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R EIR R =R g T EAE
— ~ Ffitagl#r (Technology Innovations)

T EEHEG(Wells)

= ~ HiJ& 58 (Formation Damage)

VY ~ #2325 (Machine Learning)

7~ 5&8{EERH (Enhanced 0il Recovery, EOR)

~ fE#E(Modeling)

>t

A E M (Regulatory Compliance)

J\~ ZEGIFE S $EET (Case Histories)

JU > HETEE/ 22 M (Facilities/Safety)

+ ~ B bl E (Digital Oilfield)

+— - EM(Heavy 0il)

+= - fEEJEF M (Reservoir Characterization)
+= -  FEEFIHREH (Unconventional)

+Pd -~ JHETHE(Reservoir Engineering)



R gaeniz(4 H24 HEL25 H)
Wednesday, April 24

08:00 - 09:45 Panel Discussion: Digital Transformation Panel: Maximizing Oak/Fir =u
Value from Digital Innovation

10:00 - 11:40 01 Technology Innovations Oak =
10:00- 11:40 02 Wells Fir ==
10:00 - 11:40 02 Formation Damage Pine =
12:00-13:30 Awards Lunchean +
13:30-17:00 04 Machine Learning Cak ==
13:30-17:00 05 EOR Fir 4
13:30-17:00 08 Modeling Fing o

Thursday, April 25

08:00 - 09:45 Panel Discussion - Regulatory |ssue Panel: Emerging CazkiFir
Regulatory, Stakeholder, and Technology Trends in Air
Quality and Climate Change

0%:45 - 10:00 Coffes Break

10:00 - 12:00 07 Regulatory Compliance Cak o
10:00 - 12:00 02 Case Histories Fir =
10:00 - 12:00 02 Facilities/Safery Fine ==
12:00-13:30 Keynote Luncheon +
13:30-17:00 10 Digital Qilfield Cak o
13:30 - 17:00 11 Heawy Qil 1 Fir =
13:30-17:00 12 Reservoir Characterization Pine =

BRIACE ¢ https://www.spe.org/events/en/2019/conference/19wrm/schedule-overview.html



https://www.spe.org/events/en/2019/conference/19wrm/schedule-overview.html

R= > Gakariz(4 26 H)

Friday, April 26

08:00 - 12:00 12 Unconventional Oak o
08:00 - 12:00 14 Heawy Oil 2 Fir <
08:00 - 12:00 15 Reservoir Engineering Pine 4
09:40 - 10:00 Caoffes Break

13:30 - 15:00 16 Unconventicnal 2 Cak o
13:30 - 15:00 17 EOR 2 Fir 4
13:30 - 15:00 18 Reservoir Engineering 2 Pine o

BERIAJE © https://www.spe.org/events/en/2019/conference/19wrm/schedule-overview.html

PrATERASAL - ARG FE Rt T EIR R B g E 2 FEEAE
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SMEELNTINERI K § (011 and Gas Pipelines, Facilities and California
Regulatory Requirements)Z5EiRAE » B RELL W E A - B2 A RERTAL Wi flo
SN E M EAR AR AR & R DU R & G 5T B 5 1A S a5 s LAFE -

\


https://www.spe.org/events/en/2019/conference/19wrm/schedule-overview.html
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(—) A Modified Design for Gravel Packing with Expandable Rubber Beads.
(SPE-195293-MS)

MO R (gravel pack) SEH-ATEP A EH R FBIOESE - 2RI £%
HEEA A FEAIEBFE > [ RE ST AR ELEL (hot spots) @ BIERLAYFLIE (void spots) »
HAR AL T R RN A R A B M ALY - P T SRS 2 B ReE
HE > FARRERE AT o WA B AEY T S TE BRI AL - DR R
TR SR B DR A AH & (S HRETIVERE - ILWFFe (A R e e A il o]

RZHRAZIZER (expandable rubber bead) LA REAELIE Rl BHaat » E5liA B
B o EERARSER R E G BE WG IR B ER 2w Filt



TR EREAVIZECELS] - BERIFE LIS IE BB SRR IRE VS - SEToth T 5
TSR A R O FRISHECERR - slBRor i = PR EfErT

L. 8 S (EEBEREARIARRENZER - ENERNFIUFTR - DA
3 AR B (H A B ERIIRIR (A 2 RN 8CFET) -
EEAN - BRI ERENAREEENENER (Darcy’ s law) LA
PVCEBTRYFRIENEE (B ) - SRAFRESEEN (S L2 ER
T REEAI i S ER ) o FE RS R R T S B GRS ATE R -

RIU ~ IRHEERIZ IR L2 AR

Sample Size Swelling vol. % | Permeability, D
1 Coarse 35 0.85
3 Fine 50 0.036
4 Medium 46.7 0.072
5 Medium 22 0.033

BRI © “A Modified Design for Gravel Packing with Expandable Rubber Beads” .

