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1.8 PURPQOSE

The purpese of this procedure & o provide a guideling for maintxining Califoria Gas
YTransmission's (CG7) Risk Manageraent Frogiam (RMP).

20 SCOFE

This guideline is applicabie ko all of CGY's gas ransnhission mipefine fackiies,
nchading ine pips and reguisting sfation feciifies. A this e, the RMF is nol
aplinabis to the following.

+  Comprassor Blation Facilifies,
« Storage Faciifies:
s {3gs Gathering Facilitles Ay

Thg RMP is respensible for managing risk within the scope of thiz procedurs, Fhe
R shall euinbiish and manage the tsk of each pipeline facitity by uiiizing ndustry
and regulaiory accented melhodoingies appropriate for PREAE's GGT facifities and
zhigl be in conformance with this procedurs. The Lead Risk Managament Enginges
shall be mesponsible for commliance with: thig procedurs,

Risk information shall be communicated to management and oiher approprisde GGT
nerecnne] o project planming, sk miligation, instreciion planning, and reclladory f\
repording. Risk for exch niseling segment shall be calodated anmusily, i

The procedure applies to hoth covered and non-covered pips segments a8
dafined In RMP-08. In addition to the reguiremenis specifled in this procedures, AN
REAP aclivilios sssociated with covered pipeline sagmonts must also comply ]
with the requiraments of RMP.06, i

1

30 INTRODUCTION

The FRMEP is a process of calcudating risk, developing risk mifigation plans fo bring
and rmainiain sk within an aoceptable risk profile, and monitaring risk
accoramodats changes in the factors thal affect righ.

A iverdery of 2l e pipeling desion altibafes, operating candifions, envirenmeant
feg., structimas, faulls, ate), threets to the siructural integrity, lsek expadence, and
nspection findings must be developed and mainisined. Risk must e calodaiad
hasard on an wnense inventary of assemblecd atiribuies, The sk values nead fo ba
raviewed snd oriteria for accepiance established, risk miligation plans develnped,
pudgeted and complietad, and condifinns montlorad 1o updaie oriteris, sk values,
and mitigation plans, as necassary, o sconmmodsie new information. (Mew
mformation codd include new damage srediclion models, changes to poputation in
orvamity B2 a pipeling, changes o systemn eograling characteristics which could
effect safety margin, darmeges accumadation, the number of cusiomens oul of serice,
or gas load, new selsmic or environmertat hazard Hentificalon, inspection findings
gg ey relats to the physical sondilion of the pine ar the svstems needed lo prolect
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the pipeling or camponent from: damage ar degradation, or changag In the potentisl
for third parly damange.}

fiecause threats 1o the pineling and consequenaes of & failtre changs with Bme, 1he
sracess of moniicring and adiusting dsk mitigatian plans is an ongoing prooss.
RiP s a mathodology slilzing stoeling characterisiics {(physicat end envirenmental),
auslilative risk assessment, quantiftaiive tisk analysis, and decision-risk anslysis
mwethods 1o defermine a cosl-effective risk menagament of TGT's pipsling facifies.
Tha prosess follows these besic staps:

o Acoumnulate facility desige atiibutes, existing conditian, poleniiad threats,
and failure cansequence,

e Determins Lkaihoed of Fafiure (LOF for gach pipgiine segmend,

s Dieferming Consequence of Fallure {COF) for each pipeling sagmend, Y

&  Catpdate sk for oach pipedine secment basaed on the Litelinood of
Faliure and the Conseguence of Failurs,
Drovelon o sysiem wide sl mitigation sirategy,
Froposs and priorifize rehabifitation projects or inspecfions besed on the
damsge mechaniser, thrast, and risk, and finally,

=« Montor snd adiust the process, s necessary, to incorporate changas it
techinology, choanges ininfermalion, or oisnges in oocds of recdatony
regLAremEnis.

