taken as one half the calculated remalning life. {Ref
NACE RP0O502-2002 6.3.1). (Note: CDA s required in 7 yaars).

6.3.3 Other Governing Codes and Regulations: Other documants such as OPE
reguiations and ASME B31.8 may have furlher limitations on the
reassessment intervals.

6.3.4 Documentation: The reassessment interval for each Integrily Management
Araa shall be recorded on Form K and signed by the Project Engineer, Project
Manager and the DA Program Manager,

SAviriE REPRIORITIZATION, REMAINING LIFE AND REASSESSMENT INTERVAL
CALCULATIONS

Exarmnple 1) Delermine the actual priority and the remaining life according to
MNACE RP -~ 0B02.2002, Also detarmine the reassessment interval per NACE
and also according to ASME B-31.85. Apply to the following data sel

Site 1: The original T priority was “Schaduled.” This site iz in o clgss 3
location in region 2 {possibly shislding coating), and direct examination
showed that the maximum corroslon was 3% of the depth. The RSTRENG
failure pressure {(Py) 181830 psig. The pipe data is:

s Class location 3

« MAOP 400 psig

+ Wall thickness 0.312
e 24-inch diameler

¢ Grade X-60

Solution:

The actual priority of the indication should he determined first. Accordingly,
determine the SFcorr (PYMAOP) and the SFy (code éessgn requirements}:
# SFoorr = 1830/400=4.55

e SFedr=2.0

From this use Table 5.11 to determine the actus! prioritization. This table
uses the actual burst pressure (Pf) with the leve! of oelarizalion to determine
the actual priority. The actual numbers used in the table are based on the
minirmum code design factors plus some additional margin ranging from 7% o
13% of the code design factor. Based on the location being a class 3
lecation, and that there was no corrosion greater than 20% of the wall
thickness, the actual priosity Is derated o “Monilored.” Note that all indicalions
that are directly examined must go through the reprioritization process. Once
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this has been done, then the entire region may be collactively reprioritized to
the highes! level represented (most conservative level) of the entire data set.

The next step Is to compute tha remaining life sccording the NACE formuls
below:

Ri = gﬁé[}rf —.MAOF} ....... ! where:
¥P CR
Ri = Remaining Life (yeears)
YP = Yield Prassure
Pf=Burst Pressure by RETRENG (psi)
8Fpr = Design Reguirement Safety Factor (Table 55.1)
MAOP = Maximum Alloweble Operaling Pressure {psi)

t = Thickness (inch)
CR = Corroslon Rate (inchesfyears) {from Table 6.2.1 or by dirsct
measurement using LFR coupons, etc}

The first Input should be to calculate the yield pressure;

Yield Prassure (YP) =

Where S s the meterial grade, t the thickness, and D is the diameler.

vp= 2(60,0003/bs(0.312)inch
({ncky(inch) (24 - tneh)

= 1560 psi

The corrosion rate is determined from the measurad soll resistivity (H-form?}
data using Table 6.2.1 or by direct corrosion rate measurement. For this
exsmpie the soil resistivity was measured fo be 8400 ohm-cm. Therefore the
equivelent corrosion rate is 6 mpy. Mow thet all the variablas for the
remaining life equation have been delermined, simply plug in the gppropriate
vales,

0.85
RI = Egpf — MAOP|

0.312

A Ag‘ (.85 [182(} QQQ} ,,,,,,,,, = 40),23 years
0.006

CR
Application of the NACE RP (502 -2002 half life roguirement makes the
resssessiment interval 20.11 years. Additionally, the ASME B31.8S Code
limits the reassassment interval to 10 vears maximum. Therefore the
reassessment interval for this site cannot excead 10 years.

Exampie 2) Determine the actual priority and the remaining life according To
NACE RP - 0502-2002. Also determine the reessessment interval per
NACE and then B-31.85, The dais set:

material redacted GTR0006445



RMP-09 Rev. 4 Fipal Pape 51 0f 99

Sita 2. The orlginal IIT priorty was “Scheduled.” This sltelsinaclass 3
location i ragion 1 {non shielding costing), and direst examination showed
that the maximum corrosion was17% of the depth. The RSTRENG failure
prassure (P} 182692 pslg. The pipe data Is:

« Class location 3

« MAGP 650 psig

+ Specified wall thickness 0.188°. Aclual wall thickness in eres adiacent o
corrosion damage 0.228",

= G-inch diamater {§.625" actual OD}

= Grade B {35 ksi SMYS)

« PIS= -998 mv

Caleulations needed to determine the actual priorily:

SF corr = P/MAOP = 2692/850 = 4,14
SFdr=2.0

Reprioritization is accomplished using the criteria in Table 5.11. Accordingly,
the sciual priority is determined o be "Monitored.”

Tha next step is to compuie the remaining life according the MACE formuls
balow:

RI = fo_ [Pf - AMA ()P]é where:

Rl = Remaining Lifo (years)

YP = Yield Pressure

Pf= Burst Pressure by RSTRENG (psi)

SFpr = Design Requirement Safety Factor (Table 5.5.1)
MACP = Maximum Allowable Opsarating Pressure {psi)

t = Thickness (Inch)
CR = Corrosion Rate (inches/vears) {from Table §.2.1 or by direct
measurameant using LPR coupons, etg)

The yield pressure calculation is:

251
Yield Pressure (YP) = g

Where S is the material grade, t the thickness, and D is the diameter.