B - BREZERENEE

ERAJE 0 “A Modified Design for Gravel Packing with Expandable Rubber Beads”
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70
Permeability and Swelling of multiple gravel/rubber beads packings

60
—&— Permeability

50

—o— Swelling (%)

40 V/,Qflg/‘/fr’/

J—

f:j
100 90 80 70 60 50 40 30 20 10 0
Gravel Percentage
B = ~ NEBACLLEZ AR R B2 5%
“A Modified Design for Gravel Packing with Expandable Rubber Beads”
3. BEHPAEE KBRS JE BT BIBERLLH 2098 S0% 2 AR B IER 7 22 77

TEERAIR LR > BEEEEERECBIRIE AN -
AR E -

L KBRS B AR A

Mixture I80F | 200F | 220F
80% Gravel-20% Rubber Beads i : ;{)?pislj i: g fg g :;’ g
70% Gravel-30% Rubber Beads i : ;ﬂ?pi? ;; g :j g ig g
60% Gravel-40% Rubber Beads II: - é:;fpi? ;T E } ; E |4 4%
50% Gravel-50% Rubber Beads 1}: - ;in? ;’ E 3 ; E :1 E

BRACR -
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“A Modified Design for Gravel Packing with Expandable Rubber Beads”




(—) Case Study: Natural Gas Storage in Federal Waters Offshore California.
(SPE-195367-MS)

TN A B MREER (Outer Continental Shelf, OCS)EAREHE 50 4
HY4= FEBBRSEE L » #i2 2018 FF Kyl - EAE =B T 20 (R A AR FE R i [50 13.5
(BB IRGA 1.85TCF » /A EAEFEH F (the Bureau of Ocean Energy Management ,
BOEM) B3R 48 2 4 FE LATF S BRI A R B (Y 5 2k 88 38 J2 OCS HYRE IR BB T & I
i A R AR » 2ZRBrdE T 3 T RERZEFERARTES - Sockeye T RER
ZH—EEURREEHIER T - BTN —— B A 0CS BB
AT THYETEE - Sockeye HIFH A 1988 A 8 F-4% 7 » 2 2017 4F 11 H By 1k #¢Monterey-
Topanga ¥ Sespe ¢ — ([ EHE S ([EVU) &t R 1R 48MMSTB KZA% 100BCF
J27K 220MMSTB » Upper Sespe #EEENF Rl Rz » FIFWDIGIEELY 40-100 HIR -
{EEFEIELY 1,000 J28X - SFHIFLBRELY 20-27% 0 BEFRET 20-300md » 2002 FE5LA
TEEBEEE S s 1,075ps1 0 S 7KEAAIELY 60-70%

South North

Platform Gail
Seafloor A

E-1 Well Path

-1000°

Plio/Pleistocene Strata

TRUE VERTICAL DEPTH (FEET)

& PU ~ Sockeye JHH FHERE

BRIACE @ “Case Study: Natural Gas Storage in Federal Waters Offshore California”
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4% Upper Sespe Y E001 AEEEHHA 1989 A2 zone-1 » HIR B T
HIEEZ > FRIFETES zone-2~ zone-3 ¥ zone-4 METTEEFL  WHHFHLER (comingled)
A o 2 RO AIE T > zone-2 B zone -3 BRAAAEEERT - H SRR UM AE
FERME N - BUREL R ESAETZR 5 1M zone-4 BAIGEENA - AR 77K
EAIEMAN - FiltsSEREEIR zone-2 B zone -3 WHEETE BER A -

Well EOO1
Upper Sespe Production Profile
10,000 1 2 4
SEE |
100

Dally Production Rate

.n o
w—— Daily O DB
wwee  Dally Gas [Mct/d)

’ — Daily Weter (bbi/d)

R AR RRRR RS RRSRAARARARARARRRRA|RAIRER

Time (Years)

& 75 ~ E001 A EHER

FRACH © “Case Study: Natural Gas Storage in Federal Waters Offshore California” .

RSB RAE ST BUE A B RACHY a2 it I G SRET S R B A B g 22
% o L RARE TSI E > 2000 4F 8 HET T —ZEHIHE - &5 5RER
HEBEST 1,150psi B2 FERHE s 1.2MCF/D > 388 TR ARRRE A EUL - 1t
Gh o BLETEINE S T EEAER - EAER - AEER AR AR
IL T SEEEAHEIEAL (87  #E L Pl R o e S il F iR EE 2 & -
BEAN - FE S SRS IR NI 3 0% - R REENIE A & TR AT H
HIHEARE o ISR E T RAR L2 EEFE Sespe Hfg » WAEFZEEF0[H
BRI EIOE ARV RIAR, » 77E BOEM Ara @Y H AR - H R i A& 77 3R eE 2 BT
g B0 FERE EOREERIRAR - AR EE YRR E - (5 Fayn4E
FRIEHE #0F - FEHER ONE S -

