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1.0 PURPOSE

The purpose of this procedure is to describe the pracess of periarming a Pry Gas Interral Corrosion
Direct Asgessment (DG-10NA) methadalogy on specifia:d pipaline segmeants carmdng normally dry
gas. The profccol provides instructions, guidance and requirernents tu pericim and decument the
DG-fCDA process This procadure [ In accardanss with Federal R alemaking on integrily
management for gas pipelines (4% CFR Fart 192 and ASMES ANSI B31.85-2004).

2.0 INTRODUCTION

DG-HCDA Is Intended to Imprave safety by assessing inkernal corrasian in naturzl gas pipelings anc
ensuring pipeline intearity,

2.1 Scope

. Thls document covers gudalnes for the implementation of the methodaloay ternzd Intarnal
Coreosion Direct Assessment for plpetines carrying normally dry natoral gas (DG-ICOA) that
can be naed to help ensure pipeline integrity. The mrethodology s applicable to pipelines that
rormally carmy dry gas, but may suffer from infrequent, skor-term upsats of Fouid { water or
other alectrolytes), DG-ICDA applications may incivde but ars not limited fo assessmants of
internal corrosion of pipelne segments, drips, anc cressovers for which afternative methods
elgy not be practicat,

DG-IGDA g intended as a tool to pradict most likely araas of internal corrasinn, ineluding
chemical and microbfelogically influoneed corrosion, and must bo uscd in eonjunction with
examination techniquas. DG-1CDA focuses the direct examination on tocatiors where internal
corresion is mast ikaly,

This procedurs is intended to evaluate the Integrity of pipzfine segments that are primarily i
threatened by internal corrosion. | lowever, during the assessment process, other ypes of :
tdamage may he identified, such as mechanical damzge, external corrosion, stress cormsion :
cracking {SCCH clc. In thoss cases, the damans must be cosumented and approprlato stops

shall be taken in accordance with the Integrity Managerment Plan.

22  DGICDA Steps

The DG-ICOA mathodology is & four-step pracess requiring integratian of pra-assssamant and
indirect inspection daia, with detalled sxaminatiors of the Internal plpsline sutfacs. The
methodology is applicatta to natural gas ppalines that normally Sarry dry gas, but may suer
from infrequent, short-term uossts of liquid (or other elecirclyte). The basis of DG-ICDA for
normally dry natural gas pipclings 15 that a dircct oxamination of locations alorg a pipoling
where water woid firsf accumulate provides information about the downstream cendition of the
pipaling, [ the locations alarg a length of pipe most likely lo accumutate water have naot
corroded, offter downstrean [oeetlons kess Iksly to acscumulate water may be corsidersd fres
from corrasion. The DG-ICDA indirect nspection step rekes on the ablity to identify lacations
rrigal likely to acoumulate veater and is applicable to pipelinzs where stratified fimn flow is the
primary lowld franspert mechanlsm,

The faJr steps of the process ara:

Pre-fssessment — Includes collecting essentizl historle and clrrent operating data about the
pipeline. determining whether DG-1CG0A is feasible, and dafining DG-ICDA regions. The types
of data to be colleclad are availadle in G155, constuctlan records, operating and maintenance
histories, afianment sheets, corrosion suivey records, gas and liguid analysis reports, and
inspection reperts from prior integrity evaluations or mainterance actions.

Identification of ICDA Reglons — Covears flow-modeting techniquas, devaloping a pinaline
alevatlan profie, and [dentifying sitas whare internal corrosion may ba presant,

Identification OF Locattons For Excavation and Direct Examination — Includes prioritizing
and perorring excavations and conducting cirect examinatians of the pipeting to determing
whether internal corrosian is prezent.
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Post Assasamant — Covers analyzing data collected from the previous three steps fo assess
the effectiveness of the DG-ICDA process, establishing monitering processes whare 10 was
found, and determining reassessment intervals,

2.3 Roles and Responsibilities

2.3.4 Manager of Integrity Management : Tha hManager of the In‘egrity Management
Dzpartrent has the overall responsibifly (e assure lhal thls peocedurs s implemented
effectively. This procedure assigns sppraval of dosuments, plans and exceptions 1o
this position. The Manager of the Integrity Management Departrent may delegate
soma o all of these approving respans bilities.

232 Supetvising Engineer: The Supervising Enginee- reports to the Manager of
Integrty Managament and is réspansibre for the supendsion of tha ICDA team and
managstnsnl of all ICDA profecs from a programatic perspective, This incluges
InsLring that all ICUA projects and complance related documentation get completed In
a timely manner. This peaition is alao reaponsible for the creatizn, revision, and
comimunication of changes assocktad with IGDA pracedures.

2.5.3 IGDA Project Manager: The DG-ICDA Peoject Manager (ICBA-PM) is rasponsible
tu mssute that all aspects of the assigned DNE-ICDA projects are condustad In fall
compliance with this pracedurs, in addition, the ICDA-FM is responsible for the
effectiva planning, documenting and comrmunicatirg the various aspects and sages of
the assignod DG-ECDA projects.

234 [CDA Projact Enginger: The Froject Enginesr is responsibte for the techaical
evaluations and anslyses conducted through out the sssesement process, These
Include, but are rat limited to, sufficient data analysis, DG-ICDA regicn designation,
Indirect Inspection results, rerainirg strangth evaldatlsns, and pos: assessmen:
analysis. These funclions can also ba petformed by the Senior Technlcat Advisar
[STA).

2.3.5 Diract Inspactian Personnel: The Indirect Inspection Personnel are responsitile for
condueting direct examinalions, They are responsitily for condusting the inspectians
and tests ir accordance with this procedure and other testing procedures that have
beean referenced in the assessment process. '

236 Senior Technical Advlaar: The Seniar Technical Adviser {STA} reports to the
Supenvising Enginsar of Carogion Englneering & Technical Support (CETS), end is
raepansible for the techrical aspecls of this procedura and that it iz implemented
effiectively. The 3TA is also respansitile for assuring Lal when thls procedure is
implemented, 2l forms and docurments assaciatad with this DG-1CDA Procedure are
prapetly completed and filad.

2.4 Qualtifications

The previsions of this procadure shall be appled under the dirgction of competent persons
whe, by reason of knowledge of the physical seiences and the principles of enginearing and
mathematics, acquired by education and related practical expariencs, arg quallfted t& engage in
the practice of corrosion contral and risk assessment on ferrous piping systems. 'The specific
gualifications ars describod below.

2,31 Managar of Integrity Managament: Shall be a degreed engineer and have sulficient
gas transmission corresion realed sxperience o provide yuidancs and oversicht ko tha
parscnnel conducting the DGCDA pracess,

2.3.2  Supervising Englneer @ Shall be a degreed enginesr or have equivalent pipeline
experience. The Sunervising Enginesr shall have 3-5 years of gas related supervisory
experience in meitenance, consiruction, or angineeringfestimating. The Supervising
Enginesr shall have taken the CGT Corrosien Control training course, and he farmztly
trained on this procedure, RMP-18,
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2.2.3 |GDA Prgject Manager: The ICOA-PM shall ba a dedreed engnsor or bave
aguUivalent pipeline experience. The ICDA-PM shall have taken CGT Corrgsior Contrel
trainfng course and be farmally traired on this procedure, RMP-12,

2.2.4 ICDA Project Enginesr: The ICEA project engineer shall be a degread engineer with
axperience with corros’en contral In the plpeline Idushy. The enginesr shall have
taken the CGT Correeion Control training and be formally trained on this procedure,
RIAP-10. In addition, the enyineer shall have documenled Wraining on the uss of
RETRENG.

2.3.5 Direct Inspection Personnel: The parsennal perfarming the direct Inspections shall
meet the CET Operatar Cualification Reguirements and also be certified with
supportitg training documentation for the specific inspections they are conducting for
the DG-ICOA, -

2.3.8 Senlor Technical Advisor: Shall be a degreed angineat with at least S-vears
sarraglon relzked expenence, or shall havs equivatent indusiry cerification.

237 3nmd Parly Contractor: Shall meet the qualifications far the tcle tha: they are
assuming.

Definltions
The follvwing ara definitions of soma key terms usad in this procedura:

Consldered: A data elament that is recoramended to bs taken itd accauns for the feasibility
assassmant, designation of DG-IC1A regions, or anslysis of test results. ts amlzslon does not
raqulre approval or documentation.

Corrosion: Tho deferieration of a matetizl, vsually a metal, that results from a reaction with ite
environment.

Cuorroslon Rate: The rate 2t which corroslon proceecds. The Lhits are typicalty in mils pet year
(rrpy).

Sritical Inclination Angls: Deterrnned by DGACDA flow modeting: The owest 2ngle at which
liquid carmyover is not expectad to ocour Lnder stratfled fow condltions.

Deflned Length: Ary lengik of pigeline until 2 new inpul changes flow characteristics or the

potential for wate- entry.

Daslrgd: A data element that is recomniended aad should be abiainsd i reagzonably pozsible
or easly measured. Ifs ornlssion doss rat require approval or documentation.

Direct Examlinatlon: Examination of the nipe wall at a specific ocation to determine whether
ternal cormsion is presant utiizing nor-cestructive svalation (NDE) methods, This may be
porfermed using visual, ultrasonic, radiograghic, or cther means.

Direct Assessment; A structured process for pipeline operators to assess the integrity of
pipelines,

DG-ICDA Region: A continuous length of pipaling (including wall joints} or taps off of 2
pipaling uninterruptsd by any significent change in water or flow charactoristlios that Includes
sirllar physleal charactetisties, sources of gasflicuids, and!or aperaling history.

Dry Gas: £ gas af a tempsrature above its dew paint and without condensed ligdicls that
mests tha requirements of Rule 21,

Dry Gaz Intarnal Corrosion Direct Assessment {DG-ICOA): The internal corrostan direst
assessment pracess as defined in this precedurs, applicakle to normally dry gas systems.

Electrolyte: The liquid adiacant i and In contact with the internal pipeline surface, including
the maisture and other chericals contained therein. in the electralyte, the ions present will
Friigeate in an efectric flghl,

Fluld: A substance that doss not permansntly resist distodion. Both liguids and gases are
fluids=.
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Flow Model: A mathematical approach used fo medsl systerns. [n DG-1COA, flow modeling is
~ ufifized o find the critical inctnation angle past which fquid holdup is expacted. This inciudes
avaluating fow valocities and the potential of llguid accumulation,

Gatharing System: Pipeline and related elites to collect and move produced gas
progressively starting fromr individual welfs to 2 trunk, cammer, or main ling, Produced gas
typically will not meat gas quality specifications tyoieal of gas transmigzion systams withous
additional procassing.

Geographle Informatlon System (GIS): A syztem Tncluding data, herdwars, sofbware, and
persannel, for ranaging info-mation cornected witk geagraphic locetinns.

High Consecuence Area {HCA): Locaticn along the pipeline that meeis the characteristios
specified DOT Parl 192, Subpal Q.

Historic Inlet: A pipslineg inlst that is no lengsr used to ranspert gas into the line.

HCA-covered-segment: Any leagth of pipe within a4d bourdsd by the borders of & High
Congacuances Area (HOA) that reeis tha charastaristics apecified by DOT Part 182 Subnart 0,
requiring it to bo included in the company [ntegity Managemant Plan.

Inclination angle: An argle resulting from changs In elevation bebween o paints ona
pipeline, in degrees.

Indicatlon: Any devigtion from tha norm a< measured by an indirect inspection tool.
Internal Corrosion: Corrosion acctirring an the ingide of a pipelins,

In-Line Inspection {ILl}: The inspection of a pipeline from the Interior of the pipsline using an
In-tne Instruméntad ingoection taal, The focks vsed o canduct [LI are known as pigs, smard
plas, ar intelligent piga.

Ligquid: A substance that tends to malniain a fized volums but not a fxad shaps,

Liguid Haldup: Accumudation of liguid (i.e., input Equid valume 1s greater than oukpuat liguid
volume).

Low Point! Pipellng lozstions and featuraz, such as sags, dripg, nclines, valves, manifolds,
deac-legs, and traps, where liguids can acocumulzis,

Microbialogleatly tnfluenced Corroston (MIC): Metal corrosion or deZericretion which results
fromt the metabolic activity of mlcroorganlsms.