4.0 RISK DETERMINATION

4.1 FUSK shalt be defined as the product of the Likelibood of Fafure (LOF) and the
Cansecuence of Faiure (GOF).

IRIBK = LOF X COF] {Eoquation 4}

In general, ihe source of Information used to calcutate Ask shall be obtained A\
from PGAE's Geographicat information System {Gi15). Excepiions are noted
within FME procedures, Thers are 2i2o special ceses where updaled

information i mads avalisble from olher saurces (such as from Fipeline
Engingers, In-Line-inspection {ILI reporis, Corrosicn Enginears, or District
Fersonnel.).

[
!
i

4.2 CALCULATION METHOOO OGY: A relabive risk ealoulstion methodalogy shall
ha waed 1o esighiich visk., Risk will be cateulated per fivs procedure for s
pineling segments within the scopa of this procedure, A pipefine segmert shadl A
Be defined as the length of contiguous pigaling with the same piping o
spacilicalion, class iccetion, and lntegrity Managemseni HCA designation. (Fipe
sggments are as shown in G313} The methed used fo calculate risk shall e
basad on an indey modet and quaiifative scorng appraach, The scoring shalt ba
bassd on sxpernt directian from appropriately stafled Stesring Committses, For
aach major compenert of he BMP, g Bizering Commities shad be established
io provide technics review and ingat o e mrogram, There are ourrenily five
comnmiitaes covering Bxtermnsd Sorrasion, Third Parly damege, Ground

ioverment, Design/Materials, and Conseguancs. The Sleasing Commilless are

comarised of individugls wilh sxpertise in the pariicular subject matiar and the
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commribtens meed & least once o yeor 1o review and aperove the mathodology
used to calculate risk and determine i changes are advisables,

4.3 LIMELIMOON OF FARDRE {LOF = ihe ralative messire of the probability that
# pipe will fall, Falure, within ing contest of fivs procadures, i the hreach of the
sirictural infegrity of the pide. The folicwing threat calegores shall be used for
catculating risk: External Corrpsion {EC), Thisd Party (TP}, Sround Movemesit
{304} and DesigniMaterials (DM} {As new credible threais are identified as
relevant o the determination the LOF, they will be submilted o the
Conesdguendcs Slearing Commilies {or inclusion into e sk colouiations.} Eachk
threat eatagory shall be weighied in proportion to PGAE and industry feilure
axparignes,  EC s curenily weighied 25%, TF shall he waighied 45%, GM shail
be weighted 20%,, and DM shall be weighied 105,

LOF = §.25EC + 0.45TF + .20GM + 3,160 (Equation 2

Toe vraightings on tha threat calsgorias will be reviowsd and approved annuslly
by the Consequencs Stearing Commifias,

For sach threal category, the appropnate sisoring commiitee Wil idertify the
sigmificant atizilnites Ihat influence the theeal's Likelbhood Of Fatlure, For each
atfribede o pereantepe waighiing will be estabiished (o idantity the Teeiory’

relative significance in detarmining the heeat's Likelihood OF Failure. Points will

be established basad on criteris that the commiltes fecis i significant ta
determining the ihrest's Likelibood QF Faihire and the eiztive soverity of fallure
{lesk-befora-break v, rupture), (Regaiive points maey be assigned where AN
current assesameants have hoen made b confinm pipeline ety andlor

mifigation effors kave efiminated or lowerad susceplibiity fo a thread aithough

{he todal points for & thesst Wil not be less than zem.) Generally, e summation

of the percentage waightings for &l of the faefors within each threst will be Y
130%. {There may be exceplions to permit ihe consideration of very unusus! .
sandilions, ) Poinis will he assigned to e ihrasis a5 fofows: i

4.3.% The slgarithm for the threat of External Corrasion (EC) ehaill be caleuiated
par the direction of the EC Slearing Committos as provided in Procedure
FP-{2,

4.3.2 The algorithm for tha threst of Third Party (TF) shall be caloulated per ihe
direction of the TP Stearing Commities given in Frocedurs BMEP-GS,

4.3.3 The slgoriiim for e threst of Ground Movament (G0 shall be Caluidated
par thae direction of the GW Steering Committas given i Frotedure RGP
4.

