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1. htroduction:

This plan describies PORE s use of Geographic Information Svetem (G185 -hased produces to
erthance wmergency response following asignificat vathguake inthe San Franciscs Bay Acea,
This is being, developed as part of FO&E s Fipeline Integrity Management Frogram,

Computer models wtilizing new intemet-based technologies (e, US5ES ShakeMap, PEEE s Map
Servier) and bmgroved digital vechazards miaps for the San Francisco Bay Area have wabled the
development of decision support tools to priovitize wnergency response activities. Used as a
sereening tood, this information helps 1o rapidly identify potential gas transmission problem areas,
price toreceipt of initial damage reports from the fisld. The Shakeblaps ae real-time maps based
cnt empirical {actual instrumental) chaervatizas and sadhguake infoomation Oocation and
magnitude), and are comected for local site amplilication effects, The sarthquake location and
magnitude mformation is available fron the US Ceological Surver (USGE) ivmiediately  following
asignificant earthquake; ShakeMaps are available within ahout 15 minutes, These products are
processed and posted on the PGSE MapServer at

pieisweb/ G5 /maps/map {rame saspimap=geosal 1.

The JSCS alsn provides scenario ShakeMaps of likely Pay Area earthquakes, This plan containg
Shabiebdaps of these scenarios and spreadsheets of potential damage estimates vy FC&E' s zas
transmiission systerm (ipelines and gas-handling facilitiesi, Tn the evert that a large sarthiquak &
canses the Internet 1o be temporarily ot of ssrvics, these seenarios can be wsed to pricvitize damage
assessnent watil the actual 5hakeblagps are available,

2. PFurposes:
The purposss of the Gas Transmission Earthquake plan are tor
13 Deserilae the glght Bay Area eathquake scenarios, {Section 3.

21 Deseribe the Gas transmission pipeline Farthquake Risk Valoe (ER_VALUE)Y, including the
srpind faitlure and pipeline factors used to caloulate the ER_VALUE, and provide Gas
Transmission Dperation and Maintenance organizations with lsts of the most vulnerable
pipeline segments and gas-handing facilities {stations} and maps of their locations b sac
majed Bay Area sathguaks, (Section 4§

_—

i Deseribe the earthquake response procedure. [Section 5.)
4i Diesrribe the post-earthguake initial damage svaluation guidelines. (Section &

Tni the ahsence of an actual Shakelap following a significamt Bay Area sarthiquake, the maps and
spreadsheets of eight scenario earthquakes for the major faults in the San Francisco Pay Area can
heused for an initial estimate of sarthquaks impact tothe gas transnissinn pipeling system. These
maps will e supsrseded by the actual Shakebap s ance they become availalsle inthe hours
foillorering the earthouake, In addition o emergenc y response, these scenarios can also be used for
pre-event planming and mitigation activities.
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Major Bay Area Rarthquake Scenarios

Fight Bay Areaearthquake scenarins for the faults Maving the highest ikelibood of cansing
sigmificant damage are listed below, They are based onboth historie events and USGS computer
simulations of likely futre earthquakes, The scenariy earthquakes are:

Feerinsula

1838 San Andreas FPenlnsula section (M 7.2 1838, Historic
1906 San Andreas (M 7050 1906, Historic
Fost Bay

Morthern Calay {

Southern and Central Calaveras (M 6,44
Northern Hayward (& 853

Southern Hayward (8 &5 1868, Historic
Morthern and Southern Hayward (M 6.5
Mot Bay

Rodgers Creels (M 7.0

(M 55

4 Gas transmission plpeline system Earthguake Risk YWalues

4.1 Fipe ines:
The Gas frananission pipeling system Earthguake Risk Values are based on combining
information about the earthguake, with regional scale (124,000 to 1F0000 dighal geologic
maps used toevaluate liquefaction amd slope failure hazards associated with large earthquakes.
These maps noorpatate topographic, geologic, hydrologic, and geoterhnical daa to develop
the liquefaction and landslide harad GI5 data lavers. See Figwes 1 through 8 for examples of
these site effects.