Bil: a thousandt: of an inch. Used in corrosion rate in mils per year
Watural Gas: Frimarily methans as produced from natutal sources.

Nondestructlve Evaluatlon (NDEY: An inspection technique that does not damage the item
being examned.

Patential Liguid Holdup Location: Plpelineg lacatists and faatrée, such as tags, drins,
inclines, valves, manifatds, dead-lags, and traps, where |iquids can accumulate. In BDGASDA,
carresponds 10 any low po it and azsoaciatad uphill inclination urtl erifical inclination angle s
reached.

Remedlatlon: & procedure of oparation that addresses the factor(s} causing a defect ar
imperfection,

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

Segment A portion of a pipeline that is (o be) assessed using DGACDA, A sogmont may
consist of aneg or more DG-1CDA reglons.

Shall; A requirement that must ba complied with or its exception must be approved and
doctmentsd in accardance with Section 8.0 of this procedure.

Should: A recommendation that is dssirzsbla to follow.
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Stratified Flow: A multiphaze-fow regime v whick flukds are éeparated Into layers, with fighter
floids flowing above heavier {i.e., hicher density) fu'ds.

Suparficlal Gag Valoelty: The volumetric flew rate of gas (at system temperature and
pressure) divided try the cross-sectional srea of the pipe.

U.S. Geological Survey {USGS): Responsible for providing scigntific infarmetion to deserlhe
and interpret America’s landscape by wapping {he terrain. menitoring changas over kme, and
analyzing how and why thase changses have occtrred,

a0 PIPELIME SEGWMENTS REQUIRING DG-CDA

3.2 ldeniffication of DG-ICDA Projects: Fipeline segments needing or requiring a8 JG-
S04 can be identified from multizle scurces, Usually the recuests for DG-ICDA
anaiysis will come from the Inlegrity Management Frograrm Manager. However, tha
sompaty may ubilize DG-ICDA for other husiness or oparatng indtialives. This
procedure daes not addrese the identificatlon o ranking processes of pipatine
segiments reaul ing DG-ICDA. \Wihere this procscure and RMP-6 come inta conflict, the
requirerments of RMP-6 shall prevai.

3.2.2  Information Provided With DG-|CDA Raquesat: The request for a DE-1C0A shall
prowide the fedlowing information:

= |atsgrity Managenent (Reute) Name (if appiicable)

=  [Route Number

« Source Route {if applicable)

¢ Starting and ending _rnile points of requested DG-ICDA
»  Approval of the Manager of Integrity Managsment,

4.0 PRrt-ASSESSMENT

4.1 ijentives
" The objectives of the Pre-Assessment progess are to!
» Coltect and integrats data
« Assass the Jeasibllity of DGACDA
» Document the pre-assassmert results

4.2 " Crata Coeligctlon

4.2.1 Purposea: Collect end intagrate historical daks, cursent dala, and ph'_-.u':alc,al [l rradlon
for tha sepments to be evaluated,

422 Requiraments: Datz elemants are idenfifiec a3 either “Required” or "Desired” in
Appendix A, Table 1. "Requirad” data eloments shall be collsctad hafurs the Pre.
Aasesament step a completed. The ICDA-PE may determine that a "Diesirce" data
elament 13 nacessary towards assessing a given segment, and thus identify it as
"Regquirad™,

423 Sources: The dats to be collested can ke found in consiruckon records, agerating
and maintenance historles, alignment sheets, GIS, corrosion survey records, and gas’
and ligquid anaiysis reports, 2s well as Ihspaction reparts froem previous intagrity
evaluations and maintananca aclions, The data collected is usually that collzcted in an
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overall pipeline risk {threat) azsessment and in ECOA pragrams. Therefare, the 1ICDA-
PE may decide to conduct the Pra-Assessrent step in conjunction with an ECDA ar
other tisk azsessment effort.

424 Spatial Mapping: Spatis! mapp™ng of tha pipeline iz narticutarly important in DG-
(CDA. The IGDA-PE may conslder periomming a Global Positloning Survay (GFS) to
collect datz with sub-meter accuracy. If a GPS survey iz perfarmed, a slatic or other
high-accuracy and precision method should be used to ebtair GIS inforimation. Too’
resulullan should accuralely measure elevation and haricontalivericad posiloning of
Inclines. |ntervad spacing should he emall enough ks ascurately measure each Inclined
length {typizally 100" In flat terrein and 50° or lsss where inclines greater than 1:5 are
present),

4.24.1 U5 Geological Survey (USGESY maps with sufficient resclution may also be
used, althounk pipeline clevation chahges (such a tivose at roads, major
substructures, and rivers) that would not agpear on maps must be considered,

4.2.4.2 When high socuracy datais not available for tie enlite segment, consiter
supptementing USGE data witk high azcuracy and precision GIS fisld
reasuraments at [ocations of concern,

4.2.5 Alignment: Data and observations from past years and current inspections shall be
alighed. Thaze chaervalions may includs, but are net limied to, any GIS
measdremnants, locations of roads, major subsiruciures, stream crossings, locations of
previnls Inmernal carosion, EGDA data, and any L data.

4,26 Documengation: Al data collected shall be recorded in Form A Data Collzction
Form in Appendix T, Afiliog system shal be managed to compils dosumeantation fram
the DE-ICIWA procsss. Pipeline dats including Fre-Assessient data, Region
fdentfcation analysis, Direct Examination results, and Posf Assessment canclusicns
sholdd be contained in this fle,

4.3 Pre-Assessment Review Mesting

4.3.1 Purpose: To coflect information Ehat is not in writken form that is relevant to
conducting a DECDA, Also to provide technical insight in conducling the DGE-1CDA
on the ldantifled segments, communlcats the plan of how the DG-ICDA will be
conducted, angd byild consensus for the plan.

Mota: This meeting can be part of the ECDA Pre-Assessmenl meeting per RMP-09.

432 Agenta: The mesating may conkain the discussion of the following information:

¢ Dala reports

+ GI5 Maps

«  Lezk Historylinapection history

« (335 scurce history

» (Gas flow history

o Drlp Lacationsfiguid volumes

s Fzasihility analysis

« DG-ICBA Reaion Definiticns/locations
4.3.3 Recommended Aftendees:

» [CDA Project Manager

e CUA Project Engineer

e Indrect Inzpection Perannmezl
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= Transrrission Systam Gas Planner

« Pipsline Enginesr

v TE&R Superviser/Distict Superintendent
v Local malntenanse parsonmnal

Meetlng Results: Updztes and changes to the Pra-dssessmant data, feasibility analysis, and DG-ICDA
regigns shall be documented in the project file

44
441

4.4.2

4.4.3

4,4.4

4.4.5

Sufiicient Data Analysis

Purpose: !dentify any missing data and determing if sufficient data is avaitable on
pipaline segments in order o perform DG-ICDA

If datas for & paricular category are not available, consarvetive essumptions may be
tsed based cn the operator's axperience and Informatton about s'milar systems. The
baszis for these assumpfions shall be docimented.

The |CDA-FE should identify any missing data elements tivat could be collected
during a fiskd visit

The ICDA-FC may determrine thal miszing REQUIRED data &isments arg not essential
for rompleting the DG-ICDA process. In that event, Form B Exceptlon Fepart shall be
filzd out according to Seckich 8.0 of this procedure.

Documentation: The ICDA-PE shall prepare Form A Data Collection Form
documenting whether or not thea s sufficignt daka to conduct a DG 1004 and have the
form ignad and dated by the |ICDA-FM. If here are any missing “Reguired” data (hat
have not been accoutted for by congervative assumplicna ar the Excaplion Proceas,
then the [COA-PE sFall determine that sufficient data are not available bo conduct a
Di-COA,

4.6 Azzessment of DG-ICDA Feasibllity

4.5.1 Purpose: Analyze gl data collscted in the Pre-Assessmant step and determine if fhe
application of DG-1CDA s apprapriate for the glven pipeling segments,

4.5.2 Criteria: In order for DG-ICDA to be feasiole, a pipeline shall maet the REQUIREL
conditions listod undar ‘Feasibility Assessment in Tabls 1, Append K A

4 5. 2 1 The pipe should not normally scontain any llguids, neluding glycols of
carrosian inhibitors.

4.5.2.2 The pipe shouid not have a cantinuous internal ¢oating praviding corresian
protection.

4,523 The pipe zhould not have £ history of top of the line corrosicn.

4,524 [f DG-ICDA is applied to & pipeline with a history of plg cleaning, technical
justificafion snall be provided.

4.5.2.8 The pipe should not contain an accumutation of solids, slidas or scale,
untess the influence of these materials has besn carsfully evalualed taking into
cangideration the mechanisms listed in Table 2, Appendix A,

4.5.3 Report: The IGDA Project Engineer shall prepars Form B: Feasibility Assessment
Report, in Appandix C and haye It slghed by the ICDA-PM. The repart shall contain he
followirng.

e Any conditions that meay meaks DGE-1CDA Unlsasible,

v Extr= acfions that nzed to be taken fo ersure a ssliabls assesement given these
conditinng, and
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« Aconclusion regerding the feeslblily of performing DG-ICDA on e given
seqgment,

4.5 Fre-Assessmant Raport

Al data, acfions and declsions pertinent to the Pre-Assessiment step shall be docamentsd ina
clear and concise manner. Records shall deamenstrate compliance with A9 CFR Part 192 and
shall be retzined for the uselul lile of [he pipeine,

451 Report: A Pre-Asssssment repcrt shall be prepared with the information
temized below, Allforms shall be signec and dated by the ICDA-PR, IZ0A-PE and
the Managsr of Integrity Management.

¢ Pipeline Maps

s Form A Data Collection Farm

s hethods and procedures used fo Integrate and algn data collacted
+ Form B: Faasibility Azsessment Report

452 Appraval gnd Flling: The report sagll be reviewed and spproved by the
|CCA-PW, ISDA-PE, and the Manager of integrty Management. A copy shall be kept
in the project file. '

5.0 IDENTIFICATION OF ICDA REGIINS

51 Ohjectives

& DGEICDA region is a portion of a pipeline (or multiple pipelines) with a defired lBngthig), A
cefined length |5 any length of pipe urtil 2 new inout significantly changes sither the fow
characteristics or the potential for the existence of water andg carrpsion. DG-IEDA regions shall
ke defined for each flow directicn If flew I a plpeine is bldirecttonal, A DG-1ICDA reglan roay
ENcompass one o mare HCA'S. .

Tha abjectives of the ICOA Region \demification step are to;

« Parform steady slate flow medeling

= Praduce a pipeling elevatan profile

s Produce a pipoling inchnation predle

+ |centify sites where intornal corresion rmay e present

Each sbep in the region seleclion process will ba deseribed in the following paragraphs.

5.2 Flow Modeling Calculations

524 Purpose: The purpose of parfarming Aow modeding is to idenkify the critical angle
past which liguid is not expectad to flow. The ICOA-PE must identify the most
extrame flow conditions (.. highest superficlal gas velooity) and ulilize these in tha
caloulations. Other critical inclhation angles for dominant flow conditions may be
calculated o provice supolemeniary data. Additionally, the flow modeling may
establislt 2 clear rouke preference path for Hquids to flow through, leaving othe- flow
naths dry. Where this caq be esablished, muliple routes can e 2ssessed using ha
HaDA process by perfarming excavations finspections only on a singlo route.