4.3.4 The gigorithm for the theeat of Desion Meterisls (DR} shail Be calouslated
per tha dirgction of the DM Steerdng Somynitise given in Procedure RME-
C¥s,

4.4  Conssguence of 2 Failuss (COF) ehall be defined as the swm of 10 fofiowing
Consedguences Categorias: imipact an Poputation (IO}, Impact on the
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material redacted

Eewirorenent JOEY, and lmpact on Reliabiity (|lOR). Each of the conssguence
categories shall b weighled in preportion (e the perceived mpact of a fallure.

WO shzll be weighted 80%., 10E shal! be weighted 0%, and KR shad be
welghisd 409, A

COF = [0 500G + 610008 + G400GRHFSF Eguralion §
Where, [OF = Impact on Populslion (Faciion 4.4, 1 of this procadure)
WIE = mpect on Envirnment [Section 4.4, 2 of this
procedfure;

1

HOR = imypeect on Refabilly [Seclion 4.4.3 of this procedura}
FEF = Failure Signifcance Facior, which represanfs the

redafive halifood of ek rether then rupiure and the
axistonce of Wallio-Wak condiifons which would maka
the consequences of & foak more savers. Tha FSM
will be faken a5 0.5 for pipsline whare the MGP is of
<@t SAYE and Wall-do-Wall paving condifions ere
verfied NOT o axizt and 1.0 Ry pinelings whers the
RO is gt » 20% SMYE or wera Wall-fa-Wall parving
condifios exist ar have not hesn verified fo NOT axist
(Sen Lefler to File dated Y2503 for furthar rasfiictions
fhat shoutd Be considered. ) :

s

The weightings on sach of the Sonsesquence caiegoriss will be reviewed and
approved annusiy Dy the Consauenes Stearing Comwiitets. The Congzeguence
Sinering Commities will also review snd spprove the fectars, poinds and
wainhiings used o defve e coteeuerice fanking. For sach {actorn, &
percertage weighting wilf be established 10 identily the Tactor's reistive
sigrificance in determining the COF, Points will be established based on criteris
that e committes feale is significan] o detaermining the COF due to each facior.
Generahy, the surmenstion of the percentage waighfings for sil of the fackrs
within each impac] csegory will be 100%,. Poinis will be scored o the
consEguences s foliows:

441 Tmpact on Pooufation (80P shall bo calculated per the disgetion of the
Conseduence Steardng Commites, The cormmittes bas deterrsned that
the factors in A through G of this section are significant for detsrmining the
Popuiation Impact of & gas pipaling fsilure, The IOP contdbulion to OOF
shall be the summation of Resigned points times the assigned weighting
for the fnllowing faciors:

A Popuiziion Density in Prowmity 1o Pipeiineg (35% Weighiing), Poinis
wil be awarded gs lollows,

{:rgte{ia g g s POEF\H'E ‘::G;‘Iir[b‘
Gssy T T 01 38
Closs 2 ) ) 40 14 |
Clasg 3 ; T F405
(igas 4 HI 15 i
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if there are mulfiple critical facilifies, onty the facility with the
highest peints with be coundad,

50 RISK MITIGATION

&1 RISK REVIEW AND ESTABLISHMENT OF TARGET RISK THRESHOLDS

Adter caloulating risk for all pipeting seqimands, 4 review of the risk profiie &5
perlormed with a foous on high-risk pipslins faciities. A larget risk thieshald i
esiablished based on e risk profie and the comparative level of risk necessary
iz obipin confidence in the struciural Infeqnly of CGT's pipeline systam, {(Balow
iz & rizk protiie for 20003

COT PHELINE RISH BROFILE

¥ ARG

5260 4
4300
303
R0
e
B P P {é-jﬁ?\@?{@ﬁ_

PIPE SEGMENTE

4
o
&
o]
(=
Nk
17 <
I
A
o
at,
L
G
o]

..............................................................