Y|
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ENTENIR
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218
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So
(0.,0000 - 0.6000)

Sg Sw
0 (0.0000 - 0.6000) (0.4000 - 1.0000)

& 7S ~ Upper Sespe jHiJE &z

BRAGE © “Case Study: Natural Gas Storage in Federal Waters Offshore California”
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(=) Prescriptive Analytics for Completion Optimization in Unconventional

Resources (SPE-195311-MS)

BETFE St 31 IR G SR B R 58 e fEAL 1L T — (B 52 B /Y g U7 o3 A

(prescriptive analytics)ZE  WHRABSEE =G50 - B BHEENNE
PRHEF TR - W HAWABRE(ET) » FEF AutoML & A ERERI S Y

A Bt o st R/ MEBLE B R BB TSRS BV R (L - HF - #mA
IR BN S BTS2 2 (HL - HAZBL N TET VA B SR 28
(AR SIPE R B BRI & 55 ) - Aut oML 1% Google /A E$H ¥ 3EFTHE (L% ES
BERYE  ZEFRZERGSEEEEATHESRENEREZHBSY
(hyperparameter) » :EBZESIEN B e 2 H B 2N EE X GE S EEE S
B T FURR R E RO AIRE S - ST B S R KA 2 E
AL o FEWTZELA Permian stV ELE R GITE B 70y - MDA AL 12 8 H RO ZE
B/ MESEH AR Ry HAR » R BRI R T SR (B ) -
G THHIR R e H RS M (SRR RS A& - SRR BRSPS B S )
Z B S o &% 0 WHSTAE AR AR F AW H AEAE AL sE o (HONMEH T —E
f Ry R R R o R E R R MESEH AR B AR » [FIR N K2R
HESE -

] — Clean
Raw file e . Aggregate
SQL; Stage- De-duplicate gerega
XLSX M |e:ve| datar i Coalesce
/ol ’_ S Clean
WITSML /4 SQL: Well-level De-duplicate Join+Enrich
[ /& __ data Coalesce
Asynchronous ||/ o
csv Data Pipeline ¢ e
APY N — Cleafl
\ ™ sQL: Daily Data De-duplicate Aggregate SQL: Master
e \ ) Coalesce
\ -F: j- B Clean
PDF SQL: Monthly De-duplicate | | Join+Enrich
Data
— == Coalesce

- BRI A B R E AR

BRI © “Prescriptive Analytics for Completion Optimization in Unconventional

Resources”
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Relative feature importances (%) (final list of features)

[=]

2 4 6 8 10 12 14 16

=
)
[l
[=]

Landing zone
proppant concentration
fluid volume per ft
proppant mass per ft
clusters per stage
surface longitude
producing formation
surface latitude

min. vert, distance
undulation index
stage length
toe-up/down

min. XY distance

lift method

&/~ B E
BRI © “Prescriptive Analytics for Completion Optimization in Unconventional

Resources”



= FEHIRRE (—) FE SR TR R B R AT T A SR S EE RE AT

DL AL B o3 A AR AT SR M RE Y RB B R BB B - H H A AIZE
Bl DL sk e B RHEEE) (data-driven) HYRREAL » FEIREMR AR K e (BB SR R FE - %
BEEERNEH AR - Lot HEHREAER - RERAgET AL #HREL
R~ 5 H 2 S B ERESFTR SRR - 28000 > BRASBELH TR
Bl BB R AR - IS (E LR —(Ek - N B Sa T2 s R A T
R RDE - R0 EESE TSR A B 15 DUTURIR iarea T B B oy b 2 P
BEERE S/ R BIE BRI B ARE TS PR IS S AR S B 70
AR E M ZE BN FE AT AR ER » SEAIERE QIR NATR - EEEAYSRE 1
(SRR

> GuaT B B R o7 A 2 1l 5B B BE 1 (Terminology and basic

concepts of statistical modeling and data analytics)

> RS R E D FI B E @ I 2 KEES (Mul tivariate data

reduction and clustering for finding sub-groups of data that have

similar attributes)

> AR ARG A R B E T A R S B R BE BN YA - 2 A
DUAE By DLW 3 Ry 5 B 2 155 U A &5 X & (Machine learning for
regression and classification for developing data-driven
input-output models from production data as an alternative to
physics-based models)

> DLEEEEET T (CEE RS (Proxy construction using experimental
design)

> Mk gE TE O BV R BE E 1 & {b (Uncertainty quantification for

performance forecasting)

17



RN~ MR (—) iR

830 — 900 Introduction — statistics and big data concepts
900 - 1000 Statistical foundations + regression modeling
1000 - 1015 Break

1015 - 1100 Data reduction, clustering, visualization

1100 — 1200 Machine learning basics + techniques

1200 - 100 Lunch

100 - 300 Machine learning — case studies

300 - 315 Break

315-400 Uncertainty quantification

400 - 430 Wrap up

BERIARE 07 Applied Statistical Modeling and Data Analytics for Reservoir Performance