521 The simplified flow model usad in this procedure is bazed on a correlation obtained
fram resulis published in GRE 02-0057, and |s one sxample of many models
availablta. Ary flow model used must defire the critieal inclination angle past whica
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liguid i6 not expected o flow and must be receplive to changes in diametar, and
recelplidelivery pors. The [CLA-PE must provids lechnical justification for selecling
an alternallve fiow model to the ene contained In this procedure,

522 The fiow model used in this procedura is hound by the following canditions:
¢ Maximum superficial gas velocity below 25 fifs
«  MNominal pipe dizrreter between 4 end 48 iaches

e Dperating pressuras tees thar 1100 pai, or the pips is dermonstiated to have
stratified flow

= Other comkinations of the above parameters if flow modelirg has shown that anly
siratified flow will occur at operating conditions

523 The following data and values are requirad to caloulate the orlfieal Inclinativy angle:
*  Pipa inner diametar, ID (in)
«  Loww oparating pressure, P (psi’
«  Mexirum flow rate, SPT Flow Rate (MMSCE/DY
» Averags temperature, T {°F)
»  Liguid density, py(default 62.43 i)
«  Molzcular welghs of gas, MWW [if methane assumed 1o be 18 Ib/lb-mol}

«  Compressibifity factor, 7 = 83 {7 can also e ahialned frem published charts cf
Matural Gas Compressibility Curves)

+  Gravity, g=31.27fts”
» Universal gas constant, R = 10.73 (psia*ft*b-mol*R)
5.2.4 Tha critical andle can bs determrined from: the folowing caloulations:
h24.1 Covart the temperature Inio Ranking
T(R}=T(°F} + 459.67
5.24.2 Calculate the gas densby, pe
ps = [(P+IATFMWIHRYTZ)

6.24.3  Calculate the operating pressure {OF} flow rate, or tha rate for spaciic
condtions if fiow rate data are in standard (8TP) units

OPF Flow Rate = (STP Flow Rale)* T2 Pernfi(P+14. ¢ ¥ o)
Where Pyre = 14 7 psi, and Ty = 520 R (60°F)
5244 Convertthe OP Flow Rate into (fPiz):
OP Flow Rase!ft'fs)=0F Flow Rate{MMCEIDY 0% D/24hr 1 ht/3600s
5245  Caloulate the suparicia gas veloeity, Vg .
W, = OP Flow Rate/ [n*{{1D" 1t/ 2in}*4d]
8246 Calculaiz the atitical angle, &

" O the corbinntion of nefual operating condit®ons of these two variables that produses the highest saperlicic] ges
velozity,
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, p, . V2
8 = aresin| 673 *

1
.lr'I:‘nl Fx g'-}i(ID* ,_I:}(.! )
12in
225  The ertical inclination angle is not necessarity constanl within a DG-ICDA region {&.q.,
changes in intermal diameater) and iz usually plotted agalnst distance,

528 The results of the critical angle calculation shall ke documenied. Form DO: Flow
Maodeling, in Appendix G, should be used for thiz purpose,

£3 Elevation Prefila Calculations

531 The IZDA-PE may calculate tha elevation profile using the collected pineline data. In
this DG-ICDA process an iraccurale elovation profile will lead to an Incorrest inclinaton
profile. Using knewn focations of Bquld hofd up assumed to have a predability for
internal corrosion (cee |C “Triggers Lisi® Appendix E) may also be usad to select direct
examination sitas.

53.2 If an alevation profile is used then the elevation should be plotted against distance for
each regian, as shown in the axamplz in Figure 1 in Appendix B

54 Inclination Piofile Calculations

5.4.1 The IGDA-PE shall calculate the inskination profile using collected pipeline data. The
inclination angle at avary location can be caloulated as follows:

™

| Aelevation J

0 = aresin
. Alength

542 The Incinatton angle showld be plotted against distance for each region as shown in
the example in Figure 1 of Apperdix B. '

543 The [CDA-PE may identify and estimate all uncerainties associated with determining
the inclination angles and piace a racord of these uncertzintias in the DGHCDA prajsct
file. Tha records should be used for screening &S messurements with Tespect to DG-
IGCA and in consideration with other results during the Post Assessment step.

585 ICDA Reglon Selectlon

£58.1  Tne [CDA-PE shall integrate the Jaw modelirg results with the pipetine inclination
prafile, or known hold uo locations in order to determine sites whare interat
corrosion may be preaent. Seleclion should include consideration of incBnation
angles at road crossings, rivers, drainage ditches and othet locations.

5.51.1 Sites where [iquid heldup rmay pessibly cocur should be ldentified based on 2
comparlson of the calzulated eritieal inclinatlen angle with the inclination prefile
for a given segment.

551.2 Lacalicns where liquid is known ar was known to ba present shall alse be
considered for regian selaclivn,

552 The ICDA-PE shall ldentlfy DG-1CDA regions based ot establishing probaile
Incations of liguid hedd-up. Regicn 1 shall be the standard reglan far general liguid
hald-up. Offer regions may be estatiished based on other parameters ar zonditions in
the operating system, that in tha judgmznt of the ICDA-PE and ICDA Team | establish
fhe need Tor additionzl regions. '

0.05.21  The *Required" glemerts listed under "Need" in Form A Data Collaction
Form, must be collected and analyzed to determine if additional regians ars
nesded. [f that Information is not aveilakle, then its omission must Ye approved
and documented on Form B "Feasibility Assessment Report’ before
precesding.
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EE22  The“Considared® and “Not Required” elaments Heter vnder "Raginn
Selecton” in Farm A Data Colfection -Form, may be taken into account when
estabiishing DG-ICDA reglons.

A new DG-1CDA region shall consider each current inlat, any inkets that weare currant
al the time of the previcus DG-ICDA (Gt ars no lenger beimg used), and any historic
inlels that have shown interna: corrasion during past DGICDA assessmenis. Route
changes should also bz considered, as these may affect the locations of liquid holdup.

553.1 1% Time Reguirements: The first time that DG-1ICDA is perfarnad en a
given pips segmant tesling for kgaids other than water and items sush as ths
notanbial for MIC shall be parformed. To detarmine severity or cotrosivily of
theze locations, the results shall be compared to the “Triggers Far Internal
Coresion Correstive Work™ aiven in Appendix F.

£.53.2 Subseguent Investigations: After lhe first assessment is gerformed, any
internal corrag.ah oocuriing as a result of past llquid upssts wil have already
bean ldentiflad.

« i no corrosion Ras bezn found, then future corrosion may ohy OCour as a
restk: of liquid upsets from current in efs.

« [f carrosion is found, subscquont assessmaents ko datermine growth rate
andfor active corrosion should be performed.

Any afects on flow and pressure atiributed o compressor and valve locations may ke
eonsidared, as thay may cauge gignifizant changss in supericial gas veleelty, effecting
the critice! inclination angles.

Pressurs and temperature changes over the segrment length may be consitlered, 25
these changes can induce water condensation or effect the critical inclination angle.

Ifthars has basn bi-dirsctiona! flow through the pipeline, sach direstion shsll be treated
separately. Therefore, it may happen that the center area of a pipelinz is considersd
unlikely ta have intsrnat corresicn while the twvo ends ars aress of concern.

in relztively tevel pipelines, it is possibla that a region may nof kave any Inclination
ang.os greater than or cqual to tho critical inclination angle. 1f it can be documented
that the critical ‘nelination angle far the lowest flow conditions sver expersnced by the
regior: in guestion is never reached, than the region may ba cansiderad fres frem an
inarnal coroslon threal. Any slsctrolyte intreducad to this regior would be transpored
throlagh the entre region 1o the next caownskream regian, and wedld nat be held-up
anywhere in tha upstream reg'on.

5071  Ifaregion has ever experienced no fiow, or thers is not ayfflelont
doclrnentattion of fluw rates o astaolish the ‘owest experienced fiow rate, then
the reg.on may rct he eliminated as an internai corrosicn threat.

For each region, the ICDA-RPE anzll identify the firgt upetream incknation angle groater
thart or squal to the critical Inclicafion angle determined by flow medeling results.

£.65.8.1 If all Inclinatlon angles are smaller than the critlcal Inclination angle, the larges:
inclination angle i the region shall bz chosen.

in gome cazes, dripe or other facility componants may sarve as Tguid acsumulaton
paints. They may be used as DG-ICDA sxamination points if it cen be demonstratad
that they meet the following reguiremants:

s They are located within close proximity upstraam of the selected aite.
e They have a dasign aperation and mainterance thal affectively traps ligulds,

v They have a corrosian enviranment that eltber reprasenss or is niore severe than
the pipefine.
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5510  The ICDA-PE shall compare the sites selected with ary pricr internal corrosion
indicativrs and data obtained fram the field vislt ko rmake sure that they are consistent
ane] that diract seaminations of thess sites are passible.

5.6 Raglon Selection Report

58.1 The siart and end ‘ocaticne of all DG-ICDA regions shall be documented an Form G in
Appendix C. Distinguishing charasteristics for each region tney alse be ducurneited
using Formm . The ECDA-PM, the ICDA-PE, and the Manager of Infegrity
Menagernent shell review and sign this report. Neccrds shall demonstrate complianae
with 49 CFR Part 192 and snall b2 retained for the useful ife of the pipsling,

5.6.2 The ICDA-PE shali prepare a report for each region. It shall include, but 15 not Dmited
ta the following: :

«  Statemant ragarding the accuracy and precision of the inclination profiles
s  The results of all flow modeling calculations including Form O Flow Modeting
» Sites selected for direct examination

Form C and Form D tagether shall satisfy this requirement. The report shall be signed
by thelDCA PE, the ICDA-PM, 2nd the Manager of Integrity Management. A copy shall
be ratained in the project file. .

6 Identification Of Locations For Excavation and Direct Examination

8.1 Onjectives
Tho ekjectivas of tho Dirent Exam.haﬁon step are te:
v Select sites for direst examination
e Ewaming electrolyte trapping faatures
o Fucavale and inspect selectad sites
v Asgass the exdent of carrosion
»  Perform ramaiﬂ.]ng strangth evaluation
Each step for conducting direct examinationa will be desorived in the following paragraphs.

During the Dirsct Examinaiion step, defects other than internal corrasion {g.g., axternal
corrasion, stress corrosion crackirg, or mechanical damage) may be found. [If defects from
sources other than Internal corrosion are identifed, UD Standard 34134 “Selection of Siesl
5as Plpeline Kepair WMethods" should be consulted to determine the appropriata action,

The Pipeline Engineer shall be consulted hefore any repairs are made.
8.2 Selection of DG-ICDA Excavation Sltes

821 The ICOA-PE shall follow the pracess identified below to select the sites for direct
exaninafion in each DE-ICDA region. Any deviation fram this pracass reust be justified
bagsad cn sound technical princinles and be approved by the IG2A-PM, and the
Idanager of lntegrity Management . '

B.2% Reguired by Code: For every DGICDA reqion contzining at least ona HCA-
covered-segmant, & rminimum of two excavations and direct exarminations must take
placa within an HCA-coveraed-segment (per 192 927e3)).

5.2.2.1 "One locatien must be the low point le.q., sags, diips, valves, manifolds,
dead-leqgs, traps) Witk n the ECA-coverad-segmert nearsst to (he beginning of
the ICEIA Region.” {per 162,92 /() (3)(i})
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g222 “The second lacation must be “urther dowastream, within 8 coverad
segment, near the end of the ICDA Region." (per 192 92723 (0) The end of
the ICDA redion is the localion whers the [CDA model predicks slectrolytes
coulc accumulate based on the critical angle of inclination alxove which
glectrolyte flim cannot be transported by the gas {per Protocol B.OB b

Etectrolyte Trapping Features: If the trap gecmetry restricts evaporation, it is
possible for corrosian to be mare severs inside a downstroans trap. Thoroforo, tho
pizeling opsrator should consider sxeming af least cne feafure where electro'yiz can
be trapped directly downsiream of a pipe inclination angle greater than the crikical
inclination angle.

3.2.3.1 The elecliolyle rapping fealurs may sore ss a DE-ICDA examination
tocatlon If | mests the requlrernents descrined in £.8.10.

Additional examingtions may be performed a5 deemed necessary by the [CDA-PE,

When the DG-ICDA nrocess identifies internal corresion basad or, inspaction results,
ths ICDA-FE shall do ons of the following:

«  Pariorm addidonat direct examinations on potentfal Uguid heldup lacations identiffed
fer that reglon in the Indirect Insp=stion step

s Perierm anothertypa of integrity assesament on that region

The sites aelected for dirast examination shall be dosumeanted and kep: within the
profect Ma, Farm E: Shte Selectan for Dirsst Exarmination, n Appendix C, shall be used
for this documentation. .

6.3 Pipe Excavation and Inspection

6831

£i.3.2

.32

6.3.4

6.3.5

6.3.6

Al pipa axcavations shall be in accordancs with PGEE Utility Gperéﬁcns Guideline

G14413 "Procadure for Excavatng Pipeling and Services”

" Low poincs (e.g. sags} may be partizularly vuinerable o nternal corrosion becatise
liguid aecumulztes at thagse locations during perlods of stagnant flow. Tharefore, for
euc DE-ICDA excavation site, examinazion shoukd begin at the low point immediataly
upaTeam of the eritical inciination angle and continue dewastream until the critical
melination angle is reached. Sufficisnt pips shall be examined to verify the presence or
absence of intermal comosiorn.