Cnee the reshabkd is established, Kgh-risk segmends are reviewed for factors
that are significant fsk drivars. From these, pinelnes ore selectad for
rvestigation, and mitigation efforls are then proposed o address the significant
risk drivers, Becavse any pipeline fature, regardicss of the conseguences, is
highly endesirable, # may alse be prudent fo sefect 8 cerdain numbar of pinalines
for invesligation based an a high LOF. Consideration as to the number and
soieciion of pipelmes o investigaie would includs the ralative LOF, fhresal hyps,
past risk mitigation efforts, and confidence in COF values.

Prepsnding on the sisk diver, mifigation efforts could inchide one oF more of the A
iniEowing {Note that the risk mitigation efforts discussed in s section :
apply to pineline segments not covered by RMP-08, Millgation activitiss :
for covared pipsiing segmants shall be perdormed in acoordancs with RS ‘
Procedure BaB): :

#  inspeciions of tesls {0 varfy assomptions mede in the risk calcwafion ard

integrity of the pipeline,

= Heduced cperafing pressurs,

= Reooaling

= Modification, afteration, or replacement of vipe or profective fesiures,
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Procedare BMP-0} Fav, 2 Bage 10 of 14 |

e Addilional Publie BEducation as part of ihe PSIP Progravs discussed in
Bection 5.0 of this progsedure or by addiional line maerkers,
s Warification of modification of the consequencas of g failura,

The foflowing table provides an exemple of considarabions hal may snierinto a
decislon process in develaping @ risk piligation siralegy:

i Tt e k) Rk AHARTES i
ln Line Inspechon (H1) | BC Thresl, opsrating al ar aver 30% SMYE, & !btﬂliﬂﬁ
priar fo 1871 and can be pignabis
i Gorrosion Survey Pipsdines thed Bave @ high consequence, Hagh o
mexdism likelhood of LTR, LEC and are not economical
toy pig. Can alea be csed lo determine 1F ILE S needad, A
Lesale Sigrvey Fipelines that ara operating below 30% 3MYS and are ||
pord Fboh LEC or LTH
Pipzlines cperating at or above 40% SMAYS, with gh
likalifood of failure due o desigrdmatarnial igsues, angd ;
ﬁﬁﬁﬁﬁﬁﬁﬁﬁ heve not been hydrg testad,
Fine Replacament Pipetings with nigh lEaliwod of feihee hial wers
msiat&scs priod o 1850 and cannal b acanaically

Fressure Tosl

i e Marking High LTP, lowimecivm Ilhelihﬁgd for otier thraats,
| Landdiowner | High LT, foseimediom likelibood for ather ihreats
| Metification :

Risk valugs are reported out in 2 couple of different venues. They are reported

to the Manager of Systern integrity in an annual repert, thay are provided i the |
budgaling process o evaluaie the risk benefit of performing compating projects, |0\
and sugiany reports are pravided o regulsiony anencies for thelr review, and, |
for coverad pipaling segiments, risk and 44 Risk {discussed in ssction 7.0 ¢f |
this orocedure) are rapanted in the Infegrily Managemeni Fian for each pioeline ;.
segment, |

IMSPECTHONTESTING

&
k3

&n effeciive tool in risk management is inspsclicns and festing. Due o the
saricus sonsoouances of g pinsling failuts, eonsarvative assuempiions are
necessarily mads a3 10 the stalus of & pineline when sondifions are pat knowen,
1% very common 1o perform an inspeciion and iest and verify St the condiiion
of & piseline iz much better than assumed, The tvpe of inspeclion or tesl
specifind & dependant on the theeat and bow the damage is manifesiad.