The Earthquake Risk Value (ER_YALUE) is raloalated according to the factors that influence
pipeling integrity and faihrs consequence:

»  Fault Crossing (FPAULT VALY [Figure 1],

«  Liguefaction and Cround Failure susceptibiliy (LICAITE W ALY [Figures 2-4],

»  Landslide susceptibilite (SLOFE_VALY [Figure 5,

« Pipeline Age (YEIMS VALY and

»  High Consequencs Areas {as detived in CFR 49 part 192 wbpart O3 HCA_WALDL

FR ¥alue = [FAULT _VAL+LIOWUIE YAL+SLOFE VA L*YRINS VAL*HCA VAL

The FE_VALUE canranze rom Dt 4320 Table | shives the factor values, For ease of
identifivation, the pipeline segmentz shown on the maps and listed inthe spreadsheets in the

. High; ER_VALUE greater than or equal to 200
. Medium High: ER_VALUE 14040 195,
. = Low; ER_VALUJE 1 4o 99 Listed on spreadshests bul not color highlighted.

s FR_VALUE equal to Do nat analyzed {pipe seaments are Qs 457, IF oo
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The pigeling spreadsheets are soeted according to Maintenance Crganization [Maint_Crgl,

Route Foin and FR Yalue, Two types of

ded; one for the BED and

The maintenance organizations that are potentially affected by the varthiquake scenarios are
anmmarized n Attachment T; Earthguake Seenains and Maintenance Crgandzation Matrix,

*4 Pipeline segmonts having ER_VALUE = than 140 (RED er BLUE} are recommended
for immediate post earthquake inspection.

Table 1. Factors for A Liguefaction-L ateral Spreading and Landsliding as a
function of Peak Ground Acceleration [PUA) for varicus susceptibility dasses,

and B.} Fault crossings as a function of earthquake magnitude,

A

material redacted
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47 Stations
Gas-handling facHlities (stations) inothe gas ransmission swstern have substantiad imhevent

resistance boparthguake damage. Although such facilities have ravely been damaged by
historical varthiuakes, the potential secomence of song groond shaking and significant grovnd
displacements i large earthgquakes must be expected, and the gas-handling facilities may
experiene danage that conld impede gas deliveriss, Major above ground staions within a
03¢ conter or higher are listed on a spreadsheet and shown anthe map, The spreadshests are
sorted by Mabstenance Crganization and ground aceelevation in descending order.

*Immediate inspections of stations experiencing ground acceleration greater than or squal
to 0.5 g are recommended. These stations are highlighted in red on the spreadsheets.

(2]

Farihiguake Fmergency Response Fracedurs

After amajor Bay Area earthguake (Magnitude 6.0 or greater), the following sequence of events
will likely occur. Attachment 11 is a flewchat of the rarthguake response procedure,

5.1 M the internet i ilable, Fopage aotification (via pager or emailj of earthquake location amd
magnitude will be sent cat by Geosclences to Bmsrgency Response Perscomel (ERPY. (For
initial warning a magnitude of 5.0 or stronger eathquake will trigger the esmaill. The E-page
notification will include earthquake magnitude and depth, time of the event, and loeation of the
epicenter i terms of latlong coordinates and nearest city and nearest POSE facility .

5.2 I the Internst is not available, ERP will need 1o gt information from other seurees, such as the
Radio o TV,

L
(=5

3 1 the Internst is now available the FRE shall receive anuther Epaze as suon as PO%E has
received the first USGS Shakelap.

2.4 In the mreantinwe, the Pipeline Restoration Center (PRCY will be activasd.

]
i

Upon receiving a Shakeddap, the Sas Transmission S5 sestem will astamatically calealals the
FR values and gensrate the maps show ing the Shakeblap with afferted pipelines and major gas
shations, md spreadshests of the aftected pipeline segments and the major stabions, The post-
earthquake FH value lshests and maps will atematically be sent in PDRF formar «
tn FRO Staff, and the G50 Gas Control,

I the Tngernet is mot avallable and no Shakeld ap has been sent tothe Gas Tram smission /GTS
sestemn, the ERP shall use the sarthquake magnitude and location information from the E4
{or other searees) bodetermine the closest earthquake scemario in this plan The G
Diepartmnent may assist in this decision {see section 7. for contact), ERP will review
Pipelines {volored i red and bloed list and the s of stations with ground mctions & 0,29 of the
chosen earthgquake scenario ad prepare a preliminary post earthquake nspection plan, The

FRP shall receive analysis from the artwal Shakebdap as soon as the Internet becomes available,

tien and information from other sources and
vy w0 specifie facilides tobe insgected, The
ing and updating the response plan until

The PRCGas Control will review this infom
pnunicate with the maintenance organize

WG as Contral will continue the provess of review
the condition is stabilized.