8.3.2.1 Examlnation length may be shortened If there is a corresion manitoring
devire insialled as a result of a prior assassmant within icantified excavation
fength,

The location and s:ze of the excavation site shall be identified and recorded on Farre
E: Ulract Examination Data Skeet, in Appendix ©. The center and ends of 2zch
excavation shal be located and recorded with 2 GPS instrument. The length of
exposed plpe shall be physlcally measurad and recorded on Form F. The GRS

-caordnates shall te stored In an electranic file and copled on the cantractor's project

ch.

The ICOA-PM may have 12 excavation expanded In 1zngth if It appears that the
interral comasion may extand bayond the boundaras 5f the exeavation. The
oxparsion shall ke performed cautiotsty and documented on Form F: Direct
Examination Data Sheet.

Aplps level (angle finder with magnesc base) o ejuivalent mray be used to maasure

inzination angles. Inclination anges and the staiioning at the low point shall be
recerded on Form F. Detailed data an the pipe conditian is alse impartant to record.

The pipe shall be inspected by a person that is qualified by PG&E Operator
Cuallfication Program to perform the task of "Corresion Cordrol 03-05". Tha individual
shall complete Form F: Direct Examination Data Sheet. Any deviation frotn those
procaduras shall be identifled and approved by the Manager of Integrity iManagement,
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ILl . including tetharad piy technology davices, may be vzed as a detailed dircot
exemination tools, Guided wave uirasonic insssclions nwy also be used to augiment
the direct examinat'on procsss. For beth cases the bel hole for launching thess
dovicss shall be of sufficient length to allow direct physical examinatian of a sample of
detected anomaiies so that vetlflcation of tood accurazy can he estabished. Similarly, |
hane held tools are used then detalled and ascurate measurements of the wall
thickness and exial length of any wall logs Indicallons shall be parformed.

6.3.7.1 Minimum wall trckness with’n corroded arzag must be idetlled.

B2.7. 1.1 Ultasoniz Inickness measuraments, radlography, or another
generally acceptsd fechnlque may be used to make these
measuremeants. Measluraments must be perfommed by individuats
gualified by fraining or experience.

The =everity of al defects must be evaluatsd, and Ihe pipe shall he repaired if
nacessary acearcing to UO Standard 54134 "Selection of Steal Gas Plpelme Repair
Methads™ All remadiation of | ICA-coverad-segments mus: be conducted in
accordance with 49 CFR 192,533, :

Indications suspected of havng causes other than Internal corrosion (L.a, dents) must
b investigated using UC Standard 54134 *Selection of Steel Gas Plocling Repaw
Methods Aftachrnent 2-Calculation to Delenrine bz Estimated Strairn in 2 Dent’”.

Improvements for real-tirme monttoring and futire site accessibality may ba installed at
the time that the excavation is takicg place,

6.5.70.1 Onece g plpeline is expoesad, consider installing a corrosicn menfiaring
devics {i.e.. corosometer probe, corrosion cotpan, Lirasonic sensor,
alactrical resistance matrix, etc.) that may allow tho coterminaticn of
mspeciion intervals end provids manitaring in the locat'on mas?
suscoplicly to internal corrosion.

Pocumeantation: The kbcalion and slze of the excavation site and the results of the
Diract Exarninaion shall be documented usirg Form F: Direct Examination Data Shaet,

Remaining Strength Evaluation and Motiflcation of Immediate Responss

6.4.1

642

6.4.3

G6.4.4

64,5

The purpoze of the remaining strength caloulations iz to determine the predictad
burst pressure at corraded areas to assuse that i meets the Area Class Localon
Design Requiremeants.

Tae predicted st pressure may be calculsted using the RSTRENG salzutation
methadology in all corrodad areas with 2 wall boss greater than 20%. Cther 2nalyticat
technigues, such as linsar elastic fracturo mochanics, ASME B-21C, efs, may be used
as deamed appropriate wﬂh approval by the Manager of Insegrity Managemewt or
dasignate.

An individual qualified to usz RETRENG shall perform any RSTREMG calsdlations.
The qualification records shal be maintained in the Integrity Management Program fila.

T1e safety factar for the evaliater] area ghall be determined by
S'Flzza.rr = Pf
MAarP
S = Saiiiy factor of cormeded area

MACIP = Ndeimunr alionpabde aneriting presvire
= Peedicied faffive Prassurs

T safaty factor shall be compared with the safety factor for the class location of the
evaluated area, Table 3 in Appendlx & provides the corresponding safety “aclor for
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gach class location. If SF..; 15 [ess than SFps apecified far a gives location, a repair
will be ranquirad. :

6.4.6 An irmmediate repair is necsssary if any of tha following cenditions are met {aocarding
to 40 CFR 182.933 {dj:

s« Avremalndig srengll calouialion shows an 3F ., Bss han of egual 1o 1.1 lmes the
Maximum Alowable Operating Prassurs at the locatlon of the anomaly.

«  Adentthat has any indication of metal logs, cracking or a slress riser.

« Anindication or anomaly that in the judgment of the qualified parsan evaluating the
assassmant results requiras immeciate action,

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

647 tf & pressure reduction is neceseary, the pressure shall ba reduced using
ASMEIANST B3 13 or "RETRENG" or the operating pressure shall be reduced o a level
hot excesd ng 80% of the operating pressure st the time the conditior: was discoverad
{49 CFR 192933 ().

6.4.8 The ICDA-PM shall wor< wilh the Pipeline Engineer to have the damage per US4134
remedlated in order fo restare the pipe o the MCP with the appropriate safety factor
spacified In Tahls 3. Altemativaly, ths MOP may ba raddcsd B astablish the safsly
factar.

6.4.0 Motification: lf any of the immediate repair conditions are met, the follewing people
shail ha contactad: ' .

o [CDA-PRM

+ [Respansible Pipeline Cngineer

+ RManager of Integrity Managertent
* RManager of Pipeline Enginaaring

The ICDA-PM o the Fipsling Enginesr shall cormmurnicate and document all reguired
pressurz/cperational changes to Gas Systern Operatlions (GS0) and the date that this
determination iz made shall be documented on Form ; Remaining Strength
Evatuation, it Appendix C.

8.4.40 Whars evidence of corrosion was found the ICDA-PE shall sveluate the potentiad for
carragion in all pipaline segments in the pipaline system with zimilar characlerisiics fo
the DE-CDA regian in which the cormosion was found. Bath covered and non-coversd
sagmeants shiall be evaluated. Any corrosion discovsred duning these svaluations shall
be remediated according to 48 CFR 192,933

6.4.11  Documentation: Tha resalts of the remaining strength svaluatlon and the RSTRENG
calculafion shall be documnented in Form 6. Remanng Strength Evaluation, in
Aroandi [,

.5 Hool Cause Analysis

6.5.1 Process: The |GDA-PE shall perform a root cause analysis for sach area of
cartostor associated with a location where pipe was removed,

$.8.2  The motcause anabysis shoud identify the corresion mechanism by idantifyiag the
main drivers for corrosion in the area inclucing liquid and gas chemis'ry, solids, and
comeslve microghes and deferming recommencations fo mitigate the deogradation,

6.5.3 Daocumentation: The root cause of Miernal corresion parfermed shall be
documented in the project fite and summarized an Forer H: Root Cause Analysls. A
ool cause analysis can caver multiple corrosion ind'sations provided that they are
simllar in all charastarisbics listed in Section 6.5.2.
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6.54 DG-ICDA Evaluation: If the reot cavse analys's idantifies a degradation mechanizm
that the DG-ICDA process is not well suited Lo detect, the mechanism and its location
shall ke documanted according to 6.5.3. A suitable assessment method shall then be
used to avaluats those geqments of pipe that are vultarable to the dentified
mechanismh

6.5.5 Corraztive aclions taken {o address the root cause duiing the Direct Exarnination
stap shall be dosumentad an Farm H. :

6.5 Direct Examination Report

All cata, actans and decisions pertinent to the Direct Examinaition step skall be documanted in
g clear and conglee manner. Records shall derronskrate compliancs with 49 CFR Part 192 and
this procedure, and shall be ratzined for the usaful ife of the pipelins,

g8.6.1 The |CDA-PE shall prepare a Direct Exarination report for each OG-1COA region-
and have it signed by the 1C0A-PM. Form |: DG-ICDA Direct Examination Ovarview
Repor, in Appendix C, shall be used for this purpose.

B.5.2 The report should irclude bul is nof mited to the following:

o Characteristice and Foundarfes of DG-CDA regions, if applicable,

» Inspection, sxcavation, and repair procedures,

v [ata collecled before and aftsr the excavation.
e [ength and actua’ inclination of the exposed pipe at each location
s Dalz Jsed to identify other areas that may e susceptible te cotrosion
o Dala Jsed o eslmale conosion growll rales

If corrosion was found:

beasured metal-loss corrosion geometries

Defect analysis. Temalnirg strengtis, and root cause analysis results

Planned inkigatlon acthilles

7 POsST ASSESSMENT
T4 Objectives

The chjectives of the Post Assessmeni step are ta:

¢ [Determine any nocossary continua moniaing for intetnal carresian
s Aassess the overall effostivoncss of the BG-ICDA procoss

e Determine the remaining life of the pipeline segment

+ Determine the reassessment interval

Tho procoss for conduciing the Post Assoessnten! step of a BG 1ICDA are outlined balow, Each
step will be describad in the following paragraphs.

7.2 Continual Monitoring of Infersal Corroslon

T.21 Continual monitoring of HGA-covered-segments whers internal cotrosion was “ound
’ shall ha perfarmed in compllance with 48 CFR Part 182 227,

T.2.2 Continual menilaring technigues may inciude one or more of the folowng,
v Coupons
s UT Sansors

&+ Electronie/Corrosometsr Probes
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o Peaiodleally drawlng i ioeids af Tow poinls and chemically avalyzing thermn for the
aresence of carrosion products.

Each technique requires proper data interpratation. The frequancy af rmonloring shall
be baaed on root cause analysis and aevarity of corraaion found.

7.2.3 If there is ovidencs of cormasion praduets, prampt action shall be performed. Action
taken in an HCA-covered-segment in the ICOA region shall also comply with 48 CFR
192.933, and one of the two following required actions shall be conductad:

 Excavations of HCA-covered-segments 2t localions downstream from where
electrolyte msy have entered the pips.

s Aszsessment of the HCA covered-segment using another inlegrlty assessment
method allvved by 48 GFR Part 192

7.3 Aaseasment of DG-ICDA Effectlveness

7.3.1 Data froem tho threo provieus stops shal bo analyzed to cvatuate the offoctivenoss of
PG-1CEA a5 an assessment method for addressing internal comrosior.

. 732 Eflecliveness of (he DG-ICDA pracess can be delermined by the correlation belween
detectad correslan and the DG-ICDA pradicted oeatlans. Other methods may also be
usad.

7.3.2.1 if corraaicn waa found dewnstream of 1he firak site aelected based on the
maxlrum criteal inclinatlon angls, the WCDA-PE shall re-evaluate the crltlcal
Inclnation angle. '

7.3.2.2 - DGE-HCDA for ges pipelines is basad on the premize of mtemmtient
upsels. Whie most such pipelines shoutd have litthe o no cormsion, the
presence of exiensive corrosion at many locations or the presence of corrosian
on fhe top of the pipeling suggest that this premise may have been viclated.

733 Par 43 CFR Part 192, evaluaticn of DG-ICDA sffectivensss of HCA-covared-
segments must be completed within ona year of commencemant of the DGICDA
Drect Examinations (raf 192.927 (ch4)(i}).

734 Par ASIME B31.85-2001, Section 2.4, e followlng performancs measures should be
tracked

«  MNumber of milss of pipsling inspacted versys program reqguirements,

s Mumber of immediate repa’rs comgleted as a result of the integrity management
prodram.

o Mumber of Baks, fallures, and incldents (claasified by cause)
¢ BMNumber of repair actions taken due to direct assessment results.
& pNumber of internal corrosion leaks.
7.4 Determiration of Ramaining Lifa

7.4.1 The KSBA-PE shzll seleck, technically justify, and validzte the methad(s) used for
determining the corrosion rate. Ona or mera of the following methods shauld be uzed:

7414 Re-zxamne the slta at a prascribad fragquancy to determins or assess
the mean growtlr rate (e, maonitor the site for corros’on growth on the actuat

npeh
74.1.2 Instali one ar more corrosion monitaring devices at sites of predictad

ouid accumulation based on fiow modeling andfor ather representat ve
focatians,

7413 Apply & corroslon rals model basad onoparating candilons, gas auallly,
liuic! compositian, ithe presence ar absence of 1C, and other key factors.
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7.41.4 For cases where no corrasian was found, skipping 0 direc: uae of ASKE
B31.3% Teble 3 ‘or determining the reassessment Interval may be uses.