53  PROECT PLARNNING

RIF invvolvement in the Budget Planning Process slso provides opportunilies 1o fﬁ}ﬁ
radluce risk, Therefora, for sach proposed project in e annust budgef thal is
rist chriven, 2 risk reducton catculation is parfarmed so ihal an evalusiion can be
made a9 to the sk redoction benedits of he project. Ofen mes, 2 project
benefiting the opersting capacily of operaling eificiency will also reduce risk and
hasad an a covibined benafd will be ihe most cos? effective projast,
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in
=N

REHARIITATION

The RIP Probect will nropase such projects, as are necessary o establizhy and
mairdain an acceplable risk profila. in addiin, e RMP will also support and
propose ofher projects that witt reduce sisk where there are opporhunilies io
justify projects based onreducing risk and reducing malnienance of cparaiion
cosks. A projects are sufrritiod for budgeting, thiey shauld e priaritized.
Faliowing is one privsifination stralegy thal could ba used.

High Consequence Area HOA)

hiuttinle Signficant Risk Drivars

High Total Risk {= 15G0)

=z 3OS BMYS

Same as T excaph

2 % BMYS < 30% or i
Singls Risk Dreiver = 309 SMYS in BCOA §
Higk: Throest Risk or Totat MRisk {1800}
5 Single Risk Driver

= 0% BMYS or < 30% SRS Wi
Higi Likedifioond Threat or Tolst Risk i A
4 Med/Low Conseguence [Nt HOA) i
= 30 % SMYS

TPy

i
H

Projects proposed o reduce rsk shall be monilored to ansurs thal & raduction in
risk Rae hosp obtained and thal the results have bean capiured in the risk
values,

55 PUBLIC SAFETY INFORMATION PROGREAM (PSP

The B will work In paiersiip wilh the Corporate PSP Program fo the axtent
necessery to ensure compliancs with 48 CFR, 182,818 (Public Bducation) arnd
4QCFER 192618 (Ememency Pians),

40 OFR, 152.616 states "kach oparator shall estatifish a conlinuing sducations
prodram o snshle cusiomers, the pubilic, appropiale government srganizations,
and persens angaged in exeavation ralated achvilies o recognize & gas pipeling
errETgRacy for the purnose of reparfing it to the apeaior o the approprizsie
eblic efficials,”

4% CFR 192.615 requires astablisiing and maintaining adeguale means of
communication with approgsiats fre, police, and olher public officisls and training
of amwentiate operaling personne! io assure that they are knowledgeabis of the
ey ency procedurss s verily thel the iralning is effeciive. Each operator
st esiablish and maintain Raison with appropriate fiee, police, and oifer public
officials to) (1) learn the regponsibility and resources of each government
prganization that may respond i a gas ppsline emargency, (2 Acquaint e
officialz with the operator's abilily in responding to a gas pipeline smergency; {3)
tdentify ihe fyoes of gas gipeline ermergencies of which the operator notifies e
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officials; and (4} Flan haw the oparator and officials can angags B mutuad
assistance 0 reimize hazasds to e or propery”

5.0 RMP MAINTENANGCE

8.1

8.2

6.3

material redacted

FACILITY UFDATE

By general, the source of information used o calcutatie risk shall be abtained
fram PGEE's Geographics! Indarmation System {GES), Excaplians arg noiad
within the applicable procedurss, Thers are alse specisl cases whes updatsd
information i3 mads availahle from other sodrcas (such a5 o ppeline
engingers, n-Ling-nspaciion (L) reanrs, or Corrosion Bnginess).

Chatgas indaclity probertiss shadl ba incorporatad into the Risk Caleuiations at
least armsaliy. Exsrnpies of facity properties seluds ooation, rmaterial
propertas, cosding. operaling status, cover, pipe specification, and structures
reat i facility,

HAZARD UPDATE

FERP will monifor indusiry sxperience, as well as PGRE expariancs to dentify
trands by thraat prediction, mitigation effeclivenass, and advancas in inspaction
and risk managamesnt achnnlagy and adapt the program o new informsdion as
necesssty 10 keep the program currand snd robust.

