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4.0

e pinaling or comporast from damags or degradation, or changes in the poteritizl
oy third parly damage.)

Because Hyaats 1 the pipsine and conseguences of & falure change with tire, the
mrocess of monitariog and aditisting risk mitigation plans Is an sngoing process.
FRE Is 3 methodoiogy Wiizing pinelite charsclaristes (phyaioal and ervdronimerial),
quaitative risk assesarent, quanttative risk analysis, and deciskon-risl analyss
methods 1o detenming & eost-effeclive risk managemnent of CGT's pipaling fackites.
The process follows these basic stepa:

= Accumulate faciity desion stirbutes, exising conditen, potential threats,
and failure consediencs,

s Datermine Liksfhood of Failure (LOF) for each pipeling sagmerd,

#  Retermine Sonsaquence of Fallure [COF) for each pipeline segmani,

v Calctiate risk for aach pipeline seament Dased on the Likelibood of
Fature ond the Comsenuence of Fallure,

»  Develap a syslem wide dsk mitigation strafegy,
Froposs and priontze rehabililation projocts or inspactans based gn the
damage mechanism, threat, ard risk, and fnesly,

«  donikr and adhisi the procsss, as nacessary, 1o incerparats chatges in
technokigy, changés i iofarmation, or changes in code o eguiatarny
Fessreenis,

RIGK DETERMINATION

4.1 FESE shali be defined as the produnt of the Likelihood of Failure (LOT) and the

Consequance of Fallums {TGF
(RIS = LOF X OOF] (Eglmtion 1)

It genersd, the sourse of information used to caloulats sk shall be obtained
from PGEEE's Geographical informalion System (G15), Excepliong are noted
within BRMP procedures, Thers are also spadial cases whore undatad
inferraatiosns is race availabls fon olher sources {such 53 fom Pipsline
Engineers, n-Line-lnspacton (LY reparts, Corrosion Enginears, or District
Paersonnel. . '

4.2  GCALCULATION METHCOOO! OGY: A relalive risk calculation melhodolgy sball

material redacted

be Lasd o eslablish sk, Risk will be calotlated par s procadure Tor o
phsling segments within the scopa of this procedurs. A pipeline sagmeani shail
be defingd as the length of contiguous pipaling with the sams plaing
aspecification, cass leoation, and integrity Management HCA dasignation. (FPipe
segments are as shown in GIS} The method used to caioulate sk shall be
based on an indey medel and ruslBaive sooring appraach, The scaring shall be
based on expert direction from appropristely staffed Steadng Commilless, For
gach mator componsnt of the BMP, a Sleering Gommiles shall be establishad
o provide techoical review and input to the prograrm.  Thera are currently five
conmmittess coverity BExlemal Gorrasion, Tivrd Parly damagse, Ground
wovement, JesigniMaterals, and Consaguenca, The Slearing Commitiees arg
comprised of individuals with expertise in the parfisular subject mabler and the
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cornmitieas me=l al least onoe a vear to review and approve e methodology
used o calculate risk and determing if chianoes ara advisable.

4.3 EELIHQQD OF FARURE (LOF s the refalive measure of the probabifity that
2 pive will Iail. Fallure, within the context of this mocedura, is the bresch of ha
atructural infegrity of the pipe. The following thread categorias shall be used for
calculating risk: Exernal Cormesion (ELCL Third Farky (TR, Ground Mowvamentd
(G and PesignifMaterials (DM {As new credible Hrests ame idenified as
Tedovant to the deforminalion the LOF, they will be stibmited lo the
Cunssgiuence Stearrg Comrrites for inclusion e the risk cafouiations.) Eeeh
threat calegory shall be weighled in proportion o PEER and industiy fallures
experiance. EC is currently weighled 28%. TP shad be weighled 45%, GM shali
ke weighted 20%, and B shall he walphted 10%.

LOF = §.25EC + G45TP » 0 20GM + & 10U (Equstion 2]

T waightings on the threat cetegories wilt be reviewsd and approved annuaily
Bry the Consequence Sleeting Cormuities.