Analysis” ERIZER} -

aRfEamEl Srikanta Mishra - REZZEINE R 40U FEAT (Battel le
Memorial Institute ) HERIEREE R I 2 EHRMITE BB AT A - M8
Akhi Datta-Gupta H:[EISER] " FERGEHHAIBIERL T © JHRMERRIE 2 T e
4, (Applied Statistical Modeling and Data Analytics: A Practical Guide for the Petroleum
Geoscience) » FEERAZ BRI DAL EH5E R AR - B4R AL B ER i 2 BL O
& DARAE MR RERE ZEM -

HRATE R ATEER T2 RPU AP ER (EL) ¢

> BRI RSB (Data Collection and Management) : ¥&3KEH R 2K
TR Bk MR 2 DUTERE R

> BREMER T (Exploratory Data Analysis) © HEFEESRHEINVER (R > 2
TR 5

> THHIMEEE (Predictive Modeling) * 1L & HIIE R HERNR AR
R (% » 7 A o] A i e R

> B LB (Visualization and Reporting) * fEgkiFAEaE R - W&
AR HLAGIRERE » [EING A1 R A AY 2 A B AR 1| 7R SE AV DR L AR R
IR -

18



* Data Collection and Management
= Combine data from multiple sources

= Clean and prepare data

 Make data easily available for analysis
Euploratorv
Data Analysis

* Exploratory Data Analysis
= Better understand relationships

» Formulate questions ’ \
* Predictive Modeling &

. - R Data Collection Predictive
= Explicitly model relationships and Management Modeling

= Use models to answer the questions

* Visualization and Reporting \ =
= Summanze what has been learned =
= Transfer information to decision makers Visuallzation

= Use new knowledge to identify new data and Reporting
to collect, and questions to pursue

B - R GEE
ZRIACH 7 Applied Statistical Modeling and Data Analytics for Reservoir Performance
Analysis” SREZEH}
P& R BRI R 2RES - ERHCORBS E K% T - B Hool > ERE
TR FENNER - (RS AR AN Ml A SR A B R T R (L e A = -
A RF LR v AR 2% 2 P > DREER 2 EE - GER 2 &
R > IR GRS LAY -

(—) HEsEEEET

St

LR T ER A S TR RUE SR T (TR ) S R A R (S ) 8B > 28T
BORHEREN A Al [ A AR M A - DA B 41 SRR DR - EE S Bk
SHE A SUEATRGEAYATE T > (CE R P AR R - S S B R B AT
Sk DA L B R R (RIS (B - MIEEN R e M AR - 1%
et E N BRI T

> IR R R

> e EEE TR AR (R

> e BTN R R R
> R ERHE R R R

> 5IE /BRI

19



SRHAE UM ER e A0 ¢
Sy REELE RS (Classification and Regression Tree, CART)

IS
&

CART {h—Tef SRR AR MR AL > FIR T I PO BN s B S B L -
HARA AR FNRE AR E R o7 R ERY (nes ted ) A ISk (1B 1) » #EE4E

BTV P A — [ 5 BT AR P B, -

| X1<il
R3 |

X2

R4

B+ ~ RT EE

BERIAE 7 Applied Statistical Modeling and Data Analytics for Reservoir Performance

Analysi

2.

Ak -

Sn

FEt A B (Random Forest, RF)

RE (h—{E&E G SRR BER Gy 704 (BT —) » ASELier T B — PRy

e - HAER A [ el HES RAV P (E - 15N - NEMEHE L5
IVERHETTHIIGR - ARAE RsalllSREVERE B3 MEA (out -of -bag samples)

B R B HIEE R > AT AR A A AR -

20



A | B

Teo 1 }
() i code (o) 0%
(0] swm( \/‘O\
o ¢ c’Ob 'Q‘o ébb

A
Tie 2 }
O/ b ajorf Random
o %d\og‘o — "
gd d do

(,df} fD}) j/_?/»«.\lbi

foon oS U W G B 8

hevded e o ‘oo’}

.,Q. (&0 ‘e dd\ )‘0 b d b 2:})\0
fiEl— ~ RF 7R=lE

BRI 07 Applied Statistical Modeling and Data Analytics for Reservoir Performance
Analysis” SRIZER} -

3. FEEFET1%E% (Gradient Boosting Machine, GBM)

GBM {4 —TEIRFr IS A RERY 572 BREE A | SR AR e A — 1 AU HY
goEh (B ) » R AR R -

= ’(x. Yl h(x) = hy(x) +ha(x) + ...+ hy(x)

N N
—‘(xy, —>S§—‘(xy, B} —> S={6Yi— R (X)),

£

PgrEr

I(X) hz(x) hn(x)

&+ — ~ GBM /R = [E
ERIAJE - 7 Applied Statistical Modeling and Data Analytics for Reservoir Performance