. 2(35,000)1bs(0.228)inch  _ 2400 psi
(inehYinch)(6.625 — jnch)

The corrosion rate is 3 mpy based on g measured soil resistivity of 35,150
ohm-om. Therefore the remaining iife s
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0.228
= 54 TH VeSS

0.85 085 1
409 0.003

I3 R
rL =280 _goplt = U5 meon 650
Yp[f ‘ }C’R 7 E

The half life requirement makes the caiculated reassessment interval 27.38
vaars. The B-31.88 requiremants limit it to 10 vears. Therefore the
regssessment intorval may not exceed 10 years,

6.4 ECDA Performance Reporl: The PM shall camplete the ECDA Performance Report,
Form L. Thae report shall be filed In the ECDA project file as well as the integrity
Management Program file under “Performance Measures.”

6.5 Project Report: The PM shall prapare & project repatt and submit it for approvet to
the Managar of Systam Integrity.

6.51 Contents: The report shall contain a cover telter which summarizes any
mitigation raquirements and essodiated suggested timetables and the
following information in the suggested order:

e Form L: ECDA Performance Reports

« Form K Remaining Life Determination

o Form .l Reprioritization Reports

s  Form i Remaining Strength Evaluation and Root Cause Analysis
= Form H: Dels Excevation Sheets

+ Form G: Indication Classification end Direct Examination
¢ Form E: ECDA Ragion Reapart

e Form D: Indirect Inspection Tool Report

¢« Form C: Feasibility Analysis Repart

« Form B: Sufficiant Data Analysis

+  Form A Data Element Check Sheat

e Form M: Exceplions Reporls

6.5.2 Documentation: Aflet the Manager of System Integrily approves the report it
shall be distributed as appropriete and filed in the ECDA project file,

8.5.%2 Communication of recommended mitigation plan: Efforts shall be made
to communicate mitigation tasks that pertain to the pipeline being assessed.
For example a meeting should be hald to discuss what types of mitigation are
recommanded to improve pipsling Integrity such 2s pipeline replacement,
recoating, instelletion of additional monitoring points, upgrade of CP system,
atc. Tha following responstble parties should be included in this meeting:

Responsible Pipeline Engineer, T&R Supearvisar or District Superintendent,
Responsible Senior Gas Distribution Enginesr, Local Transmission
Superintendent, DA Project Enginser, DA Project Mansger, efc,

7.0 EXCEPTION PROCESS

7.1 Expoctations: #is expected that 8l requirements of this procedure be met in
conducting an ECDA. Howevar, whaen this Is not possible, then exceptions can be
made by obtaining approval, and documaenting the exceptions, as prescribed in this
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saction. Note: If it is the intent o take axcaption o a "shall” statad in sither the DOT
integrity Management Rule or the NACE RPOB02-2002 Recommended Praclice for
ECDA then a walver must be obtained from OPS,

Objective: The purposs of this section Is lo provide contrdl and documentation of
exceptions taken of this process. This control and docurmentation is to maintain tha
integrity of conducting an ECDA process, to conlinuously improve the process by
providing feadback, and to have an auditable trall and be in compliance with the
procedure at all times.

Exception Requirements: The following process (s required for taking an exception
with this procedure. It shall be documanied on Form M, EXCEPTION REPORT:

T.3.1  Section of Procedure: Siate the specific paragraph number where lhe
exceplion is being laken. Briefiy stste in your own words the requirements of
the paragraph.

7.3.2  Ailternative Plan: Stale what is proposed instead of what is required in the
orocedure.

7.3.3  Rsason: Provide the reason the exceplion is needed.

7.3.4 Recommendation: Indicate if It is recommended 1o change the procedure or
that this exception is project specific.

7.3.5 Approval: Oblain approval from the Manager of System Intagrity or his
designate prior to acting on the exception.

7.3.6 Documentation: Document the above sleps on Form L, EXCEPTION REPORT.
Flace all exceplion reports in the project file,
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[IATE:

RMP-0% Rov. 4 Final

Form F: U7 Procedure Review Form

REVIEWER:

VENDOR CONTACT:

ENSTRUCTIONS: Parsgraph 4.3.1 in the ECDA Procedure provides instructions on completing and filing of this form

Procedure Gontent Review

Page 64 of 99

VENDOR PROCEDURE MUMBER!

Date:

Project Enginser:

Acceptable Mot
Aveepiablp
0 O Procedure Number
Il L (General Description
O 0 Limifations
[ a Procedure (ualification
L] Ll Safety
B l Instrumentation
[ [ Personnel Gualifications
u (l Calibration
[l [ Equipment Connections
C W Pipe Locator
0 O Measuraments
[ [ Special Disgnostics
0 M Tistance Measurements
I [l Data Recording
0 O Approvel
Gegeral Comments:
Approved Mot
Approved
O ! Comment:

material redacted
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RIP-02 Bov. 4 Fipal Page 66 of 99

Formm b Direct Examinarion Dava SHEeT 1 oF 10

IF PRACTICAL, TAKE P/S or CIS KEADS BEFORE EXCAVATION:

DAJILI DA 1L
Route NurBeR: N-SearenT: L Lo Disvange:
DATE OF EXCAVATION: IMA NuMsEr: RMP-i1Rer. Secion:  Table 562
MILE POmT: Rererelce Grrd Wets
EXapmaTIiON PERFORMED By: RESION NUMBER; DisTaNcE FrROM GuTa Wain:
PGAR Prodsct MANAGER SuarecOn #HL0AY
ArproveD By: STATIONRNGE
ORpER MUMBER:
ExcavaTIioN PRIORITY! ExcavaTion REASON:
{1 IMMEDIATE {1 Secuepulen (ForILi-[]1vear [1OTHER) O ecoa [ W [ Recoar
1 MoNiTor U1 ErFECTIVENESS L] icoa L] iCDA [] OtHer

Excavamion Details:  CenTERLINE GPS CooroiNATES (Baseo on GIS):

MORTHING: PLANNED EXCAVATION LENGTH (FT.}:
EasTiNG: AcTual Excavanion LEnGTH (FT.%
CenterLNg GPS CooromaTes (UNCORRECTED FIELD MEasUrsMENTE GPS FILE MavE:
MORTHING:
EasTing:
CENTERLINE GPS COORDINATES {CORRECTED FIELO MEASUREMENT):
MNORTHING:
EasTing:
1.0 DaTa BEFORE COATING REMOVAL
1.1 Native Soi. Tyee: Oy ClRock TiSap [ Loas Twer  [JOmeEr
DeptH oF Cover (FT.);
COMMENTS:
1.2 CoaTing Type: [T HAA 1 Somestic [ PuwsticTaps [ waxTape [ FBE ] POWERCRETE
[0 BareMone [ Pant [ Oter: COMMENTS:
CoatiNG THICKNESS {INCHESY: __ MuUMBER CF LAYERS:
1.3 Houpay TEstnG PErRForuen?: [ Yes [ No  Voutace Usen: Map LOCATION OF HOLIDAYS BELOW.
Device Usen: [] Coil [ WerSroncge  COMMENTS:
1.4 Pre-10-S01L POTENTIALS 1N BiToH (-mW): US: s
COMMENTS:
1.8 Boil Resistiaty iy Bives {-cmb:
MevHoo: ] 4P [ soLBox

1.8 Soi SaMPLE LocaTion:  COMMENTS:

COMMENTS:

1.7 Grouno Water Present? [ Yes [0 Mo Saweie(s) Collecteo?: (1 Yes [ No SavplepH:

I PoOR — COATING SIGNIFICANTLY TISRONDED OR MISSING
COMMENTS:

4.8 CoaTing CONDITION: 1 Gooo- ADHERED TO PipE 71 Eam — CoaTING PARTIALLY DiSBONDED OR DEGRADED

1.8 Mapr oF Coanine DEcrADATION: 2RO REFERENGE PoiNT:

*MOTE ANY CALCAREOUS DEPOSIT LOCATIONS
FLow

v

12 O'CLOCK

9 0CLO0K

6 OCLOCK

BOCLOCK

12 OICLOCK

Fear  {} 1 2 3 4 5§ 8 7 8

material redacted
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EMP-09 Rev. 4 Final

Page 67 of 99
Form H: DireECT EXamiNaTiON DATA SHEET 2 OF 10
DAJILI DA 1L
ROUTE NUMBER: N-SEGHENT: ILl Loc Distance:
Dare oF EXCAVATION: {BA Nupeer: FaPd Bee, Secnon: Table 562
MILE POINT: ReFEREMCE Gt Weln:
Exassinarion Perrormen By REGION NURBER: DnsTaNCE FROM ST WELD]
POAE Prosect Manacem: SURREGION # ODAY
APPROVED By: STATIONNG:
Capes NUMBER:

1.10Paoros Taken?  [] ves [} No
*SEE PHOTC LOG FDR ADCITIDNAL INFORMATIDN.,

191 Coarme Sampre Taxcen? [ Yes [ No LOonATion OF SAMPLE:

1,12 Liouio UnperMeats Coative? [ Yes [ No e Yes, pH or LiQuio:

1.43 Conrosion Frobuct Presest? [0 Yes [ No

IFYes, Was Sample Taxen? 0 ves [ No
COMMENTS:

1.14 SoiL pH [(SB ELeCTRODE}: UPSTREAM: DoOWNSTREAM:

20Da7A AFTER COATING BEMOVAL

2.1 Pipe TewPERATURE [°Fh

MeASURED PIPE DNAMETER {IN.}:

22WrioSeam Tyre: [ DSAW Ol ssaw [ ERW [ smMLs

"l Seral [ Lar 7 FrasH [ ACSwn [ Can'T DETERMINE
2.3 GIrTH WELC COORDINATES!

