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MOTION REQUESTING JUDICIAL NOTICE

Pursuant to California Evidence Code §§ 452, 453, and 459, and
Rules of Court, Rule 8.252(a), Plaintiffs and Petitioners respectfully request
that this Court take judicial notice of the following documents:

1. The First Amended Consolidated Complaint of Porter Ranch
Development Co. and Toll Brothers, Inc. in the Coordinated Pre-Trial
Proceeding below filed on July 20, 2018, entitled Toll Brothers, Inc. and
Porter Ranch Development Company v. Sempra Energy, Southern
California Gas Company, et al., Case No. BC674622, JCCP No. 4861.
Dunlavey Decl.,, 9 2, Ex. A.

2. Testimony to the Public Utility Commission by Phillip E. Baker
entitled SoCalGas Direct Testimony of Phillip E. Baker Underground
Storage (November 2014). Dunlavey Decl., q 3, Ex. B.

3. The Department ef Conservation, Division of Qil, Gas, and
Geothermal Resources’ Annual Report to the California Legislature from
2015, entitled Department of Conservation, Division of Oil, Gas, and
Geothermal Resources Report to the Legislature on the Underground
Injection Control Program Pursuant to SB 855, 2011 T, hrough 2014.
Dunlavey Decl., 7 4, Ex. C.

3. A federal interagency task force’s final report on natural gas

storage safety, titled Ensuring Safe and Reliable Underground Natural Gas
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Storage: Final Report of the Interagency Task Force on Natural Gas
Storage Safety (Oct. 2016). Dunlavey Decl., § 5, Ex. D.

4. Sempra Energy’s 2016 Form 10-K, submitted to and filed with
the United States Securities and Exchange Commission, a government

agency. Dunlavey Decl,, § 6, Ex. E.

Dated: August 6,2018 Respectfully submitted,
By:_ ¢ 771 »
Robert J. Nelson Leslie Brueckner
(CA Bar No. 132797) (CA Bar 140958)
Sarah R. London Senior Attorney
(CA Bar No. 267083) PUBLIC JUSTICE, P.C.
Wilson M. Dunlavey - 475 14th Street, Suite 610
(CA Bar No. 307719) Oakland, CA 94612
LIEFF CABRASER HEIMANN Telephone: 510.622.8205
& BERNSTEIN, LLP Ibrueckner@publicjustice.net

275 Battery Street, 29th Floor
San Francisco, CA 94111-3339
Telephone: 415.956.1000
Facsimile: 415.956.1008
rmelson@lchb.com
slondon@lchb.com
wdunlavey@lchb.com
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Paul R. Kiesel (CA Bar No.
119854)

Helen Zukin (CA Bar No. 117933)
Mariana Aroditis (CA Bar No.
273225) '

KIESEL LAW LLP

8648 Wilshire Boulevard
Beverly Hills, California 90211-
2910

Telephone: 310-854-4444
Facsimile: 310-854-0812
kiesel@kiesel.law
zukin@kiesel.law
aroditis@kiesel.law

Liaison Counsel for Private
Plaintiffs

Derek W. Loeser

Amy Williams-Derry

Ben Gould (CA Bar No. 250630)
KELLER ROHRBACK L.L.P.
1129 State Street, Suite 8

Santa Barbara, CA 93101
Telephone 805.456.1496
Facsimile: 805.456.1497
dloeser@kellerrohrback.com
awilliams-derry@kellerrohrback.com
bgould@kellerrohrback.com

Taras Kick

(CA Bar No. 143379)

THE KICK LAW FIRM, APC
201 Wilshire Blvd.

Santa Monica, CA 90401
Telephone: 310.395.2988
Facsimile: 310.395.2088
Taras@kicklawfirm.com

Raymond P. Boucher

(CA Bar No. 115364)

Shehnaz M. Bhujwala

(CA Bar No. 223484)

Maria L. Weitz

(CA Bar No. 268100)
BOUCHER LLP

21600 Oxnard Street, Suite 600

- Woodland Hills, CA 91367-4903

Telephone: 818.340.5400
Facsimile: 818.340.5401
ray@boucher.la
bhujwala@boucher.la
weitz@boucher.la

Roland Tellis

(CA Bar No. 186269)

BARON & BUDD, P.C.

15910 Ventura Blvd, Suite 1600
Encino, CA 91435

Telephone: 818.839.2320
Facsimile: 818. 986.9698
rtellis@baronbudd.com

R. Rex Parris (CA Bar No. 96567)

Patricia Oliver (CA Bar No. 193423)

R. REX PARRIS LAW FIRM
43364 10th Street West
Lancaster, CA 93534
Telephone: 661.429.3399
Facsimile: 661.949.7524
rrparris@rrexparris.com
poliver@rrexparris.com

(Petitioners) Plaintiffs’ Steering Committee for the Class Action Track
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MEMORANDUM OF POINTS AND AUTHORITIES

A reviewing court may take judicial notice of any matter specified in
Evidence Code section 452. “In determining the propriety of taking judicial
notice of a matter, or the tenor thereof, the reviewing court has the same
power as the trial court under section 454.” (Cal; Evid. Code § 459(b).)

The purpose of this request for judicial notice is to provide the Court
with documents relevant to application of Civil Code § 1714(a) and the
factors set forth in Rowland v. Christian (1968) 69 Cal. 2d 108, 112-13.

Judicial notice of these documents was not sought from the trial
court, though Petitioners did seek judicial notice of an earlier Sempra 10-K
filing, which the trial court granted. (In re Coordination Proceedings
Special Title Rule (3.550) S. California Gas Leak CA, No. JCCP486 (Cal.
Super. Ct. 2017) 2017 WL 2361919.)

Exhibit A is a court filing properly subject to judicial notice pursuant
to California Evidence Code § 452(d). Exhibits FB, C, and D are
government documents properly subject to judicial notice pursuant to
California Evidence Code §§ 452(c), 452(g), and 452(h). ExhibitEisa
submission to a government agency properly subject to judicial notice

pursuant to California Evidence Code §§ 452(g) and 452(h).’!

! California courts regularly take judicial notice of company filings with
government agencies. See, e.g., Cody F. v. Falletti (2001) 92 Cal.App.4th
1232, 1236 (holding that grant deeds and articles of incorporation filed with
the Secretary of State are properly subject to judicial notice); Intengan v.

-4 -
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Exhibit A post-dates the decision below. Exhibits B through E pre-
date the decision below. Petitioners respectfully request this Court take
judicial notice of a court filing, various government documents, and a filing
to a government agency, which are attached as Exhibits A-E to the

declaration of Wilson M. Dunlévey.

Dated: August 6, 2018 Respectfully submitted,
By:__/ ~ .
Robert J. Nelson Leslie Brueckner
(CA Bar No. 132797) (CA Bar No. 140958)
Sarah R. London Senior Attorney
(CA Bar No. 267083) ; PUBLIC JUSTICE, P.C.
Wilson M. Dunlavey , 475 14th Street, Suite 610
(CA Bar No. 307719) Oakland, CA 94612
LIEFF CABRASER HEIMANN Telephone: 510.622.8205

& BERNSTEIN, LLP Ibrueckner@publicjustice.net

275 Battery Street, 29th Floor
San Francisco, CA 94111-3339
Telephone: 415.956.1000
Facsimile: 415.956.1008
rnelson@lchb.com
slondon@lchb.com
wdunlavey@]lchb.com

BAC Home Loans Servicing LP (2013) 214 C.A.4th 1047, 1057 (holding
that the existence of defendant bank’s declaration of compliance is subject
to judicial notice); Santa Barbara County Coalition Against Automobile
Subsidies v. Santa Barbara County Assn. of Governments (2008) 167
Cal.App.4th 1229, 1234 n.3 (taking judicial notice of articles of"
incorporation and campaign disclosure forms).
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DECLARATION OF WILSON M. DUNLAVEY

I, Wilson M. Dunlavey, declare:

1. I am a member in good standing of the State Bar of
California, duly admitted to practice before the courts of the State of
California. I am an attorney with the law firm Lieff Cabraser Heimann &
Bernstein, LLP, attorney of recofd for plaintiffs. Isubmit this Declaration
in opposition to Defendants’ Demurrer to the Second Amended
Consolidated Master Class Action Business Complaint. I'have personal
knowledge of the facts stated in this Declaration. I believe all facts stated
in this Declaration are true, and I would testify to these facts if called upon
to do so.

2. Attached hereto as Exhibit A is a true and correct copy of
the First Amended Consolidated Complaint of Porter Ranch Development
Co. and Toll Brothers, Inc. in the Coordinated Pre-Trial Proceeding below
filed on July 20, 2018, titled Toll Brothers, Inc. and Porter Ranch
Development Company v. Sempra Energy, Southern California Gas
Company, et al., Case No. BC674622, JCCP No 4861.

3. Attached hereto as Exhibit B is a true and correct copy of
testimony to the Public Utility Commission by Phillip E. Baker, titled
SoCalGas Direct Testimony of Phillip E. Baker Underground Storage
Before the Public Utilities Commiss.io.n of z;he State of California

(November 2014).
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4. Attached hereto as Exhibit C is a true and correct copy of
The California Department of Conservation, Division of Oil, Gas, and
Geothermal Resources’ annﬁal report to the California Legislature from
2015, titled Department of Conservation, Division of Oil, Gas, and
Geothermal Resources Report to the Legislature on the Underground
Injection Control Program Pursuant to SB 855, 2011 T hrough 2014.

5. Attached hereto as Exhibit D is a true and correct copy of a
federal interagency task force’s final report on natural gas storage safety,
titled Ensuring Safe and Reliable Underground Natural Gas Storage: Final
Report of the Interagency Task Force on Natural Gas Storage Safety (Oct.
2016).

6. Attached hereto as Exhibit E is a true and correct copy of
Sempra Energy’s 2016 Form 10-K submitted to the United States Securities
aﬁd Exchange Commission.

I declare under penalty of perjury under the laws of the State of
California that the forgoing is true and correct. Executed this 6th day of

August, 2018, at San Francisco, California.

Wilson M. Dunlavey “—-—-~——i______
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[PROPOSED] ORDER

Petitioners” Motion Requesting Judicial Notice is hereby

GRANTED.