Analysis” BRFZEIR} -

21



4, FHFEEEEE (Support Vector Regression, SVR)
SVR 1432 1 /M B EOR B 2 B AR 1Y 4B PR B AR A B A A (B =) -

Find f(¥)=-¥+b

] _-\l'
il S (e )

by minimizing +
subject to constraints:
Ly, —(W-F+b)<E+E
y,—(Wx+b)>—g-&
.80 20

fori=1,.. N

Vi

&+ = - SR =&l
BERIARE 07 Applied Statistical Modeling and Data Analytics for Reservoir Performance

Analysis” FRFEEHY -
5. NTg84gEs (Artificial Neural Networks, ANN)
ANN R AR Vil 4 is ~ SRS BT gemya T SEAY (18T 1) - gTse
AR E H B EFAkE (Y) @ S REFLIRR N TS & (o) - B
R R ST AN ED & SN B N B Ay &5 - BIVER B 1o 48 T e By R 4 o T
(weights, bias) °

Input Hidden Output
Layer Layer Layer

Z t

X Pl ()
Waights i [ —

) Bias ./ {1 Bias /

= v . : - ' Y,
(R Me Gy
y {1, Bias / w41/ Bias /

E-PU ~ ANN = [E
BRIAE 7 Applied Statistical Modeling and Data Analytics for Reservoir Performance
Analysis” BRFEER -
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AT 7 2 AR R LA Y 1 P e

BT HE AR

=T~ W ETABTRAEEES
(B TRE
CART |» HoHftaE @ aHhHR > ARSI HA A
> TlfERE > FEBER (pruning) B E
> TERIEE TN R R FEEES (overfitting)
> i AR bR S
> BPUEEFEE
RF | > RESEEE SRR TR > AEGHE
> HHEIHINE A X B > Htawnle
sg o~ BEETME - TOEM | > HNFESERARAE A
R EHE AR ) A
> Higm A BRI LIRFEA S
> PUEEFEE
GBM | > S ABEWFTAHEMER | > ZBEEHEs
(ARSI > KNofHE
> BERERIELNEE
> HEAMAIANETTE(BLRE [E)
> H{E N HBEAY B A B R
Frge
> IR
SVR | » REMHEIRRIETT R > NofEE
> A T A AR > THHIFZEARERISER
> FRIIEFEENZE
ANN | > pEMERERE > FBREBERE TSR
> AJHREEEEE > EER RS > AU D) s N B
ERPEE - B E” Applied Statistical Modeling and Data Analytics for Reservoir

Performance Analysis” RFEEMRIN [ i#EsEE K AHEVA(BHLEL
(https://www.1treadOl.com/content/1546431330.html) ; -
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CART RF GBM SVM ANN

Handling of mixed data A A A v v
Handling of missing values A A A A v
Robustness to outliers A A A v v
Insensmwty_ to monptone A A A v v
transformations of inputs

Computational scalability A A\ v
Ability to deal with

. . A A A v \J
irrelevant inputs

Abl|ltyj to _exlract linear v - v A A
combinations of features

Interpretability \ v v

Predictive power \4 A A A A

[l +7 - PEsERE A MR

BERIAE 7 Applied Statistical Modeling and Data Analytics for Reservoir Performance

Analysis”

SRIE B ©

(=) BRI APRREE M
BRI SRR Z BT 53 Ry U AR ([ +-0%)

l.

PRENE R ERIE (Exploration Data Mining) * Fl RS EE SRR E 1R
RIEZR (M ~ B RIS R -

SHIEEE (Reservoir Management) : 2 HEies B2 5 88 I nT R AU &
REZRAFREE -

AEHEEL (Proxy Modeling) @ DA R R B DR LR T BE A TR RIS
ZET R -

MRETEAI(Performance Forecasting) © $FEFRIB/EEEREAER » BINE
HELTHHRA M > DA A AE ) B AR -

THHIM: 458 (Predictive Maintenance) © #&& S ERHELEFAYFRIATH
(VB RS B AT e - IR B EHE = -

24



=(o]le]-1i(e]sMMl Finding hidden patterns

Combining streaming data AR [ _
BEICR Y [h]ly[sMlin large geologic datasets

with past performance
to predict potential failures

Reservoir

Predictive

Maintenance Management

Identifying factors for
Real-time prediction of system improved performance

response (drilling, fluid injection)

Performance Proxy Creating fast system

Modeling “emulators”

Forecasting

[&+75 ~ REER IR ERPRE Z EF

BRI 07 Applied Statistical Modeling and Data Analytics for Reservoir Performance

Analysis” SRIZERL -
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= FERIE () HSRE SR ~ SR ELNIAR ZK