NORTHING:
EASTING:
ELEVATION:
24 OtHer DaMAGE:
2.8 UTWall THICKNESS MEASUREMENTS: Th: 3 FoLonw 8 O'oLonk: S{¥oLock:
YT Wall THICKNESS Grio 40 B:0015 REQUIRED,  BE SURE TO ATTACH GRID 1O H-FORM ELECTROMICALLY. Bz£ page 6 or 10
2.8 WET FLUORESCENT Mao. PART. 2 REQUIRED.,  DOMMENTS,
WERE THERE ANY LINEAR WDIGATIONS? [l vyes (] Ho

I YES, 81TACH NDE REPORT ELECTRONICALLY A8 BART OF THE H-FORM,
RESCRT TO INCLUDE BLACK LIGHT AND WHITE LIGHT PHOTOS OF

INDICATIONS
2.7 Taxe PHOTOS TO DIOCUMENT CORROSION ANO DTHER ANOMALIES.Y

*SEE PHOTD LDG FOR ARDITIONAL INFORMATION,

2.8 Overview Map OF CORRODED AREA"
*SEE PIT DERTH MEASURMENT GRID FOR ADDITIONAL INFORMATION foro Refarence Point:

FLow

v

*HOTE ANY CALCAREOUS DEPOSITS,
12 GG

BOTLONK

S OTLOCK

3oTLock

12 0'cLocK
FEET 1 2 3 4 5

material redacted GTRO0006462




RMP(Y Rev. 4 Final

DAJILI

ROUTE NUMBER:

TIATE OF EXCAMMTION!

MILE FromT:

EXAMIHATION PERFORMED Fhv:

FGEE FaoesT ManaseER:

AEPROVED Biv:

ORrRDER MUMBER:

Excavation Drawing:

Form H: DiRECT EXAMINATION DATA SHEET3 OF 10

DA

H-SeGHeNT:

HAS Mupnnm:

REGioN MuMBER:
Suspsgon § 1C0AY
STATIOMNING:

Inclination Angle [degress)

Page 68 of 99

LI LoG DisTANGE:

RMP-11 REF, SECTION:

Tale B.6.2

REFERENCE GIRTH WELD:

DhsTancE From GieTe WeLm

Al minimum draw pipe elevation profile and indicate stationing of 1) low point and 2) crilical inclination angle.
Place an arrow on the drawing indicaling directlon of gas fiow In the region{s). Other iabels may also be added (e "o Statlon™),

Depth (fL.)

EEEE

STATHINING

that may help in spatially positioning pipe):

Distance {fi.}

Flow =

BTATIONING

NOTES (Recard stationing and names of nearby landmarks such as cresks and roads. Provide any additional infarmation

material redacted
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RMP-00 Rev, 4 Final

Form H ~ Page 6 of 10

DA/ILI

Roure NusBeR:

Page 71 of 99

INTERNAL CORROSION PIT DEPTH GRID

DA

H-BEGMENT:

DATE oF ERCAVATION:

A NumBaR;

AMiLE BT

Exasmarion PEREORRED By:

Region Muusgm;

PGEER PrOECT MANAGER:

SuprEcioN B (CDAY

APpRWED By

BTATIONING:

Qapep NUMBER:

Grid Slze=_1 inchx_1 inch

Clock Position {specify below)

FRE-1 1 ey, Seotion
REFERENCE GIRTH WELD
DHstANCE Frows GirH Wen:

10 1t 12

INTERNAL CORROSION GRID
Page 1of 1

LI LoG DISTANGE:

Table 5.6.2

material redacted
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RMP-0S Rev, 4 Hinal Page 72 5199

Form H — Page 7 of 10 COATING DAMAGE
DAJILI DA ILI
ROUTE NUMBER: N-BEGMENT: L Log BisTANCE:
DATE OF EXCAVATION: A Mumeem: RBAP-1f Ree, Ssonoeir Table 562

HMLE Pt ReFERENCE GirTe WELD:

EXAMINATION PERFORMED By Reaion MuMBER: FASTANCE FROM GiRTrH WeLD:
FOEE Prosscr MANAGER: Suarecion #{CDA)
APPROVED Eyy BTATIONING:

Oaner NUMBeR:

FEET FROM ;
NO. | REFEReENCE | O'CLOCK MAX LENGTH {IN.) MAX CIRC EXTENT (IN.)

material redacted GTRO006467



RWP-09 Rev., 4 Final

Page 73 of 99
FormH-—-Page 8of 10 CORROSION LOG
DAJIL] [87:) i
ROUTE NUMBER: N-BEGMENT: Lo DIsTANGE:
DaTE OF EXCAVATION: MA Nunser: FmP 1 Rer, Secnion: Tabla 56,2
MILE PonT: ReEFEREHCE Girs Wel
EXARRATION PERFORMED BY! REGIOH HUMBER: EusTANGE FRom Gers Wetn:
PG &E PrOJECT MANAGER! SusResion #{ICDA}
ArpROVED B STATIONNG:
Oaoer NUMBER!
o8 FEET FROM O'CLOCK MAX PIT DEPTH (MILS) MAX LENGTH (IN.) MAX CIRG EXTENT (IN.)
£C REFERENCE ' ’

material redacted
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RMP-09 Rev. 4 Final Page 74 of 99

Form H-Page 9 of 10 PHOTO LOG
DAJILI DA 1Ll
B0UTE NUMBER; N-SEGMENT! ILILos Disrance:
DATE OF EXCAVATION: IMA Humser: RMP=-11 Rer, SeoTion: Tale 562
WLE PO REFEREMCE Gira WeLD
Exasination PErrORMeD By ReGION NUMBER: DusTance Frow s Wels:
PGEE ProJEoT MaNAGER: Susreaion # {ICDA)

Approven By STATIONING:
rpeER NUMBER: :