7.4.2 Tha |CDA-FE shall calzulate the remainirg fife of all axcavation locations cahtaining
a corroded area with & wall loss greater than 20% by apalying a corrosion rate to the
corroded area that exhiblts the lowest predicted burst pressure.

7.4.2.1 if the root cause analysis shews that the weakest corradead area le
unigus (and thersfose not represenative of the doninant degradation
mechanlsm), then the next weakes: corroded arze may be used 0 determinz
the remainlng life,

7.4.2.2 The equaticn balow shall be used to calcukate the remaining life:
0.85( ., t
REL = —ZZ[ [Pf - MAOP)—
yp i CR

Whera

KL = Hemalning Life (years)

Y¥P = Yield Prassure {pai)

Pf = Fallure Pressure from RETREN®G (psi}

MADF = Maxmum Allowabie Dperating Fressure {psi)
= Actital Uneorroded Wall Thic<ness {inches)
CH = Corrosion Rate (inchfyzar

7.4.2.3 Documentation: The remaining lifa shall be decumentad on Form J;
Remainlng Like Detarmination, 'n Appendix D.

7.5 Reassesamant Intervals

751  The reassessmeant interval for a DG-1GDA region sfiall not excesd cne-half of the
shortest ramaining life caloulated in section 7 4.2, as spplicable. For additinnal
requirements on maxirum intzreals see ASME B31.85 Table 3

7.5.2 Accordng to 42 CFR Part 182,938, the maximum reassesszment ltarval for HOA-
covered-segments fs savan years,

7.6.2.1 1f a roaszessren intetval greater than seven years is established, 2
cenfirmatory direct asaessment, in accordance with 122,231, shell be
performed an the HC A-coverad-segment within the sevan-yaar period. A
follow-up raasssszment shall then he condusted at the interval established in
section 7.5.1.

7.5.2 Data must also be evaluated to determing whether HCA-covered-segmants should be
regssesszd af more frequent interals than thoses ststed in 40 CFR 192,039,

7.6 Post Assessment Report

All data, aclions and decisions perlinent £ this step shall bz documentad in a clear and concisz
manrer. Records shall demonstiate conpliance wilh 49 CFR Pal 192 and shall be retained for
the usedul life of he pipzling.

T.6.3 The [CDAPE shall prepare the Post Assassmant renot. It shall contain, but is not
limitod to the following:

7.6.3.1 Remaining fife calculation results
o Maximum remaining flaw slze determinations
« Corroslon growth rate determinations
* RMethod of estimating remaining lifa
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764

Pape 20 ol 63
Diate: 12/2009

+ Results of remaining strengih taloulations
TH3Z Reassessment intervals and schedulad activities, if any
FE3.3 Corrslzicn batween sarrasion found and sites pradicted ay DG-ICDA
7634 TWanltaring records

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

Comnwinication of Recommended Mitigation Plan: Cornmunlcation of
Recommended Mitigation Plan ghat ba made to communicate mitication tazks that
perizin o the line being asssssed. Toe following responsitle partiss, a3 appropriate,
should be included on this communication;

Responéihh Pipeline Engineer, T&R Supervisor or District Supsrintendant,
Respongible Senlar Gas Distr butios Engineet, HCDA-PE, IGDA-PLt, eic.

The 1CDA-PE shall complete Form K DG-1CEA Peformance and Effectiveness
Raport, in Appandix C, for each DGE-ICDA profact. Tha raport shalt be approved by tha
1ICOA-PR and filad n tha aroject dla. The raport shall include the following:

TEH A summany of the Pre-Assesamant Oata Collection Formn, including data
frorm diract examinations and other data as apprepriate,

7652 A summary of the Inspection results, comparng the results from the
caloulated Inclination angles with the actual values and the prediuted coirosion
sites with any corrosfon oirservad during 2xcavation,

7.6.5.3 A summary of the Direct Examination results, Including the number of
excavatilons parformed, the remain ng life of the pipe where infernal anomalies
weare fourd, and tha nomber of rapaire or immediate actiong.

FE54 A summary of the Posf Assassment rasults, insluding the shortest
caleulated rednepection interval for the DG-ICDA projact, the results of the DG-
ICDA effeclivensss assessmant, and Tesdback for lulws projecls.

B.0 EXCEPTION PROCESS

8.1 Expoctations: It s expocted that afl requiremenss of this procedurc be met when conducting a
DE-lCDA, However, when this is not passible, then exceplons can be made by obtalning approval,
and doclmenting tha axceplions, as prescribed in this section.

Ohjactiva: The purpose of this section is to provids contre: and dosumentation of exeeptions taken
af this pracess. This contro! and documentation fs to maintain the integrity of conducting an DG-ICDA
pracess, 1o contimicusly imprave the procass by providing feedback, and to have an auditable trail
and be In sompllance with the procedire at all times.

8.2 Exception Requiremments: The fallowing process is required for taking an exception with this
procadire. |t shail be documeanted on Form L Exception Report:

8.2.1

4.2.2

223
3.24

8.2.5

Sectlon of Procedura: Stabe the spacifiz paragraph number whera the exsention is
being taken. Briefly state in your own words the requirementzs of the peragraph.

Alternative Plan: Stata what is proposed ingtead of what is racuirad in the
proceduro,

Reason: Provide the reasen the exception iz nesdead.

Racommendatlon: Indicata if it 1s recommeandsd o change tha orocedurs or that
this exception is project speciic.

Approvat: Chtain approval from the Manager of Irtegrity BMenagement cr designate
pricr for acting on fhe excaption.

N 6TRO0C37 14
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B.2.6

approved exception repors in the project file.

9 DGJICDA PRCJECT REPORTS
2.1 Project Report

Pagc 71 of 63
Thate: 12/2009

Documentation: Cocurnent the above iterms on Form L: Exception Repcrt. Place all

The |CDA-FM shall prepare a report and submit it for approval to the Manager of System

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

8.2 Contents

The report shauld contain the folowing infarmation:

Form A Data Collection Fomm

Form B: Feasiblitty Assessment Report

Form C; DE-IC0A Red on Repori

Famm B2 Flow Rodaling

Form E; Site Satection for Direct Examination

Farm F: Direct Fxamination Nata Saeet

For G: Rernaltlng Strength Evalustian

Fonn H: Root Cause Analysis

Form I DG-ICHA Direct Bxamination Overview Report
Fotm J; Remairing Life Petermination

Form K: DG-ICDA Performattes and Effectiveness Repart
Form L: Exception Report

GTRO003715
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APPENDIX A

PRE-ASSESSMENT DATA COLLECTION
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RWP-11}

Date; 12,2008
Tahle 2: Possible Effects of Solids and Sluclyes on

Pipeline trtarnal Corrosion

Action

b Retain eleclrolyte inside a porous meirix or under g solid

layer

2 Atlract electrolyte through hygroscopic properties and/ or

deliguescence

3 Formalion of a concentration cell {1.e., under deposii

corrosion)

4  Formation of a protective layer

Pape 28 of 63

Eileet

noreases corrosion
Inereases conrosion
Increases coitosion

1Yecreases cortoaton

Table 3: Daslgn Reguirements by Area Glassification

Avrea

P % SHMYS S¥ i

[ 0.72 1.3%

2 06 1.67

3 0.5 2.00
T4 0.4

2.30
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Ruib-10 Page 29 of 63
Date: 12/2003

APRENDIX B

EXAMPLES OF PIPELINE INCLINATHINS AND CRITICAL AMGLES CALCULATIONS (NACE APFENMX A}
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\ _ Dete; 1272000

APPENDIX G
DGACDA ReEPORT FoRms




Langyy “sdiegy] SSededEter )| m_E_..m_Em PIALT "RTE) 58T QAT UOISTATCT (5800 Ble(T
paambey 1 — HAN, PP — O paimbay L o
prREnb 108 = W FRIEN] = (] parmbe =7

SIOMIE
DUE 51721244 IoATE /E2IRSE TRIBEMISE AUE POE
BFLLEE0.0 TA8| a2 e Do 10 SUOCEDDT

a W | W

TRATEA PUT 51053000000 QnrEsr]

q ik 4

"GOO

SRR A1AL AR 00 BD SO YT
-fuawesluoe woor yes Sdup sk *sjoal
TumEmsuL “ede) - CSimptEat Pk S
DERAESELY PO I0MUME [ Sadugany poe adly

a | A

[ EEATE T

k4 aJ F1
a bo! o o SpROd P RUMARY | 471
] Wi 2 i sl mmE | F
k! R K | SAUCTaT) R -1
I 1 I s e |
o 4 S n - [ H

T TTETH TN

PRI K

o[ [HUy
[TIELIRET T}

{ToTeL)

¥

ST ENRQ

B b

—
EZiEn|l s | 4
o = T WW '
=3 28 2| 2
BEE[FEIEE | ™
wa ls” EF -
~Z T |RE

swanaanbay

TEL Tl vy |

‘S|qE[LENE 10U 3| Z)ER Delhbal uosesl

U LUALILI € ST SPRISUI PROYS PRI SUSULILGT U U UOELUAN] RISy POUSKIC BIEQ P4 Ul PEPI0IS] 8g MOy WSS BIEP JENINPU) 5UL 91 Aenanied poeciu] e JUBLssd sep sErdodds
441 SUETIU 4G S]SIUR1 BYRE 130 Jo UnNS2)|at 3y} SIETPU (84S STRUBEAD 10 WA YOI SUL aInpsocd 99 0 o7 yimiBRIEg yum sousmuatoR w pers|tuce S [[2YS g S| tSusnanney)

N4-¥A2I
LAGLUNRN U]

£0 30 Tt adug

=11ty

QOUT/TT =21B(

whireyasiy vones
utad ol Buipus
o sy Bunaeg
e 13afoid Yaoroda

ULIO4 WoRae| |00 eled .V WH0S

01-dNd

GTRO003726



2R3y ‘sdej] ‘SoseqRIecT SUIRATd PIOTY “SID Sl ALY G ACSIAL] Se0nog Bed
paumbay 10N = YN ‘PARPIEUC] = ) PAImBAY -
poambany 1IN = N "PRrsac] = (] “pantbay = o,

3 €N 2 a . 1ahon po adsT [
d N 0 il B v b
: slugy 'gaapa _
2 #N A 4 S AL “TpEaL [ seFmya veeany | b E
- N 4 4 e 5enp il posoulxe po suugeal | TE
g o q o sdaang 50 w sdem so80), g

| au £l | BugroD AT | FE

; . . _ Burssorn [T U sgur] MOISRIMSIMG 410501 e
2 Al | AN g AH Ssurgooegs s aded g0 o) Anonee g :

monoand nerloncEus T &7

L
E
¥
al

4
Th
=
&4

SO JELITH S ELE L [

L}
3 -
FE | qld T
=3 £ 2 (A= |25 B "
FJEATHTO PRLIER ) BERGY W..m m ﬂumuh_u._u.m it | m W m w m w =2 U [A] TIE] e
=58 = eS| T =
B E = .

fuawzanbayy

S WU E SE “BPNILE FNGYS PR ShISULeT 23 W WSREULGHY| PRy REGEG0 EiE0 FUj Ul PRRIGaE Y PINGYS JMIS|E BIED [ENpLIp) Syt of Jerallaed Ueheudoe) s jusas ﬂmn Seudosdde
a1 Buieiin 4 SueusE|3 BIED UOED 40 UDRIEN0D JL1 SIEIIRU JRyS SiEubISen Jo A0l S ainpeotad Bup g5 T Ydes Beked (R BCUEPICD0E Ul PRSThCT B JRS LD} S SSUofongsug

s2EXeas1] UoIElS

nd-gdazl . nucd ajw Guipug
-JaflUNY a7 e o N0 2N Pues
3 10y | - :awep 12afold vao-od