SRR RS H A - AHORES RN 5 A RS B2 NN
Z FEHPR B A5 B o ERAE Z H AR R AR B 0N OR B #B (Department of
Conservation) o RARBIEEH ] (Division of 011, Gas, and Geothermal
Resources, DOGGR) < S 38 &CHH B 2 A% Bili 25 8 11 ZE (9IRS B M BSURF S0 17 DR 5
SRR S it M BRVA R BB R 2 TR - BRSE AR A B SR R AR T8 4R Bl
st &AM - LUK DOGGR A2 ftUfttsr FERALH A S =B -

sEAERIE AR/ PR - SRR NSRRI SR A A B SR BB A it - H
GG Bt a2 A ST B R - X Mk el A R it
ZIRITHEN 2 A28 > (HELG B REHA IS M A N & S 3 SR B SR Bt
Al FEOK

=\ BRIEEER
Introduction 0.25 hours Robert Schaaf
Pipelines and Regulatory Requirements (AB1420) 1.75 hours Mike Edwards
Pipeline Management Plans 1.00 hours Kathleen Andrews
Pipeline GIS Data — Requirements/Inputs 1.00 hours Mike O Neill
Lunch 1.00 hours
Tanks 1.00 hours Robert Schaaf
Sumps/Berms 0.50 hours Robert Schaaf
Spill Contingency Plans 1.00 hours Kathleen Andrews
Out-of-Service Facilities 0.50 hours Robert Schaaf
DOGGR Pipeline and Facilities Program 0.75 hours Mark Steinhilber
Conclusion 0.25 hours Robert Schaaf

BRIAE - “California Oil and Gas Surface Facilities Regulation Update Pipelines” f
g

(— ) E4RBLEFTR (Pipelines and Regulatory Requirements)

B R EE - e Hi MR Rt 07 =0 FiECRE 4R %4 > DOGGR
HINVEG 2 tBEE - fdh - Wl - BB HETEREERETE T e
EHELEH o BEAh - /K8 DOGGR HYSRET - A RE SOURNY £ E RN EFE e (S Eah
BJEIET) ~ PRI - BRI B - Hoh N PR Ry i R - R EE AR
Poe MR (Mechanical Integrity Testing, MI) » DAREECRURAY ATAEME: > DOGGR

R
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FHEPRE W - BHEANEY) - BEHRRT RINEEE (FIL) 0 Z1E T A ERVHER
&R e

TIL ~ B GRIR e B AIEE

Designated Area|Pipeline Nominal Maximum MIT
Contents |Diameter Interval**

Qil* Gathering 2 years

Lines
as >1" All 2 years
as or Oil* > 4" All 2 years
Gas or Oil* >1" All <=8BCCR§6533***

Rgmts.

*Repuylated liquid ppgducts per 1760(m)
**For pipelines-10 or more years old
***Cal-0SHA Petroleum Safety Order, Drilling and Production, Article 9

BERAFE ¢ “California Oil and Gas Surface Facilities Regulation Update Pipelines” Ff
() ELETETE (Pipeline Management Plans)
EHEHEE Gy 2D S RZORA SR - HANSAERE
> EGVEIIRCIMEE R AR~ A EER - FREETEMEAY AR H
HA ~ B TELERERR T ~ (B TR MRV EUR ~ 412 - M BRI ELE) -
> HEAFFAEFRELTTE -
> THEAMTAEEHS (20 - [~ BRER -~ BUERS K IEMRITEE 240 ) I TEP 4
NERAGE - 4EREEIRCERTEE -
> BEFTAES R &R E IR (U - IR R, ~ i
Y 7KIE ) 2 ) B B[] (AR R EE B RS ) -

2018 B EMN A (California Code of Regulations (CCR) section
1774.2) ZR A RIRE & S E W AR FTAE R (BARARERRARRESR) 2
EHETIEWE - 1IN 0 BEIREE K EE A R R — (i E SRS
& DOGGR B et NS EH S EFEZA A EER - HILE BEENE:
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B EHAE BTTEE TR FUAESIT & DOGOR HYERHEDK - [y 480G -

(=) B4R S S S 40 835 35 oK Bl A (Pipeline GIS Data -

Requirements/Inputs)

AOINERR 2018 A2 Fijf# TR Rk 2 4822 75 $ 1 BHEURIE A A 2
Y RINRE SRR EE » A ] BEREE pdf - M#EE 2017 FFK - ©F
50 fE&S = HIEAC T 72 EUHRIEE 2 B & - (HANARE - BB S B - &
e EREE 2 THME - DOGGR BHATE BB RARE G EE £ (Gas Pipeline
Mapping System, GPMS) » MiF s a3 AR BR = EIRATE 4 2 GIS(Geographic
Information System) &R} » AERESEGREEIER - FIFEREEERZEHFEE
S0 DR FIEE o AL A4 T 2245 » GPMS A GIS LRl sk
s (ETRE EROEA - HET U E &) - H A SiEHEE (1) - DOGGR
TR SRR E GAER AR B HE TR S 2 Wel ISTAR ERHEH - LA
A HE] HEE S R IR