3

5.8 ERP shall replace the preliminary post-sarthguake inspection plan with the most current
instructions from the PRCAGas Conteol. The FRY shall proceed with the field inspections and
report back tothe PR Gas Contral.
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6, Post Farthquake lnitial Damage Evaluation (1DE) Guidelings

Gl Seope and Porpose

Immediately after asignificant sarthquake (nagnitde 5.0 or greater, Gas Gperations and
Maintenanes parsonnel will he responsible for periorming an Initial Damage Prealuation (1058
an gas wansmission pipelines. The 10F is the st nspection 3 burled gas pipe line will receive
immediately after the event, The 1DE mspection is mot a substitute Tor adetailed inspecticn
pefommed by either PGETF pipeline enginesrs or consultants ived by PO&E. For that reason,
the 1I0E inspectors should, where possible, take digital photos of all danage the inspector finds
that he/she considers significant or questionable.  [f the inspectar believes the situation to he
urgent, these photos should be send manediatsly tothe FRC/Gas Contral for infarmation and
evalnation, I the Inspecioe helleves the situation tohe less wrgent, the photos can he sent as
{ime pennits.

The ohisctives of the IDE are to determine the extent of nearby gronnd movement; Le, surface
fault rupture, liguetaction and slope failure and visible gas pipeline damage, and report such
formation tothe PRCASas Contrad,

£.% Responsibilite and Anthority of Inspectars

The responsibility of the IDE Ingpectors is to dnspedt the el gas pipeling ad report the
results tothe Gas BMalntenance Supervisos, the PRO and the Qperations Conlrod Center {0000
The Gas Baintenanee Supervisor will verify tiat report results have hisen sent tothe FROCs
Contral and the QCE and authorize required mitigating actions.

Aagthority to arder svacuation of @ sarthquake -darm aged gas pipsline area is generally with the
Geas Maintenance Supervisor, Hoswever, dn the event of an extremely dangerous simation is
epcountered that requires immediate action, 1E Inspedors shall order evacuation aof the area
and work with cther emergency responders inchiding the foral podive and fire departments,

.3 Evaluation Criteria

Inan 103E. gas pipelines shall be svaluated using the criteria in Talle 2. These oriteria
specify that the gas pipeling should be mitigated i {2} a visual nspection ndivates there is
significant damage to the gas pipeline or (b there are other hazards present which would make
the gas pipsling unsals, eg. significant areas of ground movement,  Generally, minimal
ancurds al ground deloemation are nat suffisient canse toshutdown a gas pipeline.

(S

e

Sten-by-blep Inspection Procedors

The follmving is & step-ty-step procedure to be used in perforoing an I0F.

6,41, Repoet any Das Leaks: 1o case of pipeline rupture or gas leaks, the mspector shall report
tothe PR Cas Control, request immediate snginesring svaluation, and follow G Standard
Sl 18 tomitigate the leak.

.47, Exantne the Site for Ground Mevements: h‘ Ihr]r« are s gas ledis that require
prnvediale actiog, nspect the ground tor sign: g [ cal meverment and cracked
or buckled grovnd or pavernent {lateral movement), H any new, significant geoond msvements
are vhserved, the inspector shall request immediate follow-up englneering review, whether
these have damaged the pipeline or not. Be sure o distinguish between new cracks or
movement and existing conditions. The folloesdngs ave thres types of groond meovements:
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«  Rurfare Faulh Bupture: Likely surface fanlt rupturs can be estimated from combining Map
Server lavers of the ShakeMaps and active faults, Magnitude 65 (or less) earthquakes
peneratly doonet prodoce significant Tanlt ruptues tobreak modern {ductils desl o
polvethvilene) pipe insoil. (See Figure 1 Ior pipeline damage due to fau lt rapture

o Liguefaction-Cround Failures Liguetaction is the loss of soil stremgth as a comsequence of
increased pore-weder pressures during earthguake ground shaking, Peak ground
areelerations greater than 0010 ¢ can pmduw liguefaction in soils which e susceptible ta
lquefaction.  Ligue G can dﬁ]‘ﬂ&OP burisd pdpe efther v land subsidence duoogh the

i
gjertion of Houetisd sail fevidenred by sand boils) or permanent ground displacements

thraugh lateral spreading amd ground falhwe, (See Figures 2-4 for examples of Hguefaction
and lateral gpreading)

ses of rock and soil that move down
slope, under the K g g, of flwwing,  Feak ground
arcelerations greater than D.OY g can praduce slope failuee, especially i soil conditions are
wet, Slope failure can produce permanent ground displacements through doewn slope
movement. (See Figure for example of landsliding