Dated: By:

Chief Justice
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PROOF OF SERVICE

I afn employed in the County of San Francisco, State of California. I
am over the age of eighteen (18) years and not ab party to the within action.
My business address is 275 Battery Street, San Francisco, California
94111-3339. I am readily familiar with Lieff, Cabraser, Heimann &

‘Bernstein, LLP’s practices for collection and processing of documents for
Vmailing with the United States Postal Service and for transmission via
facsimile machihe.‘ On the date listed below, I served copies of the
following document(s):
PETITIONERS’ MOTION REQUESTING JUDICIAL NOTICE
upon the parties and attorheys listed below via U.S.lMail as follows:
‘Second District California Court of Appeal ~ Superior Court of Los Angeles
Ronald Reagan State Building 600 Commonwealth Avenue
300 S. Spring Street Los Angeles, CA 90005

Los Angeles, CA 90013

- upon the parties and attorneys listed below via U.S. Mail and email as

follows:

James J. Dragna Kathleen M. Sullivan

David L. Schrader Daniel H. Bromberg

Yardena Rachel Zwang-Weissman Quinn Emanuel Urquhart & Sullivan, LLP
Morgan Lewis & Bockius LLP 555 Twin Dolphin Drive, 5th Fl.

300 South Grand Avenue, Suite 2200 Redwood Shores, CA 94105

Los Angeles, CA 90071

-10 -

1599978.1



I declare under penalty of perjury under the laws of the State Bar of
California that the foregoing is true and correct and that this proof of

service was executed on August 6, 2018, at San Francisco, California.

T . Ll e

WILSON M. DUNLAVEY - —....

-11 -
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BOIES SCHILLER FLEXNER LLP

Christopher G. Caldwell, State Bar No. 106790
(ccaldweli@bsfllp.com)

Michael R. Leslie State Bar No. 126820
(mleslie@bsfllp.com) :
Andrew Esbenshade, State Bar No. 202301
(aesbenshade@bsfllp.com)

Kelly Perigoe State Bar No. 268872
(kperigoe@bsfllp.com)

725 S. Figueroa St., 31* Floor

Los Angeles, CA 90017

Tel.: (213) 629-9040; Fax (213) 629-9022

William Isaacson (Admitted Pro Hac Vice)
(wisaacson@bsfllp.com) -

1401 New York Avenue, NW
Washington, DC 20005

Tel.: (202) 237-2727; Fax: (202)237-6131
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CONFORMED COPY
ORIGINAL FILED

Superior Court of California
Connte ntl ~e Annniag

JUL 20 2018

Sherri R. Cén’en Executive Ottrear/Clerk of Court
By: Britiny Smith, Deputy

Attorneys for Plaintiffs Toll Brothers, Inc.
and Porter Ranch Development Company
SUPERIOR COURT OF THE STATE OF CALIFORNIA
FOR THE COUNTY OF LOS ANGELES
COORDINATION PROCEEDING JUDICIAL COUNCIL COORDINATION
SPECIAL TITLE [RULE 3.550] PROCEEDING NO. 4861
SOUTHERN CALIFORNIA GAS LEAK | Case Assigned fofAll Purposes to the
ICASES Honorable John Shepard Wiley, Jr.
Department 9
THIS FILING RELATES TO- FIRST AMENDED COMPLAINT FOR:
Toll Brothers, Inc. and Porter Ranch é i%%lﬁzkll\f%}ggllingSE
Development Company v. Sempra Energy, 3"- NEGLIGENCE (CORPORATE
Southern California Gas Company, et al. *4 NEGLIGENCE (INDIVIDU ALS),)
Case No. BC674622) 5. CONTINUING PUBLIC NUISANCE
6. CONTINUING PRIVATE NUISANCE
7. PERMANENT PUBLIC NUISANCE
g. PERMANENT PRIVATE NUISANCE
. TRESPASS
10. VIOLATION OF CALIFORNIA
BUSINESS & PROFESSIONS CODE §§
17200, et seq.
JURY TRIAL DEMANDED

- l*'
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Plaintiffs Porter Ranch Development Company (“PRDC”) and Toll Brothers, Inc. (“Tol}”
and, with PRDC, “Plaintiffs”) sue Defendants Southern California Gas Company (“SoCalGas”™),
Sempra Energy (“Sempra” and, together with SoCalGas, “Utility Defendants™), Dennis Arriola, J.
Bret Lane, Martha B. Wyrsch, G. Joyce Rowland, Jessie Knight, Joseph A. Householder, and
Steven D. Davis (collectively, the “Individual Defendants” and, together with the Utility
Defendants, the “Defendants”), and Does 1-100, and allege as follows:

I INTRODUCTION

1. This case arises out of extensive damage to Plaintiffs’ development of the Porter

Ranch community (“Porter Ranch”) resulting from a gas blowout caused by Defendants’ failure to
properly construct, maintain, and operate their Aliso Canyon natural gas storage well field (“Aliso
Canyon™), which lies adjacent to Porter Ranch.

2. Porter Ranch is the largest master-planned community in the Los Angeles area, with
approximately 6,000 home sites, over 1500 of which were still being déveloped by Plaintiffs at the
time of the gas blowout. Perched on a scenic promontory high above Los Angeles, just south of
the Santa Susana Mountains, Porter Ranch has been described as a model for upscale California
suburban living. Prior to the Blowout, the Porter Ranch development had been very successful
over many years due to the high quality of the homes, the great location and views, the many parks
and amenities, and Toll’s outstanding reputation as a builder and developer.

3. On October 23, 2015, SoCalGas claims it discovered a catastrophic blowout of the
Standard Sesnon No. 25 natural gas injection well (the “SS-25 Well”) that is owned, controlled,
maintained, and operated by the Utility Defendants at Aliso Canyon (the “Blowout™). Between
that date and February 2016 when the S5-25 Well was capped, the Blowout ejected natural gas,
chemicals, and other pollutants. The Blowout not only upended the lives of those already living

and doing business in Porter Ranch, with residents uprooted from their homes and children sent to

new schools, but it also had a serious impact on Plaintiffs’ remaining developmerit of Porter

Ranch.

4. Following the Blowout, the sale of new homes at Porter Ranch essentially came to

astop. As aresult, Plaintiffs’ development plans for Porter Ranch have been set back years.

4825-8098-5963. 1 =N
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Plaintiffs are committed to completing the development of Porter Ranch, and a fully developed
commumity of excellence will eventually exist there. However, due to the Blowout, it will now
exist years after it otherwise would have. The results are dramatically higher costs, which
combined with years of delay in homes sales and completion of the community, have caused
hundreds of millions of dollars in damages to Plaintiifs.

5. Defendants knew that the well blowout was a catastrophe waiting to happen—and
that when it did happen it would have dire consequences to the residents, busincsses; and property
owners in and around Aliso Canyon, including Porter Ranch. Since the Blowout, it has become
pﬁblicly known that Defendants negligently operated the Aliso Canyon facility. Defendants failed
to implement appropriate safeguards, conduct required maintenance, and perform necessary
repairs for the SS-25 Well prior to its catastrophic Blowout. Indeed, the SS-25 Well had no safety
valve—a basic piece of safety equipment—because Defendants removed it in 1979 and never
replaced it.

6. Information made public revealed that Defendants took a reckless attitude toward
the operation of Aliso Canyon, and the SS-25 Well in particular. Rather than designing,
implementing, and operating a repair and maintenance protocol that would minimize the
possibility of a well blowout, Defendants designed a so-called maintenance and repair plan that
was reactive instead of proactive: Defendants’ maintenance plan relied on the occurrence of
problems as a trigger for repair, rather than requiring that known and expected problems be
addressed before they escalated to the type of catastrophe that occurred when the SS-25 Well blew
out. It was this fundamental failure by Defendants to propeily maintain and operate Aliso Canyon
that caused the Blowout. |

7. The Blowout was thus not unforeseeable to Defendants. Defendants knowingly
implemented their deficient maintenance and repair plan despite the fact they knew that their
activities at Aliso Canyon risked a blowout that posed an inherent and significant danger to the
surrounding communities, including Porter Ranch. For example, in testimony before California’s

Public Utilities Commission in 2014, the Utility Defendants admitted that aging wells in Aliso

4825-8098-5963.1 -3-
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Canyon had “integrity” problems and that their “reactive” policy and practices exposed the public
to the risk of “uncontrolled well-related situations.”

8. Similarly, in Sempra’s 10-K for the year 2014, filed with the Securities and
Exchange Commission (“SEC”) on February 26, 2015—just eight months before the Blowout—
the Utility Defendants acknowledged that, “Because we are in the business of . . storing ... highly
flammable and explosive materials ... and operating hi ghly energized equipment, the risks such
incidents may pose to our facilities and infrastructure, as well as the risks to the Surrounding
communities are substantially greater than the risks such incidents may posetoa typical»
business.”' In the same document, the Utility Defendants a_dmitted that one of the activities
posing that substantially greater risk is “storage” of natural gas. The Utility Defendants further
conceded that “any such incident also could cause catastrophic ... leaks, ... explosions, spills or
other significant damage to ... property belonging to third parties, or cause personal injuries or
fatalities,’; which “could lead to significant claims against us.”

9. In short, Defendants failed to take the necessary steps to prevent a catastrophe. As
a direct consequence of Defendants’ malfeasance, the catastrophe happened, causing hundreds of
millions of dollars in damage to Plaintiffs.

I1. NATURE OF THE ACTION

10.  Plaintiffs sue the Utility Defendants for strict liability; for negligence per se for

violating, inter alia, California Health and Safety Code § 41700 and South Coast Air Quality
Management District Rule 402 in operating the $S-25 Well; for negligence pursuant to California
Civil Code § 1714; for nuisance pursuant to California Civil Code § 3479; for trespass in violation
of California Civil Code § 3334; and for violating California Business & Professions Code

§§ 17200, et seq. Plaintiffs sue the Individual Defendants for negligence, pursuant to California
Civil Code § 1714.

III.  JURISDICTION AND VENUE

11. This Court has personal jurisdiction over the Utility Defendants because SoCalGas

and Sempra are headquartered in California and do business in the County of Los Angeles,

' In this complaint, all emphasis in quoted material is added, unless otherwise stated.
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California. Moreover, their actions giving rise to the claims against them were taken in California
-and caused Plaintiffs’ injury in California. Plaintiffs’ damages exceed the jurisdictional minimum
for this Court.