2% ~ NPMS ~ SPMS £2 DOGGR GPMS Lh#es

s [wws  lsws | bocon-cows

Hazardous liquid and  Hazardous liquid Active gas pipelines in
gas transmission pipelines (NOT require “sensitive areas” (>1 inch)
pipelines (exclude Matural Gas Lines or Liquefied

gathering line), ... Natural Gas facilities)

GIS Data Line + attribute tables Line, point (startandend  Line, point (nodes show

Requirements node:l, and event tables with facil'rty tvaL and pulvgon
measures of (commaodity,

Sensitive area); require IMore
diameter, age, and length) ( Ji req

attributes to reflect the
needs for PMP, SCP

Potential + 500 feet + 100 feet + 10 feet (preferred)
AL + 100 feat (minimum)

NPAMS = National Pipeline Mapping System, SPMS = California State Pipeline Mapping System

BRI © “Pipeline Mapping & Data” FH#RfE
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(V) {EFE (Tanks)

fFHEE

tanks) ~ PEFERESEERE (bolted tanks) ~ BFEAEAEEEME (fiberglass tanks)EAYH

H EH A A T R — By o A AV R R 2 R R R (welded

BB (plastic tanks)ZEVUSH > HIERES KB ELEENFR+— -
DOGGR JA#R B EEFERY oK EE

l.

3.

A B AR HI(CCR 1773.2)

>

HrATE Z AR ZE R DI N BRe 2 i NI THEE ~ fad ~
A BLHEE FEE

TR R H A BE A S B -
FERGIERIE TR A A2 A BRI LA (R s tHIRF 3] 28R
Zis H A e A s R E N R e S5 te B g TR AL 2 & 80k -

il (R A e EAERSEIR - RO TRIFEAS T TKEFNZER - 2R
EIETESL N =M ENSE

fEFE4EE B & (CCR 1773.3)

>

>

>

(B ERRRE RS ~ B B E G AR -

B HETRE - HEER | JRE - B8 - EREHANT 2R
JRERESNRET © A ~ EGELREI A IR

SRS FELE 48 /NEF A DOGGR 45 » G - - FElFSE 5
{Z IR ERAAY (out-of -service ) EfE -

ANZESE AT FEIAAN G E Rk AMEHERE -

Cl'

ERE I B R B2 R S AR >R (CCR 1773.4)

>

>

PHERERRAMINIGERE - & 5 FFET —KEFEMH -

HIEER T > TR A o] R B ECIE R - HERERES
FEE 15 4F

FERGEEE 2/ DA AN 0.06 FELf -
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fERe N e E A S VRN E 20 £ 1 K

BRI 2 L5 R RRERREE 0.05 JEAR? 0.05 360 ;
SR IZSR R 0.1 350 -

AR AR S H 60 RIRUEBSERE EHHEE RS (L E AR
f& -

R A DR B EERE A RS RS B R A - EFRE TR
SR -
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Fot—  H AR EGREE

[ REE T B B
e > i > I > BE
> K > i > REIE
> B > KR > R A
> M R T AR T A
BEEaEE | L. > i > [EE > ROAERERE 20
L] > K > B
> GRS
> SR
B A A > fREK > e > R LROE
> (ke > i > TR RART)
> EELETHE | > A% > (AR 40-150°F
> > SRS
> KSR LR
B > fEEAK > FE > WETEE(pre-fabricated)
> (ke > it > TR RHAIRT)
> EELETE | > HEAS > (RIS 40~140°F
> SRS
> KSR
2]

BRI © B E  “Tanks” RHEFE -
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() ERYT(Sumps)

TR ARG N R AR Z B8 KT (open pit) » WIRIIAEMERT 73 R DA

T -
>
>
>

>

PEHA(drilling sump)RELFEHAERELE S 2 EERIT ©

EefEM (operations sump ) (RELEEH-BUEHAEELE & 2 SRIT -

7E& M (evaporation sump)fffis FHZE S8 /K akEE/K > SR DT -

Pt (catch basin) ARG IEESNG HAVER

CCR 1770 st SR GTELL it B EOR =R+ —FoR

Rt RGN AR K

JR ERREK
—ftE | > AETRREREAKRE -
> IR A TS EE’SE’Q/@K /KIS E R
> R REAMEEY— Hezat i s B i EEE - AR
AR E 1L E R -
sEH | > fESERREEE O EE 30 R > FTARYE HUAG ERC T Rk -
i‘ BEAL | > (ESEHFPREIESESERR 14 RN > FrA RV E H e e E AT
Pk -
S | > Wl DR AR EER R 0 RPIRVE B
> R ¢ FERR AR EIN o DIORE AR %’zaa,\%iiﬂ%
> HHECHZKR VIR KSR S > LIS A S
PigaAt | > (EMSNGEEETHHEE R

BRI - BEE “Sumps” REHERAE
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(7)) JEUHANAR B & #5135 (Spill Contingency Plans)