LEICG] UORIB[00 Ble] I NHOS

G00T/TT 9 :
miammumﬂ _ E.._Em

GTRO003727



120 *sdej “soseqeie(l SUEadL ‘PITS 'SID *SSILT SATATY UOLEA L] 130N, KB c
Founbayf 10N = H/N PISPISESD ~ O ‘poguby =y
pamnbay] 103 = YN Pansed = pmbyy = |

E=TT ]

11+

1 2 4 ABEIS 30 ETLAFEE) 1oL Sl Poiten]

o a 2 ) s g0 CEH |0

2 aM | 4 d sodeg, afonass | Sy
T o a] o 44 aesdn peby uo ey | Fr

LR Gl e 4] SUGHEIRIN PIUE S]] 350 m&mmﬁﬁ or

> W 4 |4 AxmEamaas | g7

1o um | o bl uopwIpAnap o ediL | o=

‘spribi L) LA OSIAST 1 I 16 BC3ap
a0 o) AT T ST ST Fr
DE0P “IDLLED A0 4T3 401G DT TENSOIIL

=
i
o
]

3 5 W - a SICET AC]] Bueiada awzdyg £r
W 9 i q eomsgnid Fupurado untedtg T

b U Fl " aurrmaadnay Boersco L] T+

=
= | =
i -
“ =08 2= |EF|Eg ) 7 ,
P = o . . =] ] ' .
S PRUIEHI() FIT0 S B SAMLTT B TE|STEE] = TIWH Y BE(]
u g2 2| < |EE |22 B ar
SEE E RS
syuawnnbayg

"HUE [ERE 30 5 Ejep palinbal Ooseat
S} LUNUOUIW B 58 'Spn]oul FINGYS REjU FUSLILUGS ) UL USEuacgd ] ' Bal PR R0 @4l W PERICOE) 0 D|NGy? juawls|a B30 [FRRAIE S o mnoped uedRLUo U] Al JuSUEs o EXER areliatriie
oL} BL[BOIL £ SUSUs)S BJED UIED 40 UO0D3|00 36 SEI(PU] | BYS SENGISep 10 [ Hw0 0] 2] einpadcid AU o &g b ydel DRieg g sUBfU0SOE W PEHADD B0 | EYS WAt SI] SSUURGSEUY]

sabiaeyos|g woels

TNd-¥aal nuiod spw Gunprg
T sguIny Aun Juiog anw Punierg
“ayeq - wwweN eloid yua-oa

WG Uoila=flod ejed Y IWNHOd

GOOZ/TT R
€0 J0 ¢ 338g OT-dINH

GTRO003728



IS0 *sdetd] ‘saseqeing auadrd DR 510 *59)Ld aAToTy MOTSIAI(] (S20m0s L
Pornbad 10N — /N TREpIIC] = O ‘parmborg -7,
pRIMba] 10N = WN Pansad = & pambay =9

k= B

2

k|

ERICIL T MEdy]

. diM

k-]

-]

LELEANE SO0 Tonoedsn] SUTRdIA

.Eu.,mna_uauu 850 21044

Yl WYEDLANY AOLGEN

Pt LT r) T gy}

POUELIC) SN

4 i a H 52000 Wd T — HIIDH 0P TOS0IIa 200 My
_“ 1 L a d sequnyy 2ulEds mee snopal | gE
d | o a SMAORE M AT | 8E |
o S I RN B H RN [BomS SE PR | 4T
o =l 2 o spanba] 0y SRELELY (RI0UDU og
Hq | o H grabry joelng] | §F
i I d Rl O g
o M3 ) SPI0IN] BB MO BRI | 6%
d ] o i ENANW 20 | T8
3 | d SR RGNTJ IAIAMIARILI

{1eruny
alaptiney

- -
*% |05 F
; 2E R =|F
g =S EE22 | F
= = EHEE
3| semogwEq Ex |FEIE= 2
= i | S ==y
5 S 3
= 2

T R

¥
ar

IN-Yas

slaquinpy aur

£0J0 CL9Teg

i -1y |

spuamannbay|

TEGEILEAE JOU 5] BIER PO e dnsral
S} LLMWEU I B ST 900 |0UN BINSYS DEl SIS U8 SU) UL UEIELLom | P ey RECIEION BB S U PRL0aS) 5 PGS USWE|S B ENRlE D sU) o} e UGQEULOL] T JLBLEDIS KB exeLderdde
Ay Bureni g Sj0SU8[S BIER UDBS 40 U000 S 230 U] gt RUBisEp o ] syl anpeatad Byt s b Y Beted LM B2UBPpIassE U pete(dluco B0 |BUS LIS SIU] SSUO0RSnISU]

GO0EET =B

afiEyasHT uoIEIs
uod apw Buipug
aulod s Ruoues
ey nalold yaal-eq

Lo uolas|jod Beq Y O

O1-dNE

GTRO003729



O ‘sdely ‘Saseqeiecy oCIREL PR L G153 ] FAIRIYUOTSIAL(] TSR0MOS BT
pamibay 10N ="g/N ‘parapisuer) =) ‘paumbey =y,
pazmbay 10N = ¥/ AL — ¢ PUmbyd |

91eq . Duawabeuep AUbGaju| Jo Jafeuepy
rayeq uabiruep 108lcud-gg
-oted ussuiiiug] 18loi4-vq o)
an 584 IEJE(] JUS1OYMNgG

2 lun| o | al sy Ad pang ~omanbagediL, | 59

| s Jils o SITULSERSSY B )] 510Ladg Lo

. "2 “SmES I FUT 20UE0 e .
L L 4 4 — SANAYIE PRI ~AIANUD 100 3
] H E] P fproby SPU0S 30 hUssg .9

BT IRENPAHE | ¢9

",
g__
[
B

SR

PRUITIICY BT

i3 o 3 i fueresdxan [Frmug Acpiy sndneepey | £
) =
PE|E s F
P E 5% TE2E | 7
Z=EZ SIS BB R £ FEZ | & LIFHMT T8 ¥
N W% |89 |8 X ui
EE 5 T
Sy bay

"5 ]OEDAL I6L 5| 0o padnbad uosad

AL LABLAIW B 5 DANEU] PIR0YE D8 SUSLILUIST 1) u UaELLEGL O[30 POUIEGO FIE SU) U] PRRI0sS) 90 PROLS oL LR jEh iUl SU o 1enoiied UdRBLLIO U] twal Jualuse sep seudeldde
[} Buiterion £n SUows(s Bep Y289 40 UCEI[00 3 emipd [eye TEuBisor Jo ng-ya oyl sunpaood Sy e g ek LamIBeIeg G StUepunene U paEden O |25 LUSE Il SSusSLgsu |

£9J0 o€ o5e]

efaeyoasig uopes

“Wd-Ya0l . 64 a)if Buipug
LISWINY SUIT 104 a)lyy Bunaels
‘ajeg - rowen Joloid Yaor9a

WEIG ] Ua]a2jlo] Bieq Y INHC]

GUOOT/TT =IB(T
)T1-diAd

GTRO003730



REMP-10 Pape 37 ol 63
Drata: 1272000

FORM B: Feasibility Assessment Raport

DE-ICDA Frajact Name: Data:
Sfarting Mile Polig: Route Number:
Ending MEHe Polnt: _ ICCA-PM;

Statlon Dischargoe:

Instructions: This form shall be compfeted in accordance with Section 4.5.3 ¢f the procedure, Placea
check mark next to &l condiions hat apply to the givan pinaling segmsnt,

Condltions that mﬁy make DE-ICDA unfeasible

The pipe normally containg figuids.
A parroston inhibitor has been vead.
The pipe has an iriernal coating that provides corraston pratection.
The plpe kas a history of pig cleaning,
The pipe contains an ascumulation of solids,
Thera is pre-1970 low-freqliency ERW or flash welded plpe [acated along the hottam hal” of (he
pipe,
Therz are missing “required” dels elemenis,
Other:

Technical justification for proceeding with DG-1CDA process:

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

ls DG-IGDA faasibia? Yas No

ICDA-Projlect Englneer Date:
ICDA-Froject Manager. ~ Data:
Manager of Integrity Managemesnt: Date:

. GTRO003731




RMP- 10 Pagz 58 ol 63
Blate; F2/72(004

FORM C: DG-ICDA Region Report

PEACDA Prajact Nama: Cate:
Siarfing Mile Paint: Route Number:
Ending Mie Point: ICDA-PM:

Station Discharge:

Instructiens: This form shell be completed i ascordanze with Sectior. £.6.1. Referto Tabkle 1, Appendix
A fo- mare detalled Infarmation regarding Reglon Distinguishing Characterisfics. |f tha ristirguisking
charactorislc | ot conkained in the list below, list the charscteristic under other, and pravide a teghnical
-ustiication for it being used as s region distinguishing characleristic,

Region 1 - Conalats of all piping where liquids could hold-up.
Posslble Distinguishing Characteristics: Current or historic inlets, crossavers, drips, exposed pipe, hi-.

directanal fow, sigrificant changs i lemperature or prassure, liquids known or suspested to be present,
significant diffarence in supsrficial gas veloclty, ofkar,

Raglon  Reglan Start Region End Possible Temperafure, Pressure, Flow (D,
i (gecgraphical [gecgraphlcal  Distinguishing °F atm Rata, In
reference) refarance) Characterlstic,  {min/max} [minfmax} mmecfid
if appiicable {minfntax)

*Justifleation for being considered a regfon distinguishing characterslic (if #10-Cthary,

|CBA-Project Englnoset: Date:!
[CDA-Project Manag:]er: Date:.
Manager of IntegHty Management: _ Date._

GTRO003732



BMDP-I0 Page 39 ol 53
Dzle: 1272000

FORM D: Flow Modeling

DG-ICDA Project Name: Date:
Starting Mile Point; o Route Numbar: L
Endlng MITe Paint: - ICDA-PA:

Staflon Discharge:

Instructions: This form shall he compteted in accordance with Saclions 5.2.6 of the procedure

Flow Model Used:

Justification for vsing flow model if other than the model given in the procedure:

commenits:

Flow Modelitg Results

Region # Po QF Flow Rate Vo & (criticat max &, min 6, or
Inclination other {specify)
angle)
ICDA-Froject Enginesar: Data:
ICDA-Project Manager: ' Date:
Manager of Integrity Management: Data:

- GTR0003733
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FoRMF: DIREGT EXAMINATION DATA SHEET 1 OF 10 B
DAALL BA _ 4]
RECUTE MUMSER: H-SECKENT: o o ILI Lo DisTakce:
EXoMreaiion Dara: 1394 WUMBER: RMP-11 ReF. SECTION! i Tenk oE.2
MILE P<HWT: HEFERECE GiRTH WELD:
ExAMINAT QN PERMIRMER BY! REGof, MUMBER; [ETANCE FROR Givdl WeLb:
PGEE PROJRST MEMAGER: ICDA DRESCRIPTAR:
APpRnveD By: SraTMpEA:
Qroes MUMEER? .
ExcavATION PRIORITY: ExcavaTion REASON:
O IemeplaTe O sSciecuteniForl_l- 01 vear CJOmIER) O ecoa [ i O Hecosr
O wowror 1 ™ ! FFFRCTIVEMESS O s [0 Omer .
|F PRACTIZAL, TAKE PI5 OR G5 READS EEFORE EXCAVATION: _
Excavarion DETAILS:  CENTERLME GPS COORDINATES 'BasET 04 GIS):
Moo Hiwe: PrLanmED Exosaron LeneTH (1) N
EasTING: ACTHAL ExcavaToN LENGTH (FT )
CENTERLIME GPS CoorOMATES {UNCORREGTED FIELD MEASUREMENT): GPS FILE Maws: —
MORTHING! | _ . o e e am
EasTING:
CEMIERLIME GPE GLUORI MAT RS (CRRREL T ED FHELD MEagURERMEN )
MORTHIMG,
EasTivg:
1.0 DaTA BEFORE COATING REMOVAL
1.% MATVE S0IL TYPE! Oomar [ORock  [OZewn [ oam Cwrr  [10Ower
1.14 BACKHEILL MATERISL FOUND [deawz [stermy TEMaTve
DiPTH OF GovEREFT.:
COMMENTS: e _ e
1.2 COATING TYRE: {1 Haa [ Sowrestic [ PussmicTare 3 wexTare [0 FBE [ PowWERCRETE
O BapefMawe [ Pant OO OfHEs: . o e COMMENTS:
CoTihG THIoAMESS (NSFES):, MUMEER OF LAYERS:
1.3 HoLioay TestiHg PER=orRNERT: T Yes [ W2 VolrageUseo: _  Map Location oF Houoays BELGW,
Davick Usen: T Cofl [ WET SPOHGE  CoMMENTS:
1.4 PIPE-T0-S0IL POTERTALS M DITCH {(-aV): LS [
COMMENTE: R —_— e —————
1.5 SolL RESETIATY 11 CToH f e
Meruon: [] 4-Piy CLD o SowBox e .
1.6 50/L BamrLE LocaTion:  Cowmcwrs, . e e
T GrouMD Watez PresexT? [ ves [ Mo Samas(siCollecten® D1 Yes [ Mo SwelesH:
COMMEMTS:
1.8 CoaTING CONDITION: [[] Gacp--fMolcrooTa Pire [ Fan. - Coarike Panrslly BistoNocD on DC&ReCCO
[l Foor— Cosmins SeNIFICANTLY DISEONRED OR RISSNG
CoOWMENTS! —_—
1.9 Mak oF CoATNG DEGRATATION': . ZERD REFERENGE Pomr:
*SOTE AMY CALCARRCUS CEFOET LAGATIONS
FLov! -
2 ohoLoai
Bo'oLnck
B a'cuock
3a'ccok
12 O o
FEZT 0 1 2 3 4 ] G 7 ] ] 1
_ GTRO003735