12, This Court has personal jurisdiction over the Individual Defendants because each of
them does business in the County of Los Angeles as a director of Defendant SoCalGas and, on
information and belief, reside in California. Moreover, their actions giving rise to the claims
against them were takeﬁ in California and caused Plaintiffs’ injury in California.

| 13.  Venue in Los Angeles County and in this judicial district is proper pursuant to
California Code of Civil Procedure §§ 395 and 395.5 because Defendants are located in and/or
perform business in this County, and a substantial part of the events, acts, omissions, transactions,
and injury complained of herein occurred in and/or originated within Los Angeles County.
IV. PARTIES |

14. Plamtiff PRJE)C is a corporation with its principal place of business in Los Angeles,
California. PRDC owns properties in California, including in Porter Ranch, which it is developing
into a master-planned community of homes. PRDC is a wholly owned subsidiary of Toll.

15. Plaintiff Toll is a Delaware corporation with its principal place of business in
Pennsylvania. Toll has developed communities in 20 states, including California. In 201 7, Toll
was named the World’s Most Admired Home Building Company by Fortune magazine, the third
year in a row that it has been so honored.

16, Defendant SoCalGas is a California corporation with its principal place of business
in Los Angeles, California. SoCalGas is a natural gas distribution utility that owns and operates
Aliso Canyon, the natural gas distribution, ﬁransmission, and storage system located in Los
Angeles County, California. SoCalGas is the nation’s largest gas distribution utility provider,
serving more than 20 million naﬁnal gas consumers throughout Southern and Central California.
In 2015, SoCalGas had natural gas revenues of over $3.4 billion. SoCalGas is both a “Gas

Corporation™ and a “Public Utility” pursuant to California Public Utilities Code §§ 222 and

216(a), respectively.
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17.  Defendant Sempra is a California corporation with its principal place of business in
San Diego, California. Defendant SoCalGas is a wholly-owned subsidiary of Sempra. Sempra is a
Fortune 500 energy services holding company with revenues of more than $10 bilh’on in 2015.

18. At all material times, SoCalGas was Sempra’s agent with respect to the operation,
repair, and maintenance of Aliso Canyon, including the SS-25 Well. Sempra is liable for the acts
of SoCalGas that give rise to the claims asserted in this complaint, as it has enacted a corporate
structure that has placed it in control of SoCalGas’s operation of Aliso Canyon. In 2001, Sempra
filed witﬁ the Public Utilities Commission a Petition to Modify Decision, in which it sought a
“declaratory order affirming that its proposed reorganization of its California utility subsidiaries,
SoCalGas and San Diego Gas & Electric Company (“SDG&E”) is within the authority granted by
the Commission in D.98-03-073.” The basis for the reorganization was to create efficiencies and
savings by integrating certain functions at the two utilities. The reorganization served to
“integrate most gas and electric operations at the senior leadership level” of the two subsidiaries,
requiring that “most officers would carry responsibility for fheir function in both corporate utility
entitives,” so that “[s]uch integrated operations would report to the President or CEO of Sempra’s
Regulated Utilities Group.” In structuring itself in this manner, Sempra gained day-to-day control
of SoCalGas’s “gas operations,” thus establishing an agency relationship with SoCalGas. Sempra
is thus liable for the acts of SoCalGas that give rise to the claims asserted in this complaint.

19. Sempra is also liable for SoCalGas’s conduct alleged herein because there is such
unity of interest and ownership between Sempra and SoCalGas that the separate personalities of those
entities no longer exist with respect to the operation of Aliso Canyon, rendering SoCalGas the alter
ego of Sempra. For that reason, Sempra, the entity operating Aliso Canyon as a practical matter,
should be held responsible for its actions related to the Blowout. The alter ego nature of the
relationship between the two companies is evidenced b‘y, upon information and belief, the following:

a. SoCalGas and Sempra as a practicgl matter operate as a single business
enterprise for the purpose of effectuating and carrying out Sempra’s business

and operations for the benefit of Sempra.
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FIRST AMENDED COMPLAINT




tLep

S CHILLER FLEXNER

B Ot ES

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

4825-8098-5963.1

Defendants do not operate as completely separate entities, but rather, integrate
their operations under direction to achieve a common business purpose.
Sempra’s public filings with the SEC describe SoCalGas as one of its “principal
operating units.” On its website, SoCalGas describes itself as a “Sempra
Energy, regulated California utility.”

Consistent with its description of SoCalGas as an “operating unit,” the
corporate structure set in place by Sempra provides that Sempra will sit as the
de facto decision-maker with respect to the integrated operations of its gas
operations.

SoCalGas’s income contribution results from function integration,
centralization of management, and economies of scale with Sempra.
SoCalGas’s and Sempra’s officers and management are intertwined and do not
act completely independently of one another.

The integrated operations of SoCalGas and SDG&E “report to the President or
CEO of Sempra’s utility group.”

SoCalGas is so organized and controlled, and its decisions, affairs, and business
so conducted as to make it a mere instrumentality, agent, conduit, or adjunct of
Sempra.

Sempra has control and authority to choose and appoint SoCalGas’s board
members as well as its other top officers and managers. The majority of
SoCalGas’s board is comprised of Sempra executive officers. Other members
of the board were previously employed by Sempra in leadership positions.
Sempra’s officers, directors, and other management make policies and
decisions to be effectuatéd by SoCalGas or otherwise provide direction and
make decisions for SoCalGas both in setting and implementing policies.
Sempra’s officers, directors, and other management direct certain financial

decisions for SoCalGas, including the amount and nature of capital outlays.
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k. Sempra maintains unified personnel and administrative control over SoCalGas.

For example:

1.

i1.

1ii.

iv.

Sempra and SoCalGas have unified personnel policies and practices
and/or a consolidated personne! organization or structure.

Sempra’s written guidelines, policies, and procedures control SoCalGas,
its employees, policies, and practices.

Sempra and SoCalGas have unified accounting policies and practices
dictated by Sempra and/or comumon or integrated accounting
organizations or personnel.

Sempra and SoCalGas are insured by the same carriers and provide
uniform or similar hea]th,‘ life; and disability insurance plané for
employees.

Sempra and SoCalGas have unified 401(k) plans, pensibns and
investment plans, bonus programs, vacation policies, and paid time off
from work schedules and policies. They invest these funds from their
programs and plans by a consolidated and/or coordinated Benefits
Committee controlled by Sempra and administered by common trustees

and administrators.

1. Sempra and SoCalGas are generally represented jointly by the same legal

counsel.

m. Sempra files consolidated earnings statements factoring all revenue and losses

from SoCalGas as well as consolidated tax returns, including those seeking tax

relief.

n. Despite both being Gas Companies and Public Uﬁlities, SoCalGas and Sempra

have been structured and organized so as to create an integrated single

enterprise.
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o. Sempra generally directs and controls SoCalGas’s relationship with the
California Public Utilities Commission, including in the making of requests to,
and responding to inquiries from, the Commission.

20.  Sempra’s control over, and the nature of its unitary operations with, SoCalGas are
illustrated by its enactment of a corporate structure under which it controls the operations of its
subsidiaries, SDG&E and SoCalGas, including with respect to the operation of Aliso Canyon. In
2001, Sempra filed with the Public Utilities Commission a *“Petition to Modify Deciston,” in
which it sought a “declaratory order affirming that its proposed reorganization of its California
utility subsidiaries, Southern California Gas Company (SoCalGas) and San Diego Gas & Electric
Company (SDG&E)” was within the scope of the approved merger of those entities. The stated
basis for the reorganization was to create efficiencies and savings by “grouping gas and electric
distribution operations together under common leadership and management.” To accomplish that
purpose, Sempra requested from the Public Utilities Commission “authorization to integrate core V
utility functions at the leadership level by appointing common officers who would lead integrated
functions for both SDG&E and SoCalGas.” As a result, “Sempra [was] authorized to integrate
core utility functions as set forth in this decision at the leadership level by appointing common
officers who would lead integrated functions for both SDG&E and SoCalGas.” The
reorganization served to “integrate most gas and electric operations at the senior leadership level”
of the two subsidiaries, requiring that “most officers would carry responsibility for their function
in both corporate utility entities,” so that “such integrated operations would report to the
President or CEQ of Sempra’s Regulated Utilities Group.” In structuring its operations in this
manner, Sempra positioned itself as the senior decision-maker with respect to the day-to-day

operations of SoCalGas’s “gas operations,” thus establishing its direct control over SoCalGas’s

natural gas operations at Aliso Canyon.”

? Although the decision of the Public Utilities Commission required that “Sempra must obtain the
approval of the Commission before it may transfer any operational or managerial responsibilities
from the utility level to the holding company beyond the holding company responsibilities that
were set forth in Sempra’s original merger proposal,” as a matter of fact the restructuring placed
the operational control of the “integrated” gas operations upon a Sempra officer.

4325-8098-5963.1 -0-
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21.  The totality of the circumstances bearing on the relationship between Sempra and
SoCalGas, as alleged above, establish that at all times material to Plaintiffs’ claims there was such
unity of interest and ownership as between Sempra and SoCalGas that the separate personalities of
the companies ceased to exist with respeét to the operation, maintenance, and repair of Aliso
Canyon, including the SS-25 Well, and, therefore, actions of either Sempra and SoCalGas relating
to Aliso Canyon should be treated as those of both Sempra and SoCalGas.

22.  Dennis Arriola was Chairman of the Board of Directors from November 2015 until
December 2016, and was the Chief Executive Officer of SoCalGas from March 2014 until
December 2016. In these positions, he was involved in overseeing all of the operations of
SoCalGas, including, but not limited to, its gas storage facilitiesr at Aliso Canyon and its -
statements to the California Public Utilities Commission. In those positions, Arriola knew or
should have known about the dangerous operating conditions at the Aliso Canyoi'x facility,
including the deficient maintenance and repair program and the safety problems Defendants
acknowledged before the California Public Utilities Commission in 2014, Yet he failed to take
appropriate actions to redress these conditions. |

93 J. Bret Lane is the President and Chief Operating Officer of SoCalGas. Lane has
been the President since September 2016 and the Chief Operating Officer since January 2014,
Lane has also been a member of the Board of Directors of SoCalGas since March 2014. Inthese
positions, he was involved in overseeing the day-to-day operations of SoCalGas, including, but
not limited to, its gas storage facilities and its statements to the California Public Utilities
Commission. In those positions, Lane knew or should have known about the dangerous operating
conditions at the Aliso Canyon facility, including the deficient maintenance and Tepair program
and the safety problems Defendants acknowledged before the California Public Utilities
Commission in 2014. Yet he failed to take appropriate actions to redress the conditions.