California Public Resource Code 3270.1 ZESREEEMEA ULHE A4 e S BX,
P E AT =18 H A FEERREHR QRO IR R T G TR - ILTHERE £ R B
BEOINRE SIESEEE IR - TR T i E BT e i HAEERS
HEAERYFOB SN E TETEE - DOGGR Effat S tkhi LE 48 H rh HE R A A =]
F -
(£)Wel ISTAR &4

Wel1STAR {4 DOGGR & s BB Aot FHAH B s T i S (i e e > By
R NBHEEH & 245 (Well Statewide Tracking and Reporting System) © [t
ZERAER—RRY 2017 £ E4R (B 1) - PR REDERHEE N2 —EEER
FREE—F L INTHR B - HRTEHE TR Bt B R RO & R (AL
SR~ EEEE AESE) - H DOGOR & ERAINE R > AT M
A E AR ROt T FUla B > DUT S ZIB T &I - RN R
PRI —fEESREER - bAh - BB GIS BRIVES - (HRIE/ rE E A AL - &
EHE =R S5 o (&% Wel ISTAR #Y5eEE8E H AiE R &40 iR =S -
H—RE R T ALY WelISTAR #Y Well Finder fERERE =& HRBE N (B
+/\) » AERE NN R SRR E A& B TR a] 25 8 L A I H A R HLER T
SRHEVAEEEID SR BT MRk - fE e MRS SRl AR -
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Project Release Plan

+ (EQA |
+ Well Stimidation
+ s Slorage
+  Plgeli
+ Incidants \ . E:::.q:lrdm
- Complits _Ontinkathrs_J
+ Ingpactiors b
+ ldle well
. \ + Compliance
el Managerment ¢ Public Aceess
* Transher +  Construction
: :mdu:rzn X Ja,,d.11.|--:|:-.|1:-:md_‘,;'l
Tachnical « Fadli :
Architecture . JE "
= Band Marsgernent inistrati ll l éE‘ElE
. Emwmgmwnt +  Administration ell
U : = General
»  Administration + CEOA Tracki
* General i
: + (515 Irtegration )
i

Bt - Wel ISTAR FEAEHE#TNZS

BERIAE ¢ “DOGGR Pipeline and Facilities Program” fE¥ffE

Well Finder ! o More Info | Help | ©

DOGGR GIS

~ Well Status and Well Type Fiter S5 \
it Qo £ 88 Basemaps ~
Checkbox Filter ~ - Y |
== 3
z
~ 3% Zoom to Field g
Select A Fleld: 3 v
Ventura - i
. 5 § . -

D Clear Result

®e @
- 9..0$ [ %
’,ﬁ.g’a@;::

v Measurement

v Layers

-
4 .
Lo i e .
Link to Well Record
Link to Well Search (current as of 4/27/18)
et Driving Directions
~or = - A
Powered by
PN WellgBR
7. ez = .

&1/~ Well Finder # /A

ERICH -
https://maps.conservation.ca.gov/doggr/wellfinder/#openModal/-119.27606/34.32241/14
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B~ DR RER

AR ZER B 2 BH TAZ A S e Eb s e - A e Sl R R PR e

BRI AT B SR TR I SOR > BN RT3 e B L B R A 52 05 [/ A
TEPHREE et OGBS

CEHREER  FIZEEEN

IMNIBSURT 5 A St A BB A r SRR o A o H ~ 7B 4R ALt TR PR A R 2 -
FIL T Wel ISTAR Bl » AN EHEIREACE A - mifA e B IhRE
{EIBEER Well Finder %4t » AR BEEAER &N - B AR ER
It E RS2

» IR GRS R AT Bl R A B RO e S IHAMRE K

{45 DOGGR 7 SEHYZEBI > 24 7 (FF M Bl st B pRil — AR ety > S 58l
A SRR E AR MR E SE A B S eliale - (B BT FRIEITHE - A
MHREARR » Rt ptiEle - R PRERTEOR R R S TR R RHRE I S -

SEEINIEIR - TR E RS EEA

PRas S Ryl R SRR S 3 2 — » R A EINEE = R E R I ATRTHY
BIET  EEATIRWPS BT > SF— PR B e Znt Ml s AT A T B R st
W HER - (EE R A B AETE - WE SR B R i RE S
PRI TAERTE © 55 PR R Ze st ey T s B o A SR S T SRRl BE AL
Bl DA - WEEREETIET -

» GBI BN E 2 AR S

SPE $1¥1& Bzt 572 BB W& iR g Eg B A
PAPETHENCSERE T » N3G e B AR RIS B I N E RSSO « BEAD
IR ] DA B 8 i 2 8L SPE P 28325 TR & Bl ISR ERAR -

» SREIE {2 B R PR I S R S

[ FE TS (o 2 BB 2 B R R BT e R B e (5 1 > REER B
2 FUISH TR R EE ST B bR mT RS S TR RO s& mTRE BT e REUASD -
IREE A FIRRERE - SRR AE =R -
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