PHOTO

NO. LOCATION DESCRIPTION COMMENTS

material redacted GTR0006469



Page 75 of 99
Form H - Page 10 of 10

DAJILI DA 1Ll
Route NuMseR: N-SeaheNT: 1L Lo BIsTaNGE:
DIATE OF EXCAVATION: A NynsER: RMP-11 Bir, Beonos: Table 58,2
BMILE PomnT: REFERENCE CHaTH WELD!
Exsanarion Pearonmsn By Reqion Nusarr: DhsTance From G Wee:
POEE ProJscT MaNAGER: Busrreon § LOAY
Arpaovan By BTATICNNG:
Onper NUMBER:
RECcOAT DATA
3.1 SanpBLAST MeDIA: ANCHOR ProfiLE MEASUREMENT:

3.2 PirE RECOATED WiTH:
) powerereted [ WaxTepe [ Bar-Rust235 [ DevGrpr238 [ DevTar 247 [ Protal 7200 [} PE Taps

3.3 ForEpoxy Coanne SveTtems, BECorD EnviRoNMeENTAL CONDITION:

Al TEMPERATURE: Dew Pomr:
Pire TEMPERATURE: ReLative HumipiTy:
TIvE oF DAY:

3.4 Repar CoaTiig Haroness {IF ARG Coating):

3.5 Measureo CoaTiNg THickNess: 3:.00 &:00 . ®OO_ e
Hovosay TEsteo?: [ ves [ No
Bevice Usep: {1 Con 71 WerSeonct  Volrace Usen: REpak ALl HOLIDAYS,

3.8 CoupoN TesT STATION INaTaLLEe?: [ Yes [ No ETS vstacten?: [ Yes [ No
IF YES, DATE INSTALLED:
SURFACE CONFIGURATION: O] Fak [ G5Box [ Camsonmte [ OTHER

3.7 BackeLL MateriaL: [ Narve [ mporTED Sanp 1 Orher:

COATING PROTECTIONS: ™ ves [] Mo
bFvEs, GHECK ONE: [ Rooxausrn [ Tus-E-RMus [ Cowwen  Ovsere

3.8 Ppeeroe-Soil Reaomnes Over Bell Howe Arter BackeiLL:
*IF NEEDED, A CIS SHOULD BE DONE FOR AFPROXIMATELY 100’ ON EITHER SIDE OF THE BELL HOLE. ATTACH DATA.
COMMENTS!

3.9 AvracH SITE SKETCH OF EXCAVATION SITE

Misc. CommenTs/INFO!

7/20/2005
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Form [: Remaining Strength Evaluation and Koot Cause Analysis (Page 1 of 3}

DIATE OF EVALUATION:
INDICATION STATION PONT___
PRICRITY:

M-SEGMENT #

PieE DATA FROM FORA H

Bia. YWALL THICKNESS:

HIATERIALY s

REGION MUMBEER:

ROUTE MUMBER:

PM:

PROJIECT ENGR.

SMVS! L MADE

CLASS LOUATHING,

AREA OF CORROSION WITH LOWEST BURST PRESSURE

LEmGT.  Winre

MAXPITDEPTH= ___

PrREDICTED BURST PRESSURE DETERMINATION (Pf):

TE: 8F coms (PEIMAGE): SFuw: [] 139

Conments:

RSTRENG Busst PRESSURE =

[duer [Jaoo [J2s0 preeReramrReovmen: | ) Yes [ No

ANALYST: DagE

FROPLE NOTIFIED:

7/20/2005

DBATE OF NOTIFICATION:

material redacted
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Form | (2 of 3): Root Cause Analysis Report

ECDAALE ECDA IR
Foute Nuaser: A NusBeR: L Log Disrancs:
DaTe oF EXCAVATION: Fecion NuMBER RMP-11 Rer. SECTION
MiLE PoiNT: Diate REQUIRED:
ExamiNaTION PerrorMED By
Prodect MANAGER:

ApproveED By,

Description and Extent of Damage:
[] Coating Damage [ | Pitting [] Gew. WallLoss [ ] Dent [_] Couge [] Other

Recks in Coating: [] ves [l No Evidence of Shielding: ] ves ] No

Coating Type: [1 HAA [ Sommstic [] Plastic Tape [] Wax Tape [ | FBE [ ] Other-Epoxy [ ] Bare/Noue
[] Paint [ ] Other Comments:

Extent of Coating Degradation:

Max. Depth of Corr.: Max Length of Corr.:
Comments:

Matrix of Testing Performed:
Soil Resistivity: [} Yes [} No  Result:
Lab Soils Protocol: [} Yes [] No  Results:

MIC Testing Performed: [ | Yes [[] No Results [Log {counis/ml)]: SRB APG _ ABROD 0 ANA
pH of Water Under Coating: CI8 Over Bell Hole: [] Yes [] mNe
CI5 Result P/S Spot Reads in Trenel: [] Yes [ ] No  Result:

Additional Testing:

Commments:

Review of CP Maintenance History:
Summary Review of Compliance Reads:

II'T Results Before Excavation:

CIS or P/S Results or P/8 After Burial:

Ovher Information:

Review of Existing Damage Mitigation Measures:

7/20/2005
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Form | {3 of 3): Root Cause Analysis Report

ECDAJIL] ECDA
ROUTE NUMBER: IMA NuMBER: ILiLoG DisTancE:
DaTE OF EXCAVATION: Recion NuMBeR RMP-11 REF. SECTION
e PonT: DaTe REGUIRED,
Exassination PERFORMED By:
ProJeoT ManaseRr:

ApproveED By:

Analysis of Data for Root Cause:

Page 78 o 99

ILI

Root Cause of Damage:

Additional Testing, Mitigation and/or Analysis Needed For Long-Term Pipeline Integrity:

Lessons Learned:

Incorporate Into Procedure? Yes [ ] No Date:

.