24.  Martha Wyrsch is a member of the Board of Directors of SoCalGas. Wyrsch
became a director in September 2013. As a director, Wyrsch knew or should have known about
the dangerous operating conditions at the Aliso Canyon facility, including the deficient

maintenance and repair program and the safety problems Defendants acknowledged before the
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California Public Utilities Commission in 2014. Yet she failed to take appropriate actions to
redress the conditions.

25. G. Joyce Rowland is a member of the Board of Directors of SoCalGas. Rowland
became a director in September 2015. As a director, Rowland knew or should have known about
the dangerous operating conditions at the Aliso Canyon facility, including the deficient
maintenance and repair program and the safety problems Defendants acknowledged before the
California Public Utilities Commission in 2014. Yet she failed to take appropriate actions to
redress the conditions.

26. Jessie Knight was a member of the Board of Directors of SoCalGas from March
2014 to November 2015. Asa di’rector, Knight knew or should have known about the dangerous
operating conditions at the Aliso Canyon facility, including the deficient maintenance and repair
program and the safety problems Defendants acknowledged before the California Public Utilities
Commission in 2014. Yet he failed to take appropriate actions to redress the conditions.

27.  Toseph A. Householder was a member of the Board of Directors of SoCalGas from
April 2010 to September 2015. As a director, Householder knew or should have known about the
dangerous operating conditions at the Aliso Canyon facility, including the deficient maintenance
and fepair program and the safety problems Defendants acknowledged before the California
Public Utilities Commission in 2014. Yet he failed to take appropriate actions to redress the
conditions. |

28. Steven D. Davis is a member of the Board of Directors of SoCalGas. Davis
became a director in November 2015. As a director, Davis knew or should have known about the
dangerous operating conditions at the Aliso Canyon facility, including the deficient maintenance
and repair program and the safety problems Defendants acknowledged before the California
Public Utilities Commission in 2014. Yet he failed to take appropriate actions to redreés the
conditions.

29. DOES 1 through 50 inclusive are the partners, agents, employees, contractors,
principals, officers, directors, affiliates, and/or subsidiaries of the named Defendants, and of each

other whose true names and capacities are currently unknown to Plaintiffs. Plaintiffs are informed
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and believe, and thereupon allege, that each of the DOES 1 through 50 is legally responsible,
negligently or in some other actionable manner, for the events and happenings alleged herein, and
proximately caused the injuries described below. DOES 1 through 50 are liable to Plaintiffs to the
extent of the liability of the named Defendants. Plaintiffs will amend this Complaint to assert the '
true names and/or capacities of the DOES 1 through 50 when ascertained. DOES 51 through 100,
inclusive are the manufacturers, distributors, and contractors responsible for the manufacture,
distribution, and installation of the materials and equipment asspciated with the SS-25 Well, and
whose true names and capacities are currently unknown to Plaintiffs. Plaintiffs are informed and
believe, and thereupon allege, that each of the DOES 51 through 100 is legally responsible,
negliggntly or in some other actionable manner, for any product failure that contributed to events
and happenings alleged herein, and proximately caused the injuries described below. Plaintiffs will
amend this Complaint to assert the true names and/or capacities of the DOES 51 through 100 when

ascertained.

V. FACTUAL ALLEGATIONS
Al Plaintiffs’ Porter Ranch Development

30. Since 1967, Toll has been in the business of developing residential commumities

across the country. In order to bolster its footprint in desirable California Jocations that fit its
existing operations in the state, on February 4, 2014, Toll acquired Shapell Industries, Inc.’s
residential property holdings for approximately $1.6 billion.

31. Nearly a third of that purchase price related to the purchase of PRDC and its
holdings in Porter Ranch, which included the future development of approximately 1,734
additional home sites. At the time of the Blowout, 1,530 of those lots remained to be developed
by Plaintiffs and, as of today, almost 1?400 remain to be developed. Since the acquisition,
Plaintiffs have spent more thém $100 million developing Porter Ranch and anticipate spending
hundreds of millions of dollars more to develop the community over the coming years.

32.  Porter Ranch consists of Juxury homes and communities with superior design
options, excellent amenities, and the hi ghest-quality construction. The Blowout’s impact on

Plaintiffs’ development of Porter Ranch was immediate. At the time of the Blowout, 61 buyers

4825-3098-5963.1 -12-
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were under contract to purchase homes in Porter Ranch. Of those pending sales, 21 were
cancelled, dozens more were delayed, and Plaintiffs were obligated to provide significant financial
concessions to avoid losing dozens more contracted sales.

33. But the impact did not end with these contracted sales. New sales came to a
screeching halt following announcement of the Blowout. In the six months following the
announcement, Plaintiffs managed only 18 sales. During that same six month
period, 19 buyers cancelled their pre-Blowout contracts (and two more contracts were cancelled
after that). Thus, during the six months after the Blowout, Toll had net sales of -1 home in Porter
Ranch. By comparison, during the same six-month period the prior year, Plaintiffs had net sales
of 74 homes in Porter Ranch. The impact of the Blowout on Plaintiffs’ sales continues today, and
the development of Porter Ranch is years away from a full recovery.

34. In addition to the property under development, Plaintiffs own another 410 acres of
undeveloped or partially undeveloped land in Porter Ranch. Before the Blowout, Plaintiffs had
embarked upon a detailed plan and schedule to develop this land, with the intent of completing the
development of existing communities and creating an additional eight communities, mcluding
building on approximately 1,530 undeveloped home sites and establishing large nature areas. At
the time of the Blowout, Plaintiffs had made substantial progress in the execution of their
development plan, having already sold more than 200 homes, and begun work on developing the
eight new communities. Due to the long and successful track record of development at Porter
Ranch, Toll’s experience and reputation as a developer and builder, and the strong demand for
homes in ?orter Ranch before the Blowout, Plaintiffs’ plans for the .existing and new communities
in Porter Ranch were both well substantiated and conservative. The Blowout significantly
impeded the planned development of these propertie:s, setting back Plaintiffs’ development plans
by years, with the attendant loss of hundreds of millions of dollars in profits.

B. The Utility Defendants’ Aliso Canvon Underground Storage Field

35. SoCalGas is the nation’s largest natural gas distribution utility. It owns and
operates a natural gas storage, distribution, and transmission system throughout its approximately

20,000 square miles of service territory in Southern and Central California.
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36. In addition to Aliso Canyon, SoCalGas operates three underground storage fields in
converted oil fields in Los Angeles County. SoCalGas pipes in and stores billions of cubic feet of
natural gas in these four storage facilities, which have a combined working capacity of

approximately 136 billion cubic feet. To store natural gas at these facilities, SoCalGas injects gas

| into underground reservoirs using injection wells. These injection wells require substantial

pressure to force natural gas down into the reservoir.

37. In 1971, SoCalGas bought the depleted Aliso Canyon oil field, which lies adjacent
to Porter Ranch, and converted it into a natural gas storage ﬁeld. The Aliso Canyon storage field
began natural gas storage operations in 1973, although many of the converted oil wells date back
to the 1940s.

38. Aliso Canyon is SoCalGas’s largest underground natural gas storage facility and is
the largest underground storage facility in the Western United States. Aliso Canyon can hold
more than 166 billion cubic feet of natural gas, of which 86 billion cubic feet is usable natural gas
and another 80 billion cubic feet is used as “cushion gas,” which is gas that is supposed to remain
underground to keep the reservoir’s pressure high enough so that gas can be moved in and out.
SoCalGas has estimated that, within Aliso Canyon, there are approximately 38 miles of gas
injection, withdrawal, and liquid-handling pipelines that connect the storage wells to processing
and compression facilities.

39. At the time of the blowout, the Aliso Canyon storage field had approximately 115
active injection wells. More than 40 of the 115 injection wells—including the $S-25 Well—are
over 50 years old. The average depth of the wells is approximat.ely 8,500 feet. SoCalGas pipes in
natural gas and then uses the wells to inject the natural gas into the Sesnon-Frew reservoir for later
distribution. SoCalGas also relies upon the wells to dispose of toxic wastewater from oil and
natural gas operations and to inject water to force oil and gas from one part of the field to another
part.

40. SoCalGas’s operation of these aging injection wells.at Aliso Canyon is an
ultrahazardous activity. As detailed below, SoCalGas pumped natural gas through both the inner

and outer casing of the SS-25 Well, which did not have a subsurface safety valve or a protective
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cemented casing that went all the way to the surface. These factors rendered the SS-25 Well even
more hazardous than the rest of Aliso Canyon.

C. The Well Blowout

41.  The October 2015 Blowout was caused by unrepaired damage to the casing of the
$S-25 Well at approximately 500 feet underground. SoCalGas claims it discovered the
uncontrolled Blowout on October 23, 2015. The SS-25 Well was originally drilled as an oil well
in 1953.’ In 1973, SoCalGas converted the SS-25 Well from an oil well into a natural gas injection
well, which extends over 8,700 feet below the surface. At the time of the Blowout, the SS-25
Well was over 60 years old. As discussed below, although the S5-25 Well originally had a
downhole safety valve, SoCalGas removed this critical safety feature and never replaced it,
enhancing the danger posed by this aging well.

42.  The Blowout dispersed natural gas, and other pollutants into the adjacent Porter
i{anch community. Natural gas is a hydrocarbon gas mixture that consists primarily of methane.
Methane is a highly flammable and combustible gas. On November 20, 2015, the California Air
Resources Board (“CARB”) released a report showing that the SS-25 Well was leaking a
tremendous amount of methane. According to that report, methane was being released at a rate of
50,000 kilograms {or 50 metric tons) an hour. According to the final report issued by the CARB
on October 21, 2016, entitled “Determination of Total Methane Emissions from the Aliso Canyon
Natural Gas Leak Incident” (the “CARB Report”), “[t]he emissions were a major public nuisance,
and resulted in more than 2,300 odor complaints during the leak from the nearby communities....
In addition to the leak’s many effects on local residents, the methane emissions from Aliso
Canyon exacerbated statewide greenhouse gas emissions which contribute to climate change....
[The leak] alone was responsible for approximately 20 percent of statewide methane emissions,
which is double the statewide fugitive erﬁissions from oil and gas production.”