For each thresl calegory, the approprisie sfeering sommiiiee will identify the
significant stirbxdes that influance the threat’s Likedifieod OF Fallure, For each
atlrihute, & nercentaoe welghting wil be estaplished (o dentify the factars’
reiative signiflcance 1o delemining the threal’s Likeiihood OF Faliure, Pelnts wil
be entsabiished hased on crileris that the commitiee eals is significant o
determining ne threats Likelihood OFf Eaiure and the relative severity of failure
{teak-before-break ve, rdpiure). Negaiive points may be assigned wheea
current assesameants bave baéen made o condinm pipeline integrity andior
rifigation efforts have gfiminated or lowerad susceptibility to & reat afthough
fiwe fotet points for @ threet will ool be less han zere.) Genarally, the summation
of the parcentage weaightings for all of the faciors within sach threal will be
100%. {Thers imay ba gucentions 1o permit the consldaration of very bintsal
condiions.} Points wilt be assigned to the threats ag foliows:

4,51 Toe algoriibm for the threal of Externat Coroslon (EC) shel be catoufaled
pef the direction of the £C Stearing Cormmities as providad in Procedium
RIMFP-OZ,

£.3.2 The slgonthm for he threat of Third Farly {TF}) shal be catoulaled por the
dirgction of the TP Steering Jommities given in Procedurs RMF-G3,

4. 3.3 The olgorithm for the threat of Ground doverment (Gh) shall be ceicudaled
pat the dirgction of the G Stesring Sommilies given in Procedie RMP-
04,

4,54 The algorithen for the treat of Deslan Materials (DM} shal be caloubbied
par the direction of the DM Steering Committes given in Procedise RMP-
5.

4.4 Conseguence of a Fafiure (COF} shall be defined as the sum of i foliowing
Conssguences Categories: impact an Popuistion 0O, bnpact on the

material redacted GTRO0005403
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Enviroriment {OE), and Impact on Relabiity §OR). Each of the conseguancs
calegories shall be welghied in proporton 0 e perceived impact of & fafure,
YOP shalf be weighted BO%, VO sheil be weighted 10%., and 108 shail be
wizigpivted 40%.

COF = WB0I0P + GHHIDE + QL400I0RIFSF Eiusfion 3
Wherg, FOF = fmpaci on Popliation (Seclion 4.4 1 of iy procedurs)
GE = mpact on Grvironment [Section 4.4.2 of ihis
pocaedipg)
frmpact an Reflabifhy (Seclicn 4.4, 3 of this precedura)
Failurg Signifloance Facter, which represonts the
ralathse iealifood of faak rather than ruplure and e
existencs of Wall-doWall condifions which would make
the consequences of g feal more evers, The FEF
will be {aken me L8 for pipeling where e MOP is &
<2348 IMYS and Wall-fo-Wall paving condifions are
varified MOT to exisf and 1.0 for pipaelives where the
RAOP B ai = 26% SRYS or ware Wall-io-Wail praving
condiions exisl or have not heon verifed o NOT oxist,
(Sae Leffor b File dafed 2508 for furiher restrivtions
That shauld e conaidered.

HOR
FSF

It

The walghtings on each of the conssguenes categories will be reviewsd and
appraved arnusiy by the Consaquence Steering Gommitltes. The Sonsequeance
Slaafing Committes will alsd review and abprove the iactors, painds and
weiphtings vsed {0 derive the consequence ranking. For each facior, a
oercentege weighting witt be esiablished to ideniily the factor's relative
significance in determining the COF. Points will ba ssisbiished based on oriterky
thizt the commitie feels 18 significant 1o delenmirng e COF due to ek facioe
Generally, the sunwnadion of the percentags weightings for alf of he Taviors
within gact] impact category will be 100%, Poinis will be scored o the
consequences s foltows:

4.4.1 jmpact on Population (B3 shall be exslcuisied per the direction of the
Consaqienca Steering Commites, The commities has delermined that
the Tactors i A Hrough © of thds section sie significant for detarmining the
Foputation lmpact of 2 gas pipeling fadure. The IGP contribution & COF
ghali e the sumniaticn of assigned points mes He assigned weighting
for the ioilowing faclors:

AV Populstion Densily in Proximity to Pipshng (35% Weighling]: Poinis

i Criteria Points | Conlih.
| Clags 1 ~ L il 5.5
Glssd N k 49, 14
Llase 3 R 191 2AS
i_f:ﬁiasg I HIG 35