Incorporate Immediately to Future Root Cause? Yes [ ] No Date:

Actionable Ttems:

Jo—

1s ECDYA WELL SUITED TO IDENTIFY DAMAGE FROM THE CAUSE DESCRIBED ABOVEY |
DoErs Root CAUSE REQUIRE REPRIORITIZATION OF INDICATIONS? [ 1 ¥es [ ] No
DoES RoOT CAUSE REQUIRE REPEAT INDIRBCT INSPECTIONS? [ Yrs [ No

J¥es [ I No

ECDA Project Engineer: Date:

Approved: Date:

Manager, System [ntegrity

7/20/2005
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Dars oF BvALUATION:

Form K: Remalning Life Determination

INDICATION MILE POINT:

REPRIGRITIZATION PRIORITY:

Fipg Bata:

M-SEGAMUNT

Page 80 o 99

ROUTE NUMBER:

Pl

PROJECT ENGENEER:

JHEW WaALL TRICKNERS: ATATERIALS SMYS: ALADP: {14858 LOCATION:
REMAINING LIFE CALCULATION:
. Yicld . . . . Reassess
AP Priority Pressure P BFan HACP i CR RL Iriterval
Comments

PROIECT ENGINEER:

PROJECT BANAGRRY

PROGRAM MANAGER:

MEANAGER BYSTEM INTEGRITY!

0.85

£L = Remaining Life {years)
YP = Yield Pressure

7/20/2005

RL=—""21pf —MAGP}L where:
Yp CR

Er= Burst Pressure by RSTRENG (psh)
SFpg = Design Reguirement Safety Factor (Table 5.5.1)

MAOP = Maximurn Allowable Operating Pressurs {psi)
¢ = Thickness {inCH = Corrosion Rate (inches/years)

DATES

DATE:

DATE

DaTE

material redacted
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Form L: ECDA Performance Report

DIATE OF REPORT: BCIDA REg:
ROUTE Nunggsa: MEP START: MP FRISHL___
Pi:
INDIRECY INSPECTION: CIs DCVEG PCM Ciber
Length (ft) R
Immediaie Scheduled Mopitored MEY

Number of indications
{After Repriositivation}

DIRECT EXAMINATION:
Number of Excavatious

Remaining Life

Safety Faclor Responses

MNumber of Reprioritizations Higher Priority Lower Priority. MioNRI

Number of Bepairs

Leneth and coordinales for
Pipe tc be replaced

POST ASSESSMENT:
Reinspection Interval:
Ezxceptions:

Project Engineer:

Project Manager:

A Program Manager:

Manager, System Integrily:

7/20/2005
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Form M: Exception Report
DATROF REPORT

HOUTE MUMBER:

Pi:

Pavagraph Number of Exception:

Requirements of paragraph (Your own words):

Alternative Plan:

Reason for Exception:

Recommendation: Should the procedure be changed? Oves Owo
COMMENTS!

Project Enginesy: Drates
Project Manager: Brate:
7/20/2005
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Appendix B
Data Requiremenis and Dictionary for Survey Conlraclors

Below is o st of date and their descriptions that shall be collected during the HT’s inspections in addition to the corrosion survey data.
Data Dictionary: CIS
s Line No (loxt)
e Flag number (lexi)
e DCVG mV (numerlc)
¢« Pipe_Line {menu)
Angle Point
Point on Line
Depih inches {numeric)
PL_Marker {menu)
Slash
Compaosile
Aerial
Plastic Post
e CP (menu)
Rect
Ancde
ETs
o Land Use (menu)
Plowed Field
Road ROW
Vineyard
Pastura
Park
Res yard (Resldentlal)
Schoolyard
Cornmercial yard
Other
Yalves (text)
Roads [menu)
Edge of Road
Centerline
« Topo (menu)
Fence
Water
Other
Mams (lext)
Pin_space (numeric)
R1 {numeric)
R2 (numeric)
Current (mA} {numeric)
PCM Location (text)

Notes (text)

& & 2 & @& &

o

7/20/2005

material redacted GTRO0006479



Page 85 o' 99

7/20/2005

material redacted GTR0006480



Page 86 of 99
Appendix C

Soil Collection Process

Subject: Coflecting Soil Samples - Revised June 15, 2004

The foliowing general guidelinas apply to the collection, trensport, storage, and identification of soil samples. This revision
addresses the need o increase the size of samples submilted to our office for testing to a minimum of 1 Biter and the need
to minimiza the tims the sample is held, before defivery to the Iaboratory for testing.

1. When collecting orab samplas from an open trench using a shovel, cut away any oxidized materlal, which
may have been exposed to the atmosphere for mora than 3 few minutes. If the trench has besn opened for
more than a day, at least 6 In, of surface material should be removed before collecling the sample. Do not
ailow material from other areas in the french to fall into the container. Transter the sample with the least
amount of disturbance as possible,

2. Fill the sample container completely and consclidate {compact) by hand to exclude as much air as possible,
before sealing the container. Two (2) ona half liter rigid plastic sampla contalners with screw on cap are the
acceptable minimum size for this purposs.