43. . According to the CARB Report, between October 23, 2015, and February 18, 2016,
the SS-25 Well re]éased approximately.100,000 metric tons of methane, which effectively doubled
the methane emission rate of the entire Los Angeles area during that period. The leaking methane

gas created a significant risk of fire and/or explosions. Because of this risk, the Federal Aircraft
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Administration prohibited flights below 2,000 feet Withiﬁ a half-mile radius of the leaking SS-25
Well.

44.  The Blowout continued without interruption for approximately four months.
According to the Final Report of the Interagency Task Force on Natural Gas Storage Safety,
published on October 18, 2016 (the “Interagency Task Force Report”), the Blowout resulted in
“the largest methane leak from a natural gas storage facility in United States history.” The South
Coast Air Quality Management District found that the air contaminants released as a result of the
Blowout “created a public nuisance by discharging such quantities of natural gas into the
surrounding communities ... in violation of Health & Safety Code Section 41700 and SCAQMD
Rule 402.” The governor and the County Board of Supervisors declared a state of emergency.
The Los Angeles Cbunty Department of Public Health ordered the implementation of a temporary
relocation program for surrounding communities, including Porter Ranch.

45, As a result of the Blowout, approximately 15,000 people (residents of 8,000
homes) were displaced from their homes for months, and two schools were relocated for the

remainder of the 2015-2016 school year.

D. Utility Defendants Knowingl? Operated Aliso Canvon in a Manner That
Increased the Risks of a Blowout

46.  The Utility Defendants knowingly operated the injection wells at Aliso Canyon,
and, in particular, the SS-25 Well, in a manner that increased the likelihood of an uncontrolled
blowout. For example:

a. The SS-25 Well was not equipped with a working safety valve. A 1976 SoCalGas
application to the State Department of Oil and Gas to increase storage pressure at
Aliso Canyon touted the facility’s modern safety features. Based on that
application, the State approved the request to increase storage pressure. Yet, in
1979, SoCalGas.removed one of those safety features, the downhole safety valve
for the SS-25 Well. The valx-ie had “failed to test,” and, according to a SoCalGas
executive, the company decided against replacing 1t because the well was not

deemed “critical.”
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knowingly increased the risk of a massive blowout by drawing gas through both the
inner metal tubing and the larger outer casing of the SS-25 Well in order to increase
well production at the expense of safety. This weakened and eroded the SS-25
Well’s outer casing and eliminated its purpose, which is to act és a safety barrier in
case of a leak in the inner metal tubing. As a result, the long casing string
functioned as a single barrier to the environment. SoCalGas waited until after the
Blowout to implement a policy of “[w]ithdrawal and injection only through each
well’s tubing.” When it announced this policy change, SoCalGas admitted that the
“physical barrier [of the outer casing] provides another layer in the well to protect
against leaks” if gas is withdrawn and injected only through the well’s tubing.
Rodger Schwecke, a Vice President of SoCalGas, admitted that the Utility
Defendants waited u_ntil after the Blowout before they stopped using the casing “for
flow.” Defendant Lane similarly admitted that because of “the other safety
measure that we have ... now going forward for Aliso [but did ﬁot have before the
Blowout], they will only flow through the tubing.” “So now there’s an extra barner
of safety around it, as well.” That extra barrier should have existed before the
Blowout.

The SS-25 Well, like many other injection wells operated by SoCalGas, did not
have cemented casing all the way to the surface. The October 18, 2016,
Interagency Task Force Report explained that this meant the SS-25 Well was
“uncemented in the uppermost critical sections.” In the event of a blowout, gas
could escape due to the absence of this casing.

Despite knowing that there had been corrosion and leaks detected on severai wells
at Aliso Canyon, Defendants designed and implemented a maintenance and repair
plan that was reactive rather than proactive, meaning that Defendants waited until
potential problems became actual problems before they were addressed. Thus, for

example, SoCalGas did not implement a Storage Integrity Management Program or
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any other comprehensive safety plan at Aliso Canyon, which would have
proactively addressed the known safety risks associated with the aging injection
wells, including the SS-25 Well. In 2014, SoCalGas admitted that such a program
was necessary to operate its storage facilities prudently. But it only began
implementing aspects of such a program after the Aliso Canyon disaster occurred.
The Department of Conservation, Division of Oil, Gas and Geothermal Resources
(“DOGGR?”) found that SoCalGas’s failure to implement such a Storage Integrity
Management Program before the Blowout “raises concemns about the integrity and
safety of the wells in the gas storage injection project.” DOGGR’s concerns were
warranted, as the vast majority of the Aliso Canyon wells have since been tak..en out
of operation or plugged. Defendant Lane has admitted that the Utility Defendants
only began designing a “comprehensive safety plan that is directly for Aliso
Canyon” after the Blowout occurred. ‘He further admitted that the Utility
Defendants waited until after the Blowout before “really want[ing] to make sure
that all the wells have been thoroughly assessed to ensure their safety and integrity
as we move forward with the facility.” Similarly, Mr. Schwecke recently admitted
that the Utility Defendants waited until after the Blowout before taking precautions
to “give us those early indicators, if there could be a problem.”

The Utility Defendants also failed to properly maintain and test the SS-25 Well.
State Department of Conservation files contain no record of any pressure tests
conducted on the SS-25 Well after 2006 or of any structural integrity tests
conducted after 1991. The October 18, 2016, Interagency Task Force Report found
that “[1]ogs that could be used to assess the risk of the well system (e.g., metal loss
in the casing) were not located.” This is consistent with how SoCalGas operated
Aliso Canyon generally. For example, accordin_g to the same report, “there are
preliminary indications that the practices for monitoring and assessing leaks
{temperature and noise) and leak potential (cement bond, metal thickncss, and

pressure testing) at the Aliso Canyon facility were inadequate to maintain safe field
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operating pressures.” And “before the 2015 leak event, the vast majority of the
wells remained unevaluated for cement integrity along the production casing.”
Despite this failure to test, in 2014 Defendants chose to install powerful new turbine
compressors, reportedly costing more than $200 million, to boost the amount of gas
that can be compressed for injection in a single day at Aliso Canyon. This
significantly increased Defendants’ ability to force natural gas into storage, albeit
without addressing the significant safety problems of which they were aware.

47. Just as they failed to take appropriate action before the Blowout, the Utility
Defendants were Wholly unprepared to stop the Blowout once it occurred. For example, they
failed to have effective contingency plans in place for such an event and failed to pre-poéition
mechanical and technjcal resources that would be needed in the event of such a blowout. Indeed,
the Utility Defendants only began creating such plans for Aliso Canybn after the Blowout
occurred. This lack of preparation resulted in substantial delays in thegUtility Defendants’ efférts
to stop the Blowout and mitigate its damaging effects.

48.  To-make matters worse, Defendants also delayed reporting the Blowout. Despite
discovering it on October 23, they failed to report it until October 25. Even then, the report was
cryptic and designed to downplay the severity of the Blowout: “Leak from an existing Aliso
Canyon gas storage well. No ignition, no injury. No media. Notification due to operator judgment
only.”

49.  Defendants also delayed providing regulators with important information about the
Blowout. As of November 18, 2015, Defendants still had not provided DOGGR with “information
about, and results from, some of the tests and/or remedial work”™ being performed, even though the
Utility Defendants’ efforts had “not yet remedied the uncontrolled flow of fluids or stop[ped] the
waste of gas.” DOGGR therefore had to issue an emergency order requiring SoCalGas to provide
such information. On December 10, 2015, DOGGR again had to issue an emergency. arder,
“[f]inding that an emergency exists, and in order to protect life, health, property, and natural
resources, the Supervisor needs immediate access to data to monitor and address the uncontrolled

flow of fluids and current and future remedial work.”
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50. As the result of their lack of appropriate planning, the Utility Defendants’ initial
attempts to stop the Blowout were ill-conceived and unsuccessful. According to the October 18,
2016, Interagency Task Force Report, the “leak was exacerbated by repeated (eight) top kill
attempts over the course of the first two months of the event.” The many problems with these kill
attémpts were exacerbated by “limitations caused by concerns for the structure of the wellhead.”
These ill-conceived, unsuccessful and poorly executed top kill efforts caused particulates,
compounds and other materials to be sprayed and deposited throughout the Porter Ranch
community, including on Plaintiffs’ property.

51. Moreover, despite the enormity of the Blowout, SoCalGas did not immediately
construct a relief well in parallel with those top kill attempts, which eventually proved to be the
only way to effectively stop the Blowout. On or about November 25, 2015-—more than a month

after SoCalGas claims it discovered fhe Blowout—So0CalGas finally determined it needed to drill

such a relief well. SoCalGas did not begin drilling the relief well until December 4, 20 15.

52.  On FPebruary 12, 2016, the relief well intercept occurred, which finally stopped the
Blowout—T1 13 days after SoCalGas claims it began. On February 18, 2016, DOGGR certified

that the SS-25 Well was sealed.

E. Defendants Knew There Were Widespread Problems with Their Gas Injection
Wells Long before the Aliso Canyon Disaster Occurred

53, Defendants’ actions described above were all the more egregious because they long
knew that Aliso Canyon’s aging wells were deteriorating and posed a serious safety risk. Yet,
despite the risk of a blowout, Defendants did not take reasonable steps to prevent or diminish such
a blowout from occurring. This, despite the Utility Defendants’ public acknowledgment before
the Blowout that such risks could cause “significant damages to natural resources or property
belonging td third parties, or cause personal injuries or fatalities. Any of these consequences
could lead to significant claims against us.”