GTRO0005404



===
Y Eat

N
Ead
i
i

[
¥
d puat

L
-

2
{r

"
v

i
2
13.5
i
H

arutls
p
14

-
£ AT
miaas atharsien
Fy
it
2o,

[

tafitateid
2
s i

{
i

E
GTRO0005405

HE

~

[
b
%

131
a2

§
rifl

i
fzat

SRS

g%

4

it
x

By

5o
& g
b L I T

&}

Eolie:
o
i

I

"3 mﬂ. R
U
(IR TS
3 o ;

SR
$at

.

i

o

R

D

e
2

BN

Sioee

=

)

ST
STRLYE

P
>

ey
2w

material redacted



Procadure RMP-01 Rev. 2 Page 8 of 14

B} Passing Erough or adacent’ (o an BEnviionmontsily Sensitive Area
{80% Waighting}, Points will be swarded as follows:

Critatia Fainis | Conti, |
Stale or National Park . i 5
Wildte Presepve b Fod B
havigable Watorway R SOL 72
Other Prowcted Aoa 7o BE

= WHthin 400 Yards of 1.5(17). {whs;;ﬁ 12 = {wlwein 55 = £S5 G fn
feaztdt, of Clpalise chalering, whirhover 15 greatar and unfess othansise nalos

443 impact on Rodabilty (OR) shall e calculaled par ihe direction of the
Conseglence Stearing Sommittes, Tha commiiteo has deformingd that
the factors in A though D of this segtion are significant for detarmining the
rellabiity impact of & gas pipeline fallure, The I0R conkibution o COF
ghal ba the sumrmalion of the assigned poinds times e assigned
wedghiing for e following factors:

Ay Reliabiity Impact on Customars served Dy CGT inthe event ofa
pipe failure (35% Weighting) Poinis will be awarded for gas load’
ag fallouws

Points = 1} + (Gas Load /500), not ta excead 100,
Lndenowm Gas Load = 20,

' Gas Load (MCE/Day) s he higher of 2 Average Summaer
Tiay [ASLY) or & Aversge Winter Day (AWEY) &3 provided by
Transrrdssion Svatem Flanning. It does nof hlude an
Abnormal Peak Day (APD,

) Murnber of Customers’ to experience & gas service aliage {55%
Waighting) Points wif be awarded as follows:

Paints = 10 + {Customer Outages 1500), not io excend 100,
Urknenwrs Gas Load = 20

The rurmber of cusfomer owlages is orovided by
Transmission System Planming.

O} Provimity of Critical Facilifies {10% Weighting) Points will s
awarded as follows:

{Zritenia Points ¢ Contih.
Linuid Fucl Pipelines’ 104} i
"Sther Gap Plpelines” LT EOR I
Biectric Tronamissionbines” & BOL L 2 |
T ythik 30 Moters of Gas Ripoline.
3 Within 10 beters of (Gas Pipaline.,

The distances in fogtnotos 1 and 2 shown above may B
adjusied as appopriate to reflect conditions verified indhe
field such &s preciss lGoation and cover.

material redacted GTRO0005406
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A

¥ fhare are rultiple oitlcal facifties, only the facility with the
higihest points will e couniec,

50 RIS MITIGATION

5.1 RISK REVIEW AND ESTABLISHMENT OF TARGET RISK THRESHOLDS

Mfter cotculating risk for a8 pipeline segmends, o revisw of the sk profite i3
prerformed with a focus on gh-sk pipekng facfities. A largel risk threshold is
establistied based on the sisk profile and the comparstive level of risk necessary
{0 obdain confidence in the siructurd integrity of CGT's pipetine system. (Below
ig a risk prafite for 20003

FIPE SRGMENT?

Once he threshold is established, pigh-risk segments are reviewad for factors
that are signfficend rigk dhvars. From thase, pinelines are seleclad for
ivastigation, and mitigation affnts ars hen proposed to address the significant
risk drivers. Becaudse any pipeling failore, regardiess of the conseguences, is
hahly urdesirable, # may also te prudent o select 2 cprtain number of pipaines
for Twesligalion based on a pigh LOF, Consideration as to the number and
sedaciian of pipsdings 1o investigata would Boiude he relative LOF, thraat typs,
past risk mitigation efforts, and confldence in COF values,

Dapandieg on e risk drives, mitigation efforts could includes one or more of ths
ioflowing (Nafe fhat the tisk mifigation offorts discussed in this sectlon
appdy o pipeling segmenis aot covered by RMP-08. Mitigation sctivities
for coverad plpefine segments shall be parformed in gtcordance with RWVP
RProcedura P8}
¢+ Inenections of lesis o verify assumptions made in the sk calowation and
integrity of the pipeline,
Reduced oparaling pressiys,
Fecoating
»  Fodification, steration, or repiacement of pive o protactive leatures,

material redacted GTRO0005407
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o  Addificnal Puttic Educastion as part of the PSP Program discussad in
Zecion 5.4 of this procedure of by additional bne markors,
= Vaerification or modification of the congagusnces of & falure.