6.43 Deal with Unsafe Arsas: If suspected hazards are encountered inthe area of the gas
pipeline segment, the hazardous amea shall be closed topublic access using harticades, tape, or
othier means (o prevent poblic sxposure,

Gl 4 Communicate Results:  After completing the 10F, the Inspector shall communicate
results tothe Gas Maintenance Supervisor, the FRCGas Centrod and DCC, The gas pipeline
Maintenance Supervisce shall beresprnsible for reporting ftems that require further action,

o,

65 Personal Safety: The following tips shall be followed to ensure safely while making an 1DE.

«  WWear ahardhat and eye protection.

s Never take unnecessary rishs.

v Bealet for overhead lalling harards.

+ Dot gncke, Hght matches, o cause sparks,

+ Aenid all areas whers ahazardous material release Is suspecied o contimed,

«  Treal any spill of an unknown substans e as a potential bazardous material spill

5.0 Fiedd Equipsent : The following is a list of equipsent that sach IDE dnspection team should
have

during an inspection,
[, IEF Procedures
2. Fwone Mumbers of PRC/Gas Control and Q0C
3. ER _Pipeline Lists, ShakeMaps

4, Site Maps

%, Communication Equipment ~Cell Fhone, PGEE 2-wav radio, setc,
h, Hard hat

7 Eve prodection

3. Hashlight

9, Cantion tape

14 Cliphoard, paper, pen

11, Idigital camera

12 T.:q_u? MEABUre
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Table 2. Initial IYamage Evaluation Criteria

Condition

Action

There is smell of gas

Follow LIC Standard
S4110 o mitigae the
leads and request
imediale enginesring
evaluation

The gas pipeline is exposed and there is significant deformation tothe
pipeline,

Hegquest immediate
enginesting evaluation

w2

There 15 new ground cracking or movernent (vertical or horizontali ot
several nches oo mome inthe vicinity of the gas pipeline.

Request immedide
engineering evaduation

There is slope falhure where lage amowns of soll, rocks, eto, have
deposited ontop of the pipeline segment,

Heguest immediats
enginearing evaluation

T Dastribaions and Geosciences Contacts

The izas Transmission i

1%

ney Plan and Res

se Procedurs swill be distriboed o Gas Dontrol,

PR, OME&C, District, Division, GAS-GE], GAS SIS Website and will be incorporated inthe
Diizaribution Emergency Response Mamal (hy link tothe G5 Website).

material redacted
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Attachment I; Farthquake Scenaries and Maintenance Organization Matrix:

MWorthern
Sonnthern sl SaH San
Maisteance | Morthen | and Ceptral | Hayward | Northern | Southern Rogers | Andreas Andreas
| argonization | Caliveras | Calaveras 1868 Havward | Haywarid Creek FRIE SR

A0 X
DA L
LADTA % ] 0] o St .
DEEY £ G X G
ISR £

LHBY . X X ot 5
DNC G i X G
DPEHX 0 B3 %

LS FQ ] 18 3 EN
DETK A X
GHGL G %
Cafd IL. X X > X Tt EN
iGTRA * it o C

¥ : Maintenance Organizations with ER values > 200
3 Maintenanes Crganizations with BB values = 140
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Attachment II: Earthquake Response Procedure Flowchart

M = 6 Bay Area Earthquake Occurs

!

Invernet M
available?

l'{F &

Earthepake Epage sent by
enec ences: location and magrimee

et info from other
mems; TV, radin,
rersEna CommUniCEt o,

L J

-lsr

¥

Shakehlap
recead?

ALS (R Gscl e

availatde 1o asis

¥

YEE

™ Epage sent out with updated
earthupakie info and notice that
Shaliehap was recerved,

L J
Automatic analyss performed o
CGTAH1S ukdng el Shekekdap

Cominte u8ng scenaring
uretil Fpage is received
that Shakebdap is

el alzle

¥
Cautpur PIE email ed o PROC and
Ceas Contrdl .

Lipclate s avai lable?

Conrints usng
CHETENt version,
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Figure 1. Fault ciossing. Pipeline damage from the 1900 eathquake
caused by right lateral oftset of San Andreas fanlt. Red line is approximate
locarion of fault; arrows are divection of fault mation,

Figare 2. Sand volcannes at the Caldand Almpoit munway, caused by
liguelaction [om the 1989 Loma Prieta catthguake.
10
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Figure 4. di
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Figure 5. Landsliding
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