54.  When SoCalGas sought a rate increase in December 2010, it recognized that “man.y-
valves (block well site, safety, etc.) in the {Aliso Canyon] Storage Field are leaking.” Yet the

Defendants did not take reasonable action to address these ongoing problems.
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55.  In2014, SoCalGas sought another rate increase, purportedly to address the
significant safety concerns posed by its aging wells. At that time, SoCalGas gave swom testimony
through Philip E. Baker before the Public Utilities Commission, in which it admitted there were
significant safety problems associated with its aging wells, including those at Aliso Canyon, that
needed to be addressed proactively. For example, in that sworn testimony, Defendants admatted:

a. “[A] negative well integrity trend seems to have developed since 2008,” with an
“increasing number of safety and integrity conditions.” SoCalGas attributed this
negative integrity trend “primarily to the frequency of use, exposure to thé
environment, and length of time the wells have been in seﬁice.”

b. There was a history of gas leaks at Aliso Canyon that predate the Blowout. In
2008, SoCalGas discovered a well with an amount of pressure that was “indicative
of production casing leaks from either internal or external corrosion where high
pressure gas can migrate to the surface in a matter of hours.” In 2013, SoCalGas
identified at least two wells that were found to have leaks in the production casing.
“External corrosion had also been observed in other wells” in the Aliso Canyon
field. In addition to extemal casing corrosion, SoCalGas observed mechanical
wear in production casings and external tubing corrosion.

c. All of SoCalGas’s storage facilities had aging wells that were leaking. From 2008
to 2013, SoCalGas identified internal/external casing corrosion or mechanical
damages in 15 wells that were part of a survey. During that same period, there
were another 36 wells identified as having significant integrity problems, including
casing leaks, tubing leaks, wellhead leaks, casing shoe leaks, and sub-surface safety
valve issues. In 2014, there were at least 26 existing mechanically unsound,
unproductive, or aging storage wells located in environmentally-sensitive areas.

d. The Aliso Canyon facility had numerous aging wells. “Aging wells, compressors,
and gas and liquid piping systems are susceptible to unpredictable failures or

preemptive repair situations.”
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56. In the same sworn testimony, Defendants, again through Mr. Baker, further
admitted that it was “critical that we adopt a more proactive and in-depth approach” to safety and
risk consideration and had identified the steps that needed to be taken to implement such an
approach in a Storage Integrity Management Program. SoCalGas admitted that a “proactive,
methodical, and structured approach, using state-of-the-art mspection technologies and risk
management disciplines to address well integrity issues before they result in unsafe conditions, or
become major situational or media incidents, is a prudent operating practice.”

57.  In the testimony, SoCalGas also admitted that “[t]his concem is further amplified
by the age, length, and Jocation of wells. Some SoCalGas wells are more than 80 years old with
an average age of 52 years. Well depths can exceed 13,000 feet. In addition, some wells are
located within close proximity to residential dwellings or high consequence areas.” Defendants
knew how to implement such a proactive approach because, as was admitted in the 2014 sworn
testimony and in recent comments by Defendant Lane during a Joint Agency Workshop on Aliso
Canyon Action Plan, such a safety program would be similar to SoCalGas’s existing pipeline risk
mitigation programs.

58. However, as the 2014 sworn testimony reflects, Defendants chose not to take this
proactive approach. Instead, their corporate policy was. to take a “reactive” approach.
Consequently, SoCalGas did not have a Storage Integrity Management Program, and Defendant
Lane recently admitted that the Utility Defendants waited until after the Blowout to begin
formulating a “comprehensive safety plan that is directly for Aliso Canyon.” Inthe 2014
testimony, the Utility Defendants admitted that, without a Storage Integrity Management Program,
“SoCalGas will continue to operéte in a reactive mode (with the poténtial for even higher costs to
ratepayers) to address sudden failures of old equipment. In addition, SoCalGas and customers
could experience major failures and service interruptions from potential hazards that currently
remain undetected.” The Utility Defendants further admitted that their “reactive” policy and
practices exposed the publié to the risk of “uncontrolled well-related situations.”

59 Defendants stuck to their “reactive” mode of operating Aliso Canyon even though

they knew that “[r]eactive-type work in response to identified safety-related conditions observed
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as part of routine operations has increased in recent Years. In fact, a negative well-integrity trend
seems to have developed since 2008.” “[M]ost major O&M and capital funded activities
conducted on storage wells are typically reactive-type work, in response to corrosion or other
problems identified through routine pressure surveillance and temperature surveys.” Furthermore,
Defendants acknowledged that, “[gjiven the fact that many of the wells have not been worked on
in recent years, and the mature age of some wells, major problems and fixes of unknown costs are
anticipated.”

60. It was thus foreseeable to Defendants that the unattended well integrity issues
would eventually result in a major blowout at the Aliso Canyon facility that would harm nearby
communities, including Plaintiffs’ properties. However, despite knowing the probable dangerous
consequences of its “reactive” approach, Defendants continued to implement this approach that
delayed assessments, maintenance, and repairs for the sole purpose of improving the company’s
financial perfonnaﬁce and production capacity.

61. The consequences of this approach were further emphasized by DOGGR’s
conclusions during well inspections that began in March 2016. DOGGR ordered these inspections
not only because of the Blowout, but also because the Utility Defendants’ testimony about the
need for a Storage Integrity Management Program “raises concems about the integrity and safety
of the wells” at Aliso Canyon.

62.  The inspections have demonstrated that DOGGR’s concermns were warranted: 79
wells failed mechanical integrity tests or otherwise needed to be taken out of service and isolated.
In a January 17, 2017 report, the California Public Utilities Commission “noted that a significant
number of wells may need to be plugged and abandoned.” It also observed that the wells that
successfully completed the required testing needed repair and remediation, indicating that even
those wells were in disrepair at the timé of the Blowout. According to DOGGR’s website
reporting on the status of the required well testing program, 58 of the Aliso Canyon wells have
been taken out of service or plugged and abandoned as a result of the inspection process as of June
12, 2018. Only 56 wells passed the required tests. Of those 56 wells, 23 required well casing

repairs before they could pass, indicating that 81 wells at the Aliso Canyon facility had serious
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surface of the SS-25 Well.

problems caused by SoCalGas’s failure to properly inspect, maintain, and repair the wells at the
facility.

63.  As detailed above, beyond its hands-off approach to maintaining Aliso Canyon,
SoCalGas also chose to operate the SS-25 Well, in particular, in a reckless manner by, for
example: (i) failing to have a working safety valve in the SS-25 Well, which would have
prevented the Blowout; (ii) pumping gas through both the tubing and casing of the SS-25 Well,
thereby eliminating a safety barrier; and (iii) failing to have cemented casing all the way to the

64. Defendants were obviously capable of implementing a reasonable and necessary
Storage Integrity Management Program before the Aliso Canyon disaster, but they did not
implement any of the reasonable safety rﬁeasures needed to address the foreseeéble tisks
associated with the operation of Aliso Canyon until after the Blowout. Now—after the fact—the
Utility Defendants perform: “[ajround-the-clock monitoring of the tubing, production casing, and
surface casing of every well”; “[d]aily patrols to visually examine every well at Aliso Canyon™;
“[d]aily scanning of each well using sensitive infrared thermal imaging cameras that can detect
even the smallest leak™; and “[w]ithdrawal and injection only through each well’s tubing.” These
measures plainly could have and should have been—but were not—taken before the Aliso Canyon
disaster occurred.

65. SoCalGas recently acknowledged that major safety upgrades were needed before
natural gas injection activities could resume at Aliso Canyon. In a January 13, 2017, letter to the
California Public Utilities Commission, SoCalGas argued that 1t should be allowed to resume
injection activities because it had “made extensive physical, technological, and safety
enhancements at the Aliso Canyon facility.” These enhancements included “the replacement of
the inner metal tubing of every well approved for injection,” “intfoduc[ing] real-time pressure
monitoring of each well,” “install[ing] a fence-line methane monitoring system,” and “launch[ing]
a new community notification system.”

66. The Individual De_fehdants, by virtue of their positions as directors of SoCalGas,

either authorized, directed, consented to, or otherwise participated in SoCalGas’s “reactive” policy
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of risk management at Alison Canyon, including the SS-25 Well, and in the policy and decision to
forego implementation of a proactive Storage Integrity Management Program. By virtue of their
positions as directors of SoCalGas, the Individual Defendants also knew or should have known of
the hazardous conditions at Aliso Canyon, but failed to take or order appropriate action to avoid
the Blowout. |

F. The Blowout Damaged Plaintiffs

67. As detailed above, at the time of the Blowout, Plaintiffs had a comprehensive plan
and schedule to continue development of the Porter Ranch community, which included finishing
the development of then-existing communities and developing an additional eight communities
that would in‘clude, among other things, approximately 1,530 home sites, trails, and parks. The
Blowout resulted in months-long ejection of gas and other materials,

68. Immediately following the Blowout, the once-vibrant Porter Ranch real estate
market dried up. In the six months following the announcement of the Blowout, Plaintiffs’ Porter
Ranch net sales were -1 (meaning there was one more cancellation than there were sales),
comparéd to 74 ﬁet sales the same period the year before the Blowout. Even today—22 months
after the Blowbu‘c——the Porter Ranch development has not fully recovered, and its completion (and
Plaintiffs’ economic return) has been delayed for years.

69. As a direct consequence of Defendants’ egregious conduct, home sales dropped
precipitously and have yet to fully recover. In addition, 21 purchase contracts executed prior to
the Blowout were cancelled following the Blowout. The reduced pace of sales and canceliations,
along with other substantial impacts of the Blowout, have delayed for years Plaintiffs’ ability to
sell out their Porter Ranch development. The combination of, inter alia, delayed absorption and
increased costs to carry the project for many additional years has resulted in damages to Plaintiffs |
in the hundreds of millions of dollars.

G. The Defendanis Owed a Duty to Plaintiffs

70.  The Plaintiffs are members of a foreseeable class to which Defendants owed a duty
of care, particularly in view of the type of activity in which Defendants were engaged and the

proximity of that activity to Porter Ranch. Plaintiffs are the largest Jandowners adjacent to the
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Facility. Defendants knew or should have known of Plaintiffs” extensive property ownership and
development activities immediately adjacent to the Facility, that Plaintiffs are in the business of
developing and selling homes in the Porter Ranch Community, and that Plaintiffs’ property and
sales efforts would be damaged by a well blowout or other environmental catastrophe at the
Facility.

71.  The hazard the operation of Aliso Canyon posed to Plaintiffs and other neighbors
of the well field was foreseeable to the Utility Defendants, as they have admitted. As noted above,
Sempra’s 10-K for the year 2014 acknowledged that, “[b]ecause we ;are in the business of ...
storing ... highly flammable and explosive materials ... and operating highly energized
equipment, the risks such incidents may pose to our facilities and infrastructure, as well as the
risks to the surrounding communities are substantiélly greater than the risks such incidents may
pose to a typical business.” Sempra further conceded that “any such ncident also could cause
catastrophic ... leaks, ... explosions, spills or other significant damage to ... property belonging to
third parties, or cause personal injuries or fafalities,” which “could lead to significant claims
against us.”