Diata bases necessary for making accurate risk evaluations wil ba maintainae
and updalad a3 necessary o enzure hazard information in current. Information

necessary {0 accurataly datermineg and rack sk wil atso be undaied 2s follows:

Threat Updsie inlarval

Thind Party Dig-ins

Leak Repords (EG, DM}

As Subrritted, Anmually - o
LUK CRCUBIONS s

Az Bubmilled, Annoally - Inio
Wik Calouations

5 WEEE {Per Procqaune SRAFOGE)

Ground Accelaradion)

Hadamic (artical or Horizontal

&5 WEEATD {Por Procedure SR04

Siope Skabiily

I WEETS {Pai Procedure [RBAR-00)

Linustaction

Watar Crossing

il yaars

COMBEQURNCE UFRATE

ERP will monior imdustny experience, ag well as PGAE axperiznoes 10 ideniify
s B conssgusnee pradiclion ared mitigation effechiveness and adapt the
proggran o nave sofarmation o keap the program oerent andg robast,

GTRO0005396
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Dats bases necassary for making accurate risk evaluations and support intanrity
Mansgement activities as magiired by RMP-03 wil be maintained and updsted
as necsssary to ansure conseguence information is current. The iollowing
Gengraphic information will also be updstad as follows:

AN

i
L
§

{onsequenue Wpdate Interyal

Elactds Transmission years .
Highweys » % Yeprs

| Clher Forelgn) Pipellies B Years

Alrposts {10 Years

Wster Crossing (Mavigable 0 Yeors

Wataraays) :

Land Base’ [OYBAIS il
ool and Aetial Pairol T | ; A
Jdentifisd Sites {as defined by Anpasst -
RMP-0B)
Paroo| Data (a8 roguirgd by BMP. 5 Ansaesl
G s
identified Siles provided by Public | Bi-Annusl
Bafety Ofticials {as recuired by

RHE-8)

* {and Base information includes Boads, Highways, Raiboads, Waler
Crossings (Qdder than Mavigabie Walsrwavs), parks, el

g4  ALGORITHM REVIEW

The RMP will annuslly raview the threat and consegusnce algorithms with the
appropviate stearing commitiess nd make changes as necessary o reflec
regulatory requiraments and est industry practices. Additionafly, and o the
sxtent practicalis, the RMP will alsa soliclt BRedback from knowledgeables
individllals anct organizations in Planning, Fipeline Enginearing, Siadon
Engineering, Maintenance and System Infegriny,

6.5 REVISHON T RISK CALCULATIONS

Mok codouistions shal bo roviowead annually and recateulated as necsssary ko
reflect changes o tachity, threat, or conseguence data, andfior changes to the
threat or consadguence sigorthms,

7.0 RISK FOR INTEGRITY MANAGEMERT

Tha procedurs appiies to bollr covered and non-coversd pipe segrmants as
defired in RME-08. It addifien to the regulirerants spacifled in Hds procedurs,
RBP aciivities associatad with covarad pipeling sagments must alse comply
with e requirements of RMP-08.

iy gaditicn to the risk values calouisted pear the preceding sactians of this procedure,
HaA risk, 2z defined below, will alen be caloulated for o covered pipadine sagments.

z

B

!
i
i
i
]
B
i
i
:
;
:

a
AN
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A RISK = LOFY1+{FIRMA0D) Eruation 4

Where, LOF = Likedibood of Faliure based an Equalion 2 of AN
this procadure,

MR = Potantial mpact Badius as defined by RMP-08

Redalve Hisk Hanking is required by RME-GE for al covered pinsline segments for
e purpose of priorifizing assessments. Because the primary fecus of BMP-08 and
the nfegrity Management Rule {novered in 45 OFR Parl 192 Subpari O is fo provide
persannet malaction, s necassary b remove impacis O Matiabilly (08 and
impacis an Environmmeant {|OF) usad to calculation the Consequence of Failtire given
v Ectimbion 3 of his procadure. Alzo, becsuss il covered pipetnes ar, by
definiion, in High Consenuencs Areas, £ s not pecessary o cansidar anyihing more
than the refative sixe of g failure. Thepafore factoring in the sire of the oolenbal
¥rpacd radivg s sufficient 10 rank e relaiive Consoquence of Failia for coverod
pipaiing soormneis.
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