The Bilowing teble provides an examele of considerations that may enler inlo 2
dacision process in develonping & sk matigation sirategy:

e R - Risk Alkribtites - A

ir‘i ilnﬁ inspechion (L EG :hreai r:s;geraimq at of over 3{5% Sf‘u'i"f insialied
geial f 1971 and can be piogcahble,

Cofmosion Burvey Pipeiines thal have & high conseguenss, high ar

madium fcelhood of LT, LEC and are not economical
to pig. Lan alse e Usad o geterming f L] s needed,

Leal Survey Pipeines had are operating below 30% SMYS and arg
not filgh LEG or LTE
PFrogsure Test Pipelines onerating &t or ahove 40% SMYS, with high

fikelibood of Failure due to desion/materiyl issues, and
haner not Bieen frydro ested.

Fipe Replacemsant Fipalines with high likefihood of fafire that were
instalied ooy o 1950 and cannot be economically
inspected using other methods.

Lins Marking High LT, owdmadium tkeitcod for sther Bueals,
Landowner Migh I TH, fovwmediom dketifieed for cdher theaals
Motificaticn

Risk values are reported aut i a couple of diferant venues. They are reperted
to e Manager of Sysiam integriy in an annual report, they are provided i ihe
budgaeting procass to eveluate the sk benefid of performing sempating projedcts,
aiid summary reponts are provided to regulaiory agencias for Sl review, and,
for covered pipeline segomeants, risk and WA Hisk (discussed in section 7.0 of
thiz procedure) are reponed in the inagrity Management Flan for gach pinetine
SECHMELL.

8.2 INSPECTIONTESTING

A effoctive oot i risk managemend is inspections and testing. Due o the
serious conseguences of o plpeline fallure, conservative assumptions are
recessarly inads a3 to the status of & piseline when condiions are not knowin.
it iz very commen to perform an inspection and est and verify that the condition
of & pipeine is much betar them assumed, The iyps of inspsciion of el
speciied & depandant on the threat and how the damage is manifesied.

&
%}

PROJECT PLANNING

FiAE ireclvament in the Buadgset Planning Process aiso provides oppariiniies o
reduce tisk, Therefare, fer each proposed project in the asnuad budget thatl is
risk driver, a risk reduction calouwiation i perforraed so st an evaluation can be
made as o e risk raduction henefits of the prolect  Ofien froes, g profect
henafiting the cperating capacity of cperating efficieney will alse raduce rigk and
based on a combined banefit will be the most cost affective project,

material redacted GTRO0005408
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officials; ard (4} Plan how he operator gnd officials can engage in mstus
assistance o mindmize hazaids o iife or progeriy,”

8.4 RMP MAINTENARCE

6.4 FACHITY UPDATE

I generad, e source of informaticn used 1@ salculate risk shall be oldaead
from PGEE's Geograpiical Infarmation Svstem (GIS). Exceptions are noted
wihis the appliceble procedures. Thers arg aloo special cases whets updsisd
infermation is made available from other scurces (such as from pipeting
anginsers, ln-dins-dnspection (L1 raperis, or Carrosion Mngineers).