72. Similarly, in their 2014 testimony before the Public Service Commission, where
they discussed the concemns attendant to the aging Aliso Canyon wells, the Utility Defendants
similarly recognized that those concerns were particularly exigent because “some wells are located
within close proximity to residential dwellings or high consequence areas.” As their own words
make plain, Defendants were well aware of the risks their activities carried for Porter Ranch.

73. As alleged in detail in paragraphs 53 through 66, above, Defendants were aware of
the deteriorated and dangerous condition of Aliso Canyon and, in particular, the SS-25 Well, and
consequently were aware of the risks and hazards that the well field posed to the Plaintiffs and
other neighbors. Yet Defendants made business decisions not to internalize the cost of preventing
the Blowout by investing appropriate amounts to prevent the avoidance or minimization of those
risks and hazards.

74. California law and public policy provide that “everyone is responsible, not only for

the result of his or her willful acts, but also for an 1njury occasioned to another by his or her want
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of ordinary care or skill in the management of his or her property or person” and that the injured
party is entitled to recover “the amount which will compensate for all the detriment proximately
caused” by a defendant’s negligence. Accordingly, California law requires that Defendants bear

all damages caused by the Blowout, including “tangible and conventionally measurable economic

losses™ suffered by Plaintiffs.

VI. CAUSES OF ACTION
FIRST CAUSE OF ACTION

(Strict Liability — Against SoCalGas and Sempra) )

75.  Plaintiffs incorporate the allegations set forth in Paragraphs 1 through 74,

76.  The Utility Defendants were engaged in the activity of operating and maintaining
aging injection wells for the storage of natural gas at Aliso Canyon. That activity was an
ultrahazardous activity because it carried a high degree of risk of barm to the property of Plaintiffs
and, mo;e generally, to the communities surrounding Aliso Canyon. In addition, the manner in
which SoCalGas operated the wells, piping and other equipment at Aliso Canyon, including the
aging SS-25 Well, constituted an ultrahazardous activity, which included pumping high-pressure
natural gas through both the tubing and casing of the Aliso Canyon wells, including the SS-25
Well, and operating some or all of those wells without appropriate safety valﬁles or cemented
casings all the way to the surface.

77. It was very likely, indeed almost certain, that the harm that would result from a leak
from a natura] gas well at Aliso Canyon would be great. It is not possible to wholly eliminate that
risk by the exercise of reasonable care. The Utility Defendants were therefore required to exercise
extreme care in their construction, maintenance, and operation of the Facility, and are to be held
strictly liable for any accidents or blowouts at the Facility. Had the Utility Defendants exercised
even reasonable care,‘ the Blowout either would not have occurred or its magnitude and effect
would have been significantly reduced.

78.  The operation and maintenance of a natural gas well field such as Aliso Canyon—
which contains aging wells that were converted from oil wells into natural gas injection wells—is

not a matter of common usage, particularly near a populated area such as Porter Ranch. The risk
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of operating Aliso Canyon was and is so great that it is not outweighed by the value the gas-
storage activity brings to the community, particularly if the risk is not ameliorated by the use of
extreme care, as was the case at Aliso Canyon. The Utility Defendants are therefore strictly liable

for the Blowout and its impacts.

79.  As a proximate cause of the blowout of the well, Plaintiffs suffered injury to their
property and to their business.

80.  The Utility Defendants acted with conscious disregard of the probable injurious
consequences of their conduct that resulted in the blowout of the SS-25 Well, and deliberately
failed to avoid those consequences.

81.  The Utility Defendants knowingly acted with wanton and reckless disregard of the

consequences of their misconduct alleged herein.

SECOND CAUSE OF ACTION

(Ne:giigence Per Se — Against SoCalGas and Sempra)
82.  Plaintiffs incorporate the allegétions set forth in Paragraphs | through 74.
83.  California Health and Safety Code § 41700 and South Coast Air Quality
Management District Rule 402 provide, in relevant part, that:
[A] person shall not discharge from any source whatsoever quantities of air
contaminants or other materal that cause injury, detriment, nuisance, or annoyance
to any considerable number of persons or to the public, or that endanger the
comfort, repose, health, or safety of any of those persons or the public, or that
cause, or have a natural tendency to cause, injury or damage to business or
propeﬁy.
84.  The Utility Defendants violated California Health and Safety Code § 41700 and
South Coast Air Quality Management District Rule 402. '
85.  The violation of California Health and Safety Code § 41700 and South Coast Air

Quality Mahagement District Rule 402 proximately caused injury to Plaintiffs.
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86.  Plaintiffs’ injury resulted from an occurrence that California Health and Safety
Code § 41700 and South Coast Air Quality Management District Rule 402 were designed to
prevent.

87 Plaintiffs are within the class of persons for whose protection California Health and
Safety Code § 41700 and South Coast Air Quality Management District Rule 402 were adopted.

88. As these statutes demonétrate, the Utility Defendants owed Plaintiffs a per se duty
to use due care in the operation and maintenance of Aliso Canyon and, in particular, the 58-25
Well.

89. As the Utility Defendants’ violations of these statutes demonstrate, the Utility
Defendants have committed per se breaches of that duty by failing to use due care in the operation
and maintenance of Aliso Canyon resulting in the blowout of the SS-25 Well.

90.  As aproximate cause of the blowout of the well, Plaintiffs suffered injury to their

property and to their business.

91.  The Utility Defendants acted with conscious disregard of the probable injurious
consequences of their conduct that resulted in the blowout of the §S-25 Well, and deliberately

failed to avoid those consequences.

92.  The Utility Defendants knowingly acted with wanton and reckless disregard of the

consequences of their misconduct alleged herein.

THIRD CAUSE OF ACTION
(Negligénce ~ Against SoCalGas and Sempra)
93.  Plaintiffs incorporate the allegations set forth in Paragraphs 1 through 74.
94,  Defendants owed Plaintiffs a duty to use due care in the operation and maintenance
of Aliso Canyon and, in particular, the SS-25 Well.
95.  Defendants breached that duty by failing to use due care in the operation and
maintenance of Aliso Canyon, resulting in the blowout of the S5-25 Well.

96.  As a proximate cause of the blowout of the S5-25 Well, Plaintiffs suffered injury to

their property and to their business.
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97.  The Utility Defendants acted with conscious disregard of the probable injurious

consequences of their conduct that resulted in the blowout of the $S-25 Well, and deliberately

failed to avoid those consequences.

98,  Defendants knowingly acted with wanton and reckless disregard of the

consequences of their misconduct alleged herein.

FOURTH CAUSE OF ACTION

(Negligence — Against All Individual Defendants)

99.  Plaintiffs incorporate the allegations set forth in Paragraphs 1 through 74.

100. The Individual Defendants had a duty to use due care in the operation and
maintenance of Aliso Canyon and, in particular, the S5-25 Well, so as to not cause injury to third
parties such és Plaintiffs.

101. In their capacities as directors of the Utility Defendants, the Individual Defendants
specifically authonized, directed, or participated in the torti;)us conduct that is the subject of this
action, or they specifically knew or reasonably should have known about the dan gerous conditions
at Aliso Canyon and at the 8S-25 Well in particular, and negligently failed to take or order
appropriate action to avoid the harm. An ordinarily prudent person, knowing what the Tndividual
Defendants knew at the time, would not have acted similarly under the circumstances.

102. The Individual Defendants—all of whom were directors of SoCalGas—knew or
should have known the contents of the testimony and statements described above, including the
admissions described therein.

103.  The Individual Defendants breached their duties by failing to use due care 1n the
operation and maintenance of Aliso Canyon, resulting in the blowout of the SS-25 Well.

104. As a proximate cause of the blowout of the S5-25 Well, Plaintiffs suffered injury to
their property and injury to their business.
| 105. The Individual Defendants acted with conscious disrega.rd_ of the probable injurious

consequences of their conduct that resulted in the blowout of the §S-25 Well, and deliberately

failed to avoid those consequences.
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106. The Individual Defendants knowingly acted with wanton and reckless disregard of

the consequences of their misconduct alleged herein.

FIFTH CAUSE OF ACTION

(Continuing Public Nuisance — Against SoCalGas and Sempra)

107. Plaintiffs incoﬁ:orate the allegations set forth in Paragraphs 1 through 74.

108. Plaintiffs own the Porter Ranch property near Aliso Canyon and have a right to the
use and enjoyment of their property without interference by the Utility Defendants, including
Plaintiffs’ right to develop and sell homes in the Porter Ranch community.

109. The Utility Defendants owe Plaintiffs a duty not to interfere with Plaintiffs’ use and
enjoyment of their property. The Utility Defendants also have a public duty to operate in a
manner that does not cause a nujsance to the public.

110. The improper maintenance and operation of Aliso Canyon and the Blowout
substantially and unreasonably interfered with Plaintiffs’ use and enjoyment of their property.

111. Plaintiffs did not consent to the Utility Defendants’ interference with Plaintiffs’

right to the use and enjoyment of their property.

112. The nuisances that were caused by the Utility Defendants have affected the entire
community surrounding Aliso Canyon, and also specially injured Plaintiffs. As alleged herein,
Plaintiffs have been injured and suffered damages, including without limitation damage to their
property, lost business and lost profits.

113.  The Utility Defendants acted with conscious disregard of the probable injuriéus
consequences of their conduct regarding the operation of the SS-25 Well, and deliberately failed to
avoid those consequences.

114. The Utility Defendants knowingly acted with wanton and reckless disregard of the

consequences of their misconduct alleged herein.

SIXTH CAUSE OF ACTION

(Continuing Private Nuisance — Against SoCalGas and Sempra)

115. Plaintiffs incorporate the allegations set forth in Paragraphs 1 through 74.
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116. Plaintiffs own the Porter Ranch property near Aliso Canyon and have a right to the
use and enjoyment of their property without interference by the Utility Defendants, including
Plaintiffs’ right to develop and sell homes in the Porter Ranch community.