Forw F: DIRECT ExamiMaTionN DATA SHEET 2 OF 10

IL1Laa thz1anzE:

DAJILI DA
ROUTE MUABER: H-BCoH LT
ExaninaTioN DaTe: INA NUREER:

RAP-1f Ree. BEChon:  Takla S.H2L

MiePoirRT

RerFerenes G:reH WELD:

Ex A e~Iok PERFOANED By:

REAGH NUMRER: .
PS3E PFORCT MANAGER:

ICDA DESERIFTOR:

D:&TeCD FROGE GIRTHWED:

ArFROVER OY: Bramarama:
30ER MUMBER! i
LiGPuoToaTaken? [ Yes [ Ne
*SEE FHOTO LOG FOR ADTITIONA, IMFOIMATION,
1.11 CoaTiNG SanPLe Taken? [] Yes [ Ne Loaca 1o 0F SANKLE:
142 Lo Unnerueatd Coaming? [ Yes [ Mo e *¥es, PH oF Laus:
1.18 Commosian Prooucr Present? [0 Yes [0 Mo {Fy=g Wes Samri r Taken? [ ¥Yes [ Mo
COMMENTS! .
1.14 30IL FH (S8 ELECTRODE). UPaTIEA: DO M3TREAM:
2.0 DaTA AFTER COATING RENCWVAL
2.1 PrPE TEMPERATURE [°F): MessureD Pire DismeTER (M)
22WeEDSesm Trre:  [[] DBAW  [] SSAW ERw [] sMLs
. [ sPraL ] ber FuasH [ ADSmnd ] IF can’| oeiermiNg, vISUALLY
2.1 GIRFHWELD COCRDINATES! PERFORM MACROTEGE TO LOCATE
& \DENTIFY TYPE {SEE TABLE 7.3,
MNarT ines: ELEMENT 2.2)
EnsTiNG:
ELEvAILON: WELD CLOCK POSITICHN;
2.4 DAMAGE FOUKD:
CORRDSION DamacE Llies OMe RECCI LARIGAE BAMAGE = e
CTHER DAMAGE! [
2.8 UTWaLL THICKMESS EASUREMENTS: TOC: L 10wrock: 20'GL0cK: I0cLooK
4 D oLoek; b OFoLock: BOoLoGKE | T OroLocK:
Booiock: 8 Q'cLack: 10 O'Lack: 11 eLcck:

UT WatL THICKNERS GRID [ 5:00 13 REQURED,
2.8 WET FLUORESCENT MaG. FART. 1% REOLHRED.  COMBEMTS;

BE SYRE TO ATTACH GRID T3 FORM-F ELEGTROMIGALLY. SEE PAGE G 0~ 10,

WERE THERE 2MY LINE2R INDIcaTions? [ Yes [ e

2.7 TAKE PHOTOE T DU umesl T CORAGSION AMD OTHER ANOMALIES

*SzE PHETO LGOS $OR AUDITIONAL MFOREIATION.
2.8 OvEryIET Map aF SafRODED AREA™

*3EZ AIT DRET: | MEASLIRMENT GRID FCR ADDITIC AL INFORMATION

FACIE AN Y CALCARBOLS DELOSITS,

IF WES, aTTACH MDE REESRT ELECTHOMNUGALLY A5 PART OF THE FORM-F.
RERORT T IMNCLUGE ALASE LIEST AND WHITS LIGHT 2HOTRS OF
INLGATICRS

Zoro Roforence Polnt:
FrLow

Y

12 c'oLack

8 CELsCK

Bo'CLooK

B R e et

12 oLy

FEzT 0 1 2

£
Th
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Form F: DIRECT ExamiNaTiON DaTA SHEET 3 OF 10

DAL DA ILI
ROUTE HUMRER: M-S=anENT! Il Laa B aTance:
ExarINATIOHN DATE 1M#& by ess: RMP-11RerF. 3ecTon:  Tabke hG2
PRLE Pois: RerFerENcE QIKTHWELD:
ExaMinsTION PerFoRY=O BV REGHC HULDER; DISTANCE Faay GIRTH WELD: -
PG&E Peagecy Mapager: IGDA DESCRIPTOR:
sreRcmen By STATIONHE:
OFDER MLUWWDER:

[+]) Ay (T4

At minimum crany pipe elevation profile and indicate stationing of 1) [t paink acd 2) critleal Tralinaticn angle.
Plare an armm an the drawing Indicafing direcfion of gas flove in the region(g). Cther lakels may alzo ha added (2.g. "o Station®).

Lnclingsian Angle (dagreas)

Depth {it)

LI, A

Distanee (ft.)

Flow =

STATHINETG STATIOM NG

NMOTES (Record stationing and names of nearby lardmarks such as creeks and roads. Frovide any additional information
that may help In spatially positioning pipe):
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Form F: Diract Examination Data Sheet - Page 6 of 10

INTERNAL CORROSION PIT DEFYH GRID

DAIILI DA 1L
Foute Mukeee: N-Brt=n: I LG DETakE:
Exar HATION DiTe: IR A NivRFR: RMP-11 RE=. SECTUON: j_’l‘.;hﬁ.ﬁ?
MeLEPoor: o REFERSNCE GIRTIWRLD:
Exas MATION PERSCHYED BiY: ) o Reion MUk EmsTaNCE FAGM @IRTA WD . -
PLI%E PROJECT MAHAGER: ICIA DESTRIFTOR:
APPREVED By - Smmomma:
Cener M BER;
Grid Sizew _ 1 inhciix __1_inch
Clock Pogition (spesify Dalow)
2 3 4 5 6 7 8 9 10 11 12
A
8
[
J. - ]
O i
i :
. I
c
F
(3
H
|
J
4
L
INTERNAL CORROSION GRID
Page 1 of 1




Furﬁ F: Oirect Examination (rafa Sheet— Page 7 of 10

COATING DAMAGE
DAL DA 1Ll
Raurs MmEER: N-BEGYENT: ILt LoG DISTARCE:
ExakINATION DATE; Ib:A Huma=s: RMP1 Ree, Seciak: Tahlr 555
Wit EPrarcT AFFFRFICF GRE WO . -
ExamiNATIcy PeR=CAYED BY; Recron HuwasR: DIsTARGE FRON Q@ RTH WAL - B -
PiS%E PRocECT MANAGER, [GDA DESSRIPTGR: -
: BEFRTAED BN STATICH NG
URDER Muweer: o
F‘EET FRDM I —_—— e = e _-e——
[ __REFERENCE | _D _ELDGE{ ) MAK LEN?TH {IN} FAAX GIRC EXTENT {IN.)
‘r I o
i
:i _————
- I.__ ————— - ey
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Form F: Direct Examinatton Data Sheet - Page 8 of 10

CORROSION LOG
DAL Da IL}
Reure M.wa=a: H.&FnmFnT; _ ILE Lo DisTAREE:
Exuirenman Bare: KA NogEEs! REAP-14 Rer. SEcmon:  Tabls 56.2 '
DlILE Baunt: AL Ll Gead 1 Welo:
EXAMPATION PERFORMED B REGIoN Haes: DASTARCE FROH GIRTH WELT:
PRSE PROJECT MAINGER: _ 1G04 OeSCRPTOR:
APFAQUEDBY: STATIOMMNE:
QRDzR WUMBER:
€ [ reeterom e -
EDE i  REFEREMCE CLOCHK WAX PIT DEFTH (WMILS) AKX LENGTH [IM.) MAX CIRG EXTEMT {Ir.)
N _
I
: -
i
i -
——— . — e —— — — :.
- i —
_ GTRO003742




Fori: F: Direct Examination Data Shest— Fage 9 of 10

D

iLi

RoLiTe MUmBER"
ExaaeaTion PaTe:
MILE Prarir:

PHOTO LOG
CA

H-SECMERT:

WA NymzER:

ILI
L1 Ly D vadice:
RiP-11 REF, 3ESTIOH:

RerERENGE BIRTH WeLD

Tatk562

EXAMINATSK Penronice By T RealowMusser. | DistaexeFronGlanWen:
PG&E PROJECT MAASER: 10 DESCRPTOR:
APPRENED B HTATEINING:
OrRnER MuRER;
A LOGATION DESCRIPTION COMMENTS

GTRO003743




Form F: — Direct Examinatlon Data Sheet- Page 110 of 10

Tablo5ds

DAL LA il
ROLTE MUMBER: Me-BEGrERT U1 Lk DHE TAHZE:
ExAMINATOR DATE: IMA HunERR: RAMP-T1 Rk, EECTIoN:
MiLF PomT; ) _ ___ Rerceicdae Gt ViLe:
Examnag) PERFIR M0 By Rezon HuseEs .. o DisTanGE Frox QIRTH VeLn:
PAEE PRGBS MallAgER: ICDADESCRIPEOR:
ArARcsn By: STATICKNG:
OREeR MUMBER: -

4.0 RecgaT DAt

3.1 SanoetesT MEDM: ANCHOR PROFILE MEASURERENT: _

1.2 PrrE RECGATED WITH:

O Powercreted FlWexTare [ Bar-Rust238 [ DevGrir 238 [ PevTar247 E1Proia 7200 E] PE Take

3.3 For Epoxy COATHRNG SYSTEWS, RECORD ENVIROMNMENTAL COMEITIOM:

AR TEPERATURE: CEw PEINT:
PIFE TEMMERATURE: RELn-ae Humsioey:
Tiwz oF Dy

1.4 REpaIR ConTING HaRDNEES [IF ARC COaATING):

3.8 MesIURED CoATING THIGKNESS: 5200 &:00 @00 1200
HuLway Tesieot: [1 Yes [0 Mo

Deveetlsen: [ Con [0 WerSeongs  wol ase UseD: REerale ALL HoLiDays.

3.8 Coupon TesT STaTION InsTaweo?: [1 ez [ Mo ETS IsraLLer?; [ Yes [ Mo

IFYES, CATE INSTALLED: et s
BLrrArL CoNFIGURATION: O Fmx [0 G-5Bax [ Camsomte [ OTHER _

3.7 BrceFLL MATERIAL: O ®atwe L [mrorTED Sabo O ©THer:

CoaTING PROTECTIONS! 'Y ves [ Ha
Irves, chEck ome: [T Rocksuarn [ Tur-E-Nur [ Cowwen  OTver

3.8 PIFE-TD-Bon. READNGS OvEr BELL HOLE AFTEA BAGKPILL:
*IF M=EDED, A C1S SHOULD B2 CONE FOR APPROMMATELY 100 b, EITHER SI0E OF THE BELL HOLE, ATTACH DATA.