3. Place the filled sample container in a cool, protected cooler (with ica) for dalivery to the shipping company or
delivery direclly o our laboratory, While most test resuits will not change significantly with thme and
temperature, olhers will and belng in the habit of maintaining good sample handling procadures will improve
correlstion with sctusl conditions in the flsld. I the sample will not be delivered in less then & days, freeres the
sample and ship it frozen, i an insulated container,

4, Permanently mark the sample in accordancs with client instructions. The marking should included the date,

job namae, structurs 1D, sample depth, pips stationing or other reference to the location along the pipe

alignment.

Samples collected for redox (oxidation-reduction potential) should bs taken as undisturbed {confined)

samplas, if possible. Material that will stard vertically a few inches high can be properly collected by simply

cutting out a 2 in. by 2 in. by 2 In. {approxdmately) block of soll, quickly placing it tn a plastic bag, and then
squeezing the aly oul of the plastic bag befors ¢losing the seal. The sample should be placed In a more
secure rigid plastic container for transport to the lab. The semples can also be collected properly using any
tvpe of tube sampler, typically used for geotechnical exploration. The sample should come out In a lubs and
ramain sffactively undisturbed. Plaslic caps are placed over the ends to avoid expaosure to the air. Field
condlfions may not permit either of these two types of sampling techniques and we should to refer
back to the best collaction technigues we can ulilize, s pressanted above,

5. Keep sampling tools clean and always uss nsw or acid clsaned sampling tiners and containers.

7. The same sampling protocol is required when collecting soll samples from an auger hole, axcept tha sample
is collected dirsclly from the flight or cup of the suger for all tests, except for the confined sample, A core
sampler should be used to collect confinad sample using exlensions in the sampler handle o reach the
desired sample depth,

th

Naote:

Samples that contain bacleria may be propagatsd at higher than naturs! rates when exposed to temperatures not
found in the original selling. Volatile materials can be off-gassed at elevaled temperatures, which can change the test
rasults significantly. All soil samples should be kept in an insulated, ice containing, cooler until tasted as noted above.
Fraazing is required for long-term storage whan organic carhon or angsrobic bacteria may prasant in the sample.
Since we do not know what is in the soll until it s tested, we must irest tham all as if there is organic carbon or
bacteris present,

712072005
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Appendix D

CASING INSPECTION P

Purpose:

The purpose of this inspection progess is to specily how the pipeline will be inspected using the minimum of
two IIT inspection technigues, and to specify how to perform direet examinations.

Indirect Inspection Technigues

For purposes of performing indirect inspections of cased pipeline crossings, the UT inspection technigues shall
be the “Casing Short” test procedure specified in CGT Engineering Guideline EG4126.1 “Investigation of
Suspected Pipe-to-Casing Contact,” and remote video inspection {(Altached). Minimum requirements for
performing these tests are that there shall be at least one vent present and one ET'S present on the carrier pipe,
The BTS shall be within 50 feet of the end of the casing. I an ETS is not present it is acceptable to drag wire
from the nearest ETS to within 50 feet of the end of the casing. If present the vent and the ETS shall be on the
same end of the casing.

Procedure:

The casing short tests shall be performed at the same time as the uncased pipeline is interrogated with the IIT
selecied for it (CIS, DCVG, PCM, ete.). 1t is preferable to inspect both ends of the casing annular area with
both remote video and the casing short procedure, The video testing can be performed at a later date if need be
(see BCDA Procedure RMP-09). To facilitate the video inspection the casing vents shall be cut off
approximately 2 feet above the ground, and threaded couplings shall be installed. All video inspection shall be
recorded on tape, DVD, etc., or other suitable media. The video probe shall be inserted into the casing vent. It
is preferable to use a guide tube, as that will facilitate insertion and also minimize wear on the probe itself. The
goals of the video inspection are itemized below:

Dectermine the general condition of the anmular area,

Drocument the condition of the coating on the carrier pipe.

Determine if corrosion damage to the carricr pipe has oceurred,

Determine 1f the annular area is filled with a forcign substance (presence or absence of soil, water, or
other forcign substance, etc.}

o Determine the location of the short.

0 o0agn.

Information on these variables shall be used io select the appropriate casings o be excavated according to the
following guidelines:

7/20/2005
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LT SEVERITY GUIDE

Page 89 of 99

Indirect -~ -

Inspection Tool

. Severe Indication - -

" Moderate Indication

" Minor Indication

Tospection

“1e EBvidence of pipeline

COTTOsIoN
¢ Casing filled with or
confaining water

1 & Other condition that the

PE wanis to document

e Casing filled with or
containing soif

e (Other condition that the
PE wants fo document.

Casing - ] Metallic Short Electrolytic Short Intermittent Elecirolytic

Electrical Tesis Short

Remote Video | All of the following must Any of the following can Any of the following can
- Fexist: exist: exist:

¢ (asing annular area
contains no soil or water

& Other condition that the
PE wants to document,

Once the severity of indications has been determined then their priority shall be set according to the following
criteria, The prioritics shall set the location and number of excavations per ECDA Procedure RMP-09.