Changes i facliity properiies shal be incorporated into the Risk Calcuiations &t
legst annuaily, Examples of faciiity properies Inclade bealtan, material
praperiies, cuating, operating siatus, covet, pipe specification, and sfructures
nest e faclfity,

8.2  HALARD UPDATE

FMP will rontor induslry experience, as well as FGEE sxpatdence to idantify
rends In Hweat prediction, mitipation effsctivensss, and advancas in inspection
and sk managemeant technatogy and adapt the program 10 new information as
recEssary 0 Keep the progrsm current and robust,

Data bages necessary for making accurate risk evaluations wil be maintained
and updaled as necessary 10 aealira hazsnd information in curment. [edormation
necessany 1o astumtely delermine and frack risk will also be undated as foliows:

Threst Update Interyal
Fhired Farty PHg-ing A As Bubraiited, Armually - Inic
| Risk Cadoubations
1eak Feparts (EC, DD Az Bubmitlad, Annualty - it
Risk Criculations
Seismic {Fault Crossings) B YRS {Par Progedure PO
Sefsmic (Vertical or Horizontal 5 vBOIE Por Protsdi e HME00
i Ground Acceleradian
! Slope Stability B yaars (Per Provedere RMP-04)
Lj[&ti@fﬂﬂﬁﬁﬂ 5 YRS Par Prgseourg BA004Y
Water Lrassing 14 years

5.3 COMNSEGUENGCE UPDBATE
RGP wilt rgailor Indusly expetience, as well as PGAR oxperisnne 1o daenify

trends it consequencs pradiclion and mitigation efsctiveness and adapt the
progrars o naw inigrmation 1o keep @ program currenl and robust,

material redacted GTRO0005410
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Dale hasos nocessary for making scourate sk evalushons and support ntearily
Wanagemend activities as required by RMP-08 will be mainiained and updated
as nEcessEyY It ansure canseouence information is currend. The fallowing
Ceographic informaltion will 2iso be updatad as inilnws:

Lransaquence Upidate indanval
Electric Transmigsion 10years
Higitways & Years
 Bther {Faceign) Pipelines 5 Years
Alrporis 10 Years
Hitaler Crossing (Mavigshie 10 Yearyg
CWletwaYS) e —
:Lang Bese’ b oyears
Foat and Aerisl Fairol Annua| |
b ldantfiad Sies (o definad by Dozl
| RMP-08)
P Porcal Dok fas requingd by BMVE- | Aonual
£a)
Fenified SHes provided by Fublic | Bi-Annual
Safety Oificials (as required by
REIE-06Y

* Land Base informabon includes Roads, Mighwayz, Reilroads, YWater
Crossings (Gthar then Navigshle Watenways), parks, alc,

G4 ALGORITHM REVIEW

The RME will snnually review the threat and consequence sigorithms with the
appropriate stasring commilfees and make changes as Necessary o reflect
reguiaicry reqguirements and bestindustry pracices, Addiianally, and (o s
extent praclicable, the B will siso sofich feadback from nowindzealtis
mddividisls and erganizations in Flanping, Fioeline Engnesring, Station
Enginesring, Maintenance and Sysiem ntagrity.

.5 FEVISION TO RIEK CALCULATIOMNS

Rigl calouiations shall be reviewed grnually and recsicyisted as necessery o
reflect abrarges o ety hrest, or consedguencs dats, andfor changes o ths
Hrast or conseguence algorlthms,

7.0 RISK FOR INTEGRITY MANAGEMENT

The procedere applies o both coverad and nen-overad pips segments as
defined In BRMP-0R, In addition ko the regulrements speciiled in this procedure,
REAP sclivities assoclatad with covarad pipaline sagmenis musi alsc comply
with the reguivements of RMP-08,

In addifion b the risk values caloulsted per the preceding seclions of s procedurs,
MCA risl, as defined below, will also be caloulated for alf covered pipsiine segmenis,

material redacted GTRO0005411
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MCA RIS = LOFN 1+ 8000 Easation 4 i ",
Where, LOF = Lislihood of Faikes baged on Egustion 2 of ! / Y
this procechre, —

FiR = Polentiat impact RHadius as defined by RME-G

Helative Misk Hanking is required by BMP-GE for aif covered pipsdine segranis for
the purpose of privrilizing assessments. Because the primary foous of RMP-06 and
the Intagrily Managsment Rule (coversd in 48 CFR Part 192 Subpart O) s fo provide
parsonnet mptection, 1 is necessary o remove fmpacts On Retabilty (1OR) and
lmzacds an Environmet (0E) aeed o caicuialion the Consequence of Faitime giwen
i Eguation 3 of this procedure. Also, because all covered pipelines are, by
definition, in Migh Conseguence Araas, |5 nol necessary to consider amyihing mare
than the relative size of a failure. Therelore facioring in the size of the polential
anpiect radius is sufticient to rank the relative Gonsequence of Faikae for covered
plvaling sagrreris,
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