COMMENTS:

3.8 ATTACH BITE SHETEH OF EXCAVATION SITE

4.0 REPAIR DATA
4.1 RepairMaoe:  [Jyts  [CIMo 4.2 MUNBER OF REPAIR MADE! | _
4,3 Rerar TrP=: OMeTetne Swewve [ INon MeTacie Sceeve EIRerLace Ccen TlFneerMetar TICTHER
4.4 DemaE RERAIFRED CiSakaosien T IMESHENIGAL Clomier

Mizc. COMMENTSNFO:

GTRO003744




FORM G: Remalning Strength Evaluatlon

[CDA Prajact Name: Date of Evaluation:

Evaluation Mile Point: Corrosion Technigian;

Line Number: ICDA-PM:

DG-ICDA Region Mumber(s}: Statlon Discharge:

DG-ICDA Site Number: Other Dascriptor: L

Instrustions: This form shall be compfater in acoordance with Section 8.4.8 of this pracedure,

Pipa_Informatlon

Dlameater: Wall Thickness: Material:
SMYS: MADP: _ Class Location:

Area of corrosion with lowest burst pressure

'Length:____ Width: . Max Pit Depth: RSTREMNG Burst Pressura;;

Predicted Burst Pressure Determination (Ff}

P SF - (P AOP): SFpr! 0o1.3%8 t 1.67 0O 2.00 1250
Araa -
T bl SFox
1 L7z 1.38
2 1.5 1.87
3 .5 200
i 0.4 2.5
Plpe Repalr Requlred: 0 Yes O No

- People Notified:

Date of Notification:

Contmenis:

ICDA-Praject Engineer: Date:
ICDA-Praject Managor: : Date:
Manager of Integrity Management: Date:

I GTRO003745




FORM H: Root Cause Analysis

1ZDA Project Mams: Date:
Starting Mile Point: Litve Mumbar:
Enciing Mile Paint: : ICDA-PM:

Station Discharge:

tnstructions: This form shall b2 completed In according with Sectlon 8.8.3 of this procedure.

Liguld and Gas Chemistry:

Solids Found? Yes No

If yes, Solid Composition:

Corrosive Microbes Pregent? Yea No

Cauze of Corraaton:

Ramedial Actions:

Is ICDA well suited to Identify damage from the causa daseribed above? Yes Ho

Comments:

ICDA-Project Engineer; Date:

ICDA-Projact Manager: Date:

WManager of Integrity Management: Date:
I 6TR03746
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EMP-10 Page 54 of 63

Date: 1272009

FORM J: Rematining Life Determination

ICDA Project Hame: Date of Evaluation:
Starting Mile Point: Line Number:
Ending Mils Polnt: ICDA.-PR:

Station Discharge:

Instructlons: This farm saall b filtee cok in accordance with Section 7.4.2.2 of the procedure.

Pipe Data
Diameter: Wall Thickness: Matarial:
SMYS: MACP;_ . _  Class Location:
Iniflcation . ?ﬂld . Reaxsoss
) Reglon Pf MAaoF t &R .HL inbervalt |

__Logatlon Pressire

Method used for Determining Gorrosion Rate:

Justificatton:_ __
Comments:
kY whoe
Br = L3 (Pf _ .'WAT-}P]L . ™.  ~[Remniring Life {ycora?
! P - £E I = YTell Pressums (o)
A Iy =1'ecdicted Failvre Pressues (psil
AL« pdadce L Allowalble Opersting Fresmee (psi)
i = Tlhuicksmiess {raeL)

CR = Coreesion Rats (ncle'stacs)

* Reagzesamen: interval = RUZ and £ 7 years [FHCA covared scgment (see Section G4

tGDA—_Pru}'ect Enginear;_ e Date:

ICDA-Project Manager: Date:

I oTROG 48




RAE-10 Page 55 af 63
Draic: 12/2009

WManager of System Integrity: Date:
FORM K: DG-ICBA Performance and Effectiveness Report
ICDA Project Name: Date of Raport:
Starting Mile Polnt: Ling Numiher;
Ending Mile Point: : iCDAPM:

Station Discharge:

Instructians: This foren shall be comnpleted in accordance with Section 7.8.3 of this procedurs,

_ Pre-agsessment Summary {Divec! Ecamination data can also be used to supplemant the requasted irformiation balow,

1.2 Pipa Felated 2.0 Constructlon Related 3.0 Tapographical Galg
haterial 2nd o .o JEGEE mags!
Grada Yoz Inatal ed GIS surveys
Dizmeter Ini&la and ' Elzvatinn Changes
Ortlets = T
Wal Compressors | o
Tirginess and valves B _ Papth of Coer
Rozd and
Seam Typs Elacirriylo Exposed Pipe
I CEDSEINgs . _
Inkzrnal Coaling ) HiA e
s T T Croasovers and ]
Omips . )
4.0 Cparatfonal Data 5.0 Monltorng Data 6.0 Inspeclion and Repalr Data
Cuareslan T Y Inzpechion
Tamperaturs Monitaring | o Racards
= |yga Rapalr
B “Fres-sure. L ‘.355 ANElysEs Histary
\ Bacterda Culture LeakrRuplaie
Flow Ratas Tesls _ History
WNERYE Hydroatatiz Test
' __'I:Ereczmlyle Solide or Liguids ) -
Wapor L . s a0
Carrealan : T T
Irhwifor : : Brior bl or Figging
{yes i) —
Cahydraticn
{lvpal
Sanvlza History

I GTRO003749




BMP-10
Flate: 1272000

FORM K: DG-ICDA Performance and Effectiveness Report

Page 56 of 63

ICDA Project Mame: Date of Report:
Starting Mile Paint: Lina Nurmber:
Ending Mila Polnt: ICDA-PM:

Station Discharge:

Instructlons: This form shall be compleled in accordance with Section 7.6.5 of this piocedurs.

indirect Inepection Summary

i BE-ICDA | clrrmﬁ?] Slite Shte Inulination Angly | Silu Corrogion Comtents I
i Region & mi:[;l]aun L alculatael | QOlserverl Prodicted Qhserved :
i
L
Direct Examination Summary o o
Corrodect Area Cormoded Aren Corroded Arga Corrated Area
=10% Homlaal Wall 10-20% Mominal Wall 20-60% Morminal Wall = G0 % Momina! Wall |,
o Thick. Thick. Thick. Thick.
Numbar ol
Excavations
Remaining Life
frange of years)
" Immediate Responses | ©
Humber of Repdlra or i
Rargwdiailon Aclions e
Post Azsessmant Summary
Re-inspection Interval:
Exceptions: Yes Mo

Bescription:

Feedback:

ICDA-FProject Engineer:

ICDA-Project Managar:

Manger of Integrity Management:

Date:

Date:

Dats:

GTRO003750




RMP-10 Page 57 of 63
Dale: 12/2000 '

Form L: Exceptloh Report

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

Station Dlscharge:

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

Paragraph Mumber of Exception,

Reguirements of paragraph [Your own words):

Alternative Plan:

Reason for Exceplion:

Recommendation: Should the procedurs be shangead? Yes ' Mo
GCommenta;

|GDA-Project Enginger: Date:
ICDA-Project Manager: ' : . Date:

Manager of Infegrity Managsement: Date:

I GTRO00375




1A 14) Pawge 58 0f 63
Date: 1242009

APPTNDIK D

OPS GAS INTEGR TY MANAGEMENT PROTOGOLS

I GTRO003752




EMP-110)

Dhate: 12/2009

QPS Gas INTEGRITY MANASEMENT PROTOCOL REFERENCES

Page 34 ot 63

PROTOCOLS RMP-12 SecTioN NUMBER
D.0¢g -
a. Whale document
b, 3.5.2,3.6,4.5,6.4
C. 3.64.1,422,454.2,523.3
el 21
e, NiA
D.07
a. 3.3.2
1. Table 1{1.1,1.2, 2.1, 4.1,4.2,43,4.7,5.1, 5.2, 6.1, 6.3, 6.5}
ji. Tahle 1{2.2, 2.3, 3.1, 3.3, 4.2, 4.3}
il Table 1 (4.8}
. iv. Table 1 (6.6}
h.
i. 35
if. 3.8
ifi. 4.2
iv. 4.5 r
G. 4.2
- D'DB -
a. . 5.2 T
b.
i 522
ii.. £.2.2.1
i, 5222
G.
i 538
i 553
i, 554
D.0% )
.
i 52,6221
Il. 6.3, 6.4.1
iii. G.4.1
h.
i MNIA
iil. 553,854
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RMP-10 Page 60 of 63
Date; 12/2009

APPENDIXE

TrIGEERS FoRr INTERNAL CORROSION CORAECTIVE WORK

I 6TRO0C3754




RhP-10

The foliowing aftributas for establishing Intereal corrasion contral are hereby proposed zs a basis fur when additional

Date: 1272009

Page 61 of 63

Trigaers For [nternal Corrosion Corrective Work

actinn shauld be taken. An out of specification reading woutd bs the basis upon which actions are required. Onse

thaso limits o triggers are programmed into PLIM an automatic work raquest will ba genarated fo respend to the out of
tolerance attribute, The possiblz aclions laken ere those sted below, and are listad in dscreasing ordsr of preferenses,

A gingle acicn or multipls actions can be taken,

Marmal sampling frequency for Gas Gathering pipelines are providad In the table below. Mormal sampling frequsney for
Local Transmizsion and Backbaone Transm ssion are more relaxed and are alse provided In bhe tabla, Similarly, revizec
sampling frequercies based on docurmanted evidence of no water being prﬁseni for at least 3 cor.secuiive times are

pravided in Fooknote 1.

Table for All CGT Pipslines

x, , ﬂﬁhﬁ{ﬁl‘iﬁg‘ﬂ e - Iy
: i ﬂb}‘““’v S u
Corresonzter Semi-annuaﬂy mmua.ﬂy
Probes
--------- - | Water e —anen —————
o Sampling (1) N _
2 Fe =30 ppin [n warer Cuarterly Semi-anneally Armyalty
1o ganpls _ L
3 Iin =20 ppmm invealer Ouarterly Sentt-amnually Annually
- samyple . -

it pli = 3,0 us mugeueed io Quurlerly Semi-anmally Avneaally
water sampla — .

5 Comlaclivity | =20,000 wicro- Quarterly Semi-armually Anmially
RECInENS eIt

it i 30,000 pom Chrarterly Semi-sonually Annwally

7 [nbibior {2) Fresaut at <100 ppm Ohratlerly Semi-znmually Anmaally

B Microbes — > 1000 contrs/m! Semi antually Seml-ennuadly Annually

{via serial {every o-months)
diluLion) . L ]
mmmeeem— | L% Samplhlg ------------ [ memme— -

) 0y © | Part'al pressurc > 7 As Needed —testing As Needed - As Meeded —
pai, with wrarer basedd on other desl tesling based on | testing bazed an
presoot, O =10% 4 resulls nlae, oflter test results | other test tesults

L gomgeni-ation by also, w50,
volure. SRR TR

[ H:S Partinl pressure = AsNeeced festing | As Neoded - Az Neoded -
0,03 pai with water pased on ofher test losting hascd en | wealing based on
present resnfls also, ather tesf resiks | other test results

_ | alve, also. !
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RMP-10 PPage 62 o 63
Datc: 12/200%

(1) When waber testing at the normal freoency shows thet there is no water present for 3 conseculive sample periods
thar he water sampling frequency can be decreased. For gas gathering the wase: sampling frequency can be
decreased to 1 time per year, far Zocal ITansmmission b 1 time per vear, and for Backbeone Transmizgion to 1 time every
3 yaara. These revized frequencias should not excesed these limils in order to help maintain pipeline safety, and to mee
the Intent of the new Pigeline Safely Acl. MNote that for Line 300 South, the sampling freguency ig 1 time per month,
Thia is far enviroamental and personnesl safety reascns (PCE's) and not because of intstnal Cormasion concerms.

(2) All water semples should alsc be tested for the presence of Inhibilor, fo Irsure the substance is reaching (he poinis
of interast, and o varily the ‘raachout” or digpareal rangs of the chemical  Active ingredient in Baker Petrolite G303 50
Inhiblte: is "thinamide ™ A tast for this thisamide substance s cUrrentty being developed and evaluated for practicality.

File Wame “Triggers Tar Tnternal Convogion Corrective Work Reformatted For ICDA Frocedura.tf?

Diave Aguiar

COT Corrosion Enginecr
F25-874-4264

173720015




BRMP-10

Dare: 1272009

Page 63 ol 63
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