PRIORITIZATION OF INDICATIONS

© Casing Electrical Test || Casing Elecirical Test | Casing Electrical Test
_ o . Severe - | ' Moderate ‘Minor
Remote Video Test Severe © - | IMMEDIATE SCHEDULED MONITOR
Remote Video Test Moderate | IMMEDIATE SCHEDULED MONITOR
Remote Video Test Minor | SCHEDULED SCHEDULED MONITOR

Prect Examination

For all casings sclected for excavation per RMP-09, at least one end of the casing/pipeling shall be exposed.
After exposure the direct examination of the carrier pipeline inside casings shall be performed in two ways,

e The first shall be to inspect the carrier pipeline nsing the guided wave technology. This technology uses
surface ultrasonic waves to inspect for wall loss. The results arc an average wall thickness — it is not
possible to pinpoint specilic deep wall loss with this technique. With this technology it is possible to
inspect in a gualitative way deep into the casing. The specific procedure used for this direct inspection
is specific fo the technology used by the vendor. As such the inspections will follow the specific
procedures developed by those individual vendors, The vendors will follow their own procedures.
Since there are several {3) differing inspection technologies referred fo under the “guided wave” tamily
umbrella, we will review and modify them as appropriate prior to acceptance.

¢ The second technique is that we will directly view the pipslines surface and assess the condition of the
coating, the contents of the annular area, and assess any corrosion that may be present. This may entail
removal of a short section of the casing to view the coating directly under the casing, which can be done
with a pipe culter {oxy) or a portable lathe.

D Aguiar

Corrosion Engineer

BECDA Casing Procedure, 10/2003
7/20/2005
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Appendix E

PIPELINE & STATION INSPECTION CHECKLIST

EXPOSED PIPING IN HCAs
(MANDATORY INTEGRITY INSPECTION)

PIPING (Including appurteuances such as valves, regulator, monitors, filter's, meters, supporis}

Is there evidence of external corrosion on any exposed piping with heat or noise containment fnsulation?
Yes No

Comments

Follow guidance in Pipe Inspection Training Handbook (Exposed Pipe Inspections).

Is there evidence of external corrosion on any exposed and painted piping?
Yes No

Comments

Follow guidance in Pipe Inspection Tramming Handbook (Exposed Pipe Inspections).

Is there evidence of external corrosion at any soil-to-air interface?
Yes No

Comments

Follow guidance in Pipe Inspection Training Handbook (Exposed Pipe Inspeclions).

Is there evidence of external corrosion on any pipe support or hanger?
Yes Mo

Comments

Follow guidance in Pipe Inspection Training Handbook (Exposed Pipe Inspections).

Is there any evidence of ground settlement atfecting piping and/or supports/hangers?
Yes No

Comments

Look for improper contact of pipe to support.
Look for lack of contact of pipe to support.
Look for supports that are not plumb.

Look for support pads that are not level.

7/20/2005
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Is there any evidence of cyclic fatigue (wear or damage fo pipe and/or supportsthangers)?
Yes No

Comments

Look at pipe-to-support contact points for loss of paint or metal.
Look at pipe-to-support contact points for loss of wear pad material.
Look for improper contact of pipe to support.

Loak for lack of contact of pipe (o support.

VESSELS (dehydrators, separators, silencers)

Is there evidence of exiernal corrosion on any vessel?
Yes Mo

Commenis

Follow guidance in Pipe Inspection Training Handbook (Exposed Pipe Inspections).

Is there evidence of corrosion on any vessel hold downs?
Yes No

Comments

Follow guidance in Pipe Inspection Training Handbook. (Exposed Pipe Inspections)

Is there evidence of chipping or cracking of any vessel concrcte support pad?
Yes No

Comments

Look at the support pad concrete for flaking and/or cracks or chunks broken offl

Is there evidence of any loose vessel holddowns?
Yes No

Comments

Look at holddown bolts/nuts and clips for gaps.
Check for looseness of holddown clips and bolts/nuts.

7/20/2003
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Is there evidence of ground settlement affecting any vessel sunport pad?
Yes_  No.

Comments

Look for improper contact of vessel to support.
Look for lack of contact of vessel to support.
Look for vessels that are not plumb.

Look for vessel pads that are not level,

THIRD PARTY DAMAGE PREVENTION AND MITIGATION

I3 there any cvidence of vehicular traffic damage?
Yes No

Comments

Look at piping for dents, gouges, or grooves.

Look at piping {or misalignment.

Look at fencing for stretched fabric and/or damaged holding clips/brackets,
Look for damage to protective bollards.

Is there any evidence of damage from a nearby railroad (traffic and/or track maintenance)?
Yes No

Comments

L.ook for damage to fencing or protective bollards,
Look for ratlroad materials near or in the facility.

Is there any evidence of vandalism?
Yes No

Cormments

Look for tampered locks or locking devices.

Look for breaches of fencing.

Look for missing or graffitt painted signage.

Look for graffifi inside secured arcas.

Look for unexplainable damage to pipe, tubing, and equipment.

7/20/2005
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Is the facility secured in accordance with the requirementis of UO Standard S40507
Yes No

Commenis

Review facility for compliance with this Standard,

Roh Becken
File: PIPELISTEXP.DOC  7/6/2004

7/20/2005
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