117. The Utility Defendants owe Plaintiffs a duty not to interfere with Plaintiffs’ use and

enjoyment of their property. The Utility Defendants also have a public duty to operate in a

manner that does not cause a nuisance to the Plaintiffs.

118. The improper maintenance and operation of Aliso Canyon and the Blowout
substantially and unreasonably interfered with Plaintiffs’ use and enjoyment of their property.

119. Plaintiffs did not consent to the Utility Defendants’ interference with Plaintiffs’

right to the use and enjoyment of their property.

120. The nuisances that were caused by the Utility Defendants have specifically
impacted Plaintiffs. As alleged herein, Plaintiffs have been injured and suffered damages,
including without limitation damage to their property, lost business and lost profits.

121. The Utility Defendants acted with conscious disregard of the probable injurious
consequences of their conduct regarding the operation of the S5-25 Well, and delibierate]y failed to
avoid those consequences.

122.  The Utility Defendants knowingly acted with wanton and reckless disregard of the

consequences of their misconduct alleged herein.

SEVENTH CAUSE OF ACTION

(Permanent Public Nuisance — Against SoCalGas and Sempra)
123.  Plaintiffs incorporate the allegations set forth in Paragraphs 1 through 74.
124. Plaintiffs own the Porter Ranch property near Aliso Canyon and have a right to the
use and enjoyment of their property without interference by the Utility Defendants, including

Plaintiffs’ right to develop and sell homes on their property.

125. The Utility Defendants owed, and continue to owe, Plaintiffs a duty not to interfere

with Plaintiffs’ use and enjoyment of their property. The Utility Defendants also have a public

duty to operate in a manner that does not cause a nuisance to the public.
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126. The Aliso Canyon well field and the Utility Defendants’ improper maintenance and
operation of the wells and equipment at Aliso Canyon constitute a substantial and unreasonable
interference with Plaintiffs’ use and enjoyment of their property. The manner in which
Defendants continue to operate the Aliso Canyon facility constitutes a permanent nuisance.

127.  Plaintiffs did not consent to the Utility Defendants’ interference with their right to

the use and enjoyment of Plaintiffs’ property.

128. The nuisances created by the Utility Defendants affect the entire community, and
have also specially injured Plaintiffs. As alleged herein, Plaintiffs have been injured and suffered
damages, including without limitation physical damage to their property and economic damages
that include lost sales and lost profits resulting from the Aliso Canyon nuisance. |

129. The Utility Defendants acted with conscious disregard of the probable injurious
consequences of their conduct regarding the operation of the wells and equipment at Aliso
Canyon, and deliberately failed to avoid those consequences.

130.  The Utility Defendants knowingly acted with wanton and reckless disregard of the

consequences of their misconduct alleged herein.

EIGHTH CAUSE OF ACTION

(Permanent Private Nuisance — Against SoCalGas and Sempra)

131.  Plaintiffs incorporate the allegations set forth in Paragraphs 1 through 74.

132.  Plaintiffs own the Porter Ranch property near Aliso Canyon and have a right to the
use and enjoyment of their property without interference by the Utility Defendants, including
Plaintiffs’ right to develop and sell homes on their property.

133, The Utility Defendants owed, and continue to owe, Plaintiffs a duty not to interfere
with Plaintiffs’ use and enjoyment of their property. The Utility Defendants also have a public
duty to operate in a manner that does not cause a nuisance to the public.

134.  The Aliso Canyon well field and the Utility Defendants’ improper maintenance and
operation of the wells and equipment at Aliso Canyon constitute a substantial and unreasonable

interference with Plaintiffs’ use and enjoyment of their property. The manner in which
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Defendants continue to operate the Aliso Canyon facility constitutes a permanent nuisance.

135. Plaintiffs did not consent to the Utility Defendants’ interference with their right to

the use and enjoyment of Plaintiffs” property.

136. The nuisances created by the Utility Defendants have specifically mmpacted
Plaintiffs. As alleged herein, Plaintiffs have been injured and suffered damages, including without
limitation physical damage to their property and economic damages that include lost sales and lost
profits resulting from the Aliso Canyon nuisance.

_ 137. The Utility Defendants acted with conscious disregard of the probable injurious
consequences of their conduct regarding the operation of the wells and equipment at Aliso
Canyon, and deliberately failed to avoid those consequences.

138. The Utility Defendants knowingly acted with wanton and reckless disregard of the

consequences of their misconduct alleged herein.

NINTH CAUSE OF ACTION

(Trespass — Against SoCalGas and Sempra)

139.  Plaintiffs incorporate the allegations set forth in Paragraphs 1 through 74.

140. Plaintiffs owned and were in possession of their Porter Ranch property when the
Blowout occurred, which caused gas and other materials to enter Plaintiffs’ property.

141. The entry of gas and other materials onto Plaintiffs’ property occurred without
Plaintiffs’ consent and caused damage to Plaintiffs.

142. The Utility Defendants acted with conscious disregard of the probable injurious
consequences of their conduct that resulted in the Blowout and deliberately failed io avoid those
consequences.

143. The Utility Defendants knowingly acted with wanton and reckless disregard of the

consequences of their misconduct alleged herein.

TENTH CAUSE OF ACTION

(Violation of Cal. Bus. & Prof. Code §§ 17200, et seq. — Against SoCalGas and Sempra)

144.  Plaintiffs incorporate the allegations set forth in Paragraphs 1 through 74.

4325-3098-5963. | 234-
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145.  The Utility Defendants have engaged in the uniawful, fraudulent, and unfair
business acts and practices described throughout this Complaint in violation of California’s Unfair
Competition Law (the “UCL"), California Business and Professions Code §§ 17200, et seq.

146.  The Utility Defendants’ business acts and practices have been unlawful under the
UCL because they resulted in the violations of law described herein, including acts and practices
that violated California Health and Safety C,ode. § 41700, South Coast Air Quality Management,
District Rule 402, California Civil Code § 1714, California Civil Code § 3479, California Civil
Code § 3334, and because they constituted negligence per se and strict liability in connection with
an ultrahazardous activity.

147. The Utility Defendants’ business acts and practices have been fraudulent because a
reasonable person would likely be deceived or misled by the Utility Defendants’ false statements
and claims regarding their safety, repair, maintenance, and emergency response programs prior to
the Blowout and their false statements and claims about the severity of the Blowout.

148. The Utility Defendants’ business acts and practices have been unfair because they
have not had adequate safety, maintenance, repair, emergency response, or community notification
programs in place at the Aliso Canyon facility and did not take adequate safety, maintenance,
repair, emergency response, or community notification measures prior to, during, and after the
Blowout. The harm suffered by Plaintiffs outweighs any justification that the Utility Defendants
may assert for engaging in those acts and practices. Plaintiffs could not have avoided the harm
they suffered as a result of thé Utility Defendants’ unfair acts and practices.

149.  The Utility Defendants’ unlawful, unfair, and fraudulent business acts and practices
were carried out and effectuated in California and injured Plaintiffs in California.
| 150.  Plaintiffs have suffered damages as herein alleged as a direct and proximate result
of the Utility Defendants’ unlawful, unfair, and fraudulent business acts and practices.

151.  Upon information and belief, the Utility Defendants have received substantial
revenues and substantial profits arising out of their acts of unfair competition to which they are not

entitled, and Plaintiffs have also suffered an injury in fact, and lost money or property as a result

4825-8098-5963.1 -35-
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of the Utility Defendants’ acts of unfair competition, for which the Utility Defendants are

responsible.

PRAYER FOR RELIEF

Based on the foregoing, Plaintiffs respectfully request that the Court enter judgment in

their favor and against Defendants, awarding as follows:

(a) A judgment in favor of Plaintiffs on all claims;

(b) Compensatory and general damages,

(¢)  Anaward of all amounts to which Plaintiffs are entitled under Cal. Civil Code

§ 3334,

(d) Costs;

(e) Attomey’s fees;

) Exemplary and/or punitive damages;

(& Injuﬁctive Relief;

(h) Pre- and post-judgment interest; and

(1) All other relief the Court may deem just and proper.
Respectfully submitted,

Dated: July é_ 2018 BOIES SCHILLER FLEXNER LLP

4825-8098-5963.)
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Christopher G. Caldwell, State }?%u No. 106790
(ccaldwell@bsfllp.com)

Michael R. Leslie State Bar No. 126820
(mleslie@bsfllp.com)

Andrew Esbenshade, State Bar No. 202301
(aesbenshade@bsfllp.com)

Kelly Perigoe State Bar No. 268872
(kperigoe@bsfllp.com)

725 S. Figueroa St., 31% Floor

Los Angeles, CA 90017

Tel.: (213) 629-9040; Fax (213) 629-9022
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William Isaacson (Admitted PHYV)
(wisaacson@bsfllp.com)

1401 New York Avenue, NW.
Washington, DC 20005
Telephone: (202) 237-2727
Facsimile: (202) 237-6131

Attorneys for Plaintiffs Toll Brothers, Inc. and
Porter Ranch Development Company
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To the extent permitted vby law, Plaintiffs demand a trial by jury in this action of all issues

50 triable.

Dated: Julyé, 2018

4825-8098-5905.1

DEMAND FOR JURY TRIAL

Respectfully submitted,

BOIES SCHILLER FLEXNER LLP

By: @&%{’/ ,x"\m/7

Christopher G. Caldwell, State Ba¥ No. 106790
(ccaldwell@bsfllp.com) -

Michael R. Leslie State Bar No. 126820
(mleslie@bsfllp.com)

Andrew Esbenshade, State Bar No. 202301
(aesbenshade@bsfllp.com)

Kelly Perigoe State Bar No. 268872
(kperigoe@bsfllp.com)

725 S. Figueroa St., 31" Floor

Los Angeles, CA 90017

Tel.: (213) 629-9040; Fax (213) 629-9022

William Isaacson (4dmitted PHY )
(wisaacson@bsflip.com)

1401 New York Avenue, N.W.
Washington, DC 20005
Telephone: (202) 237-2727
Facsimile: (202) 237-6131

Attorneys for Plaintiffs Toll Brothers, Inc. and
Porter Ranch Development Company
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PROOF OF SERVICE

STATE OF CALIFORNIA, COUNTY OF LOS ANGELES

At the time of service, I was over 18 years of age and not a party to this action. Tam
employed in the County of Los Angeles, State of California. My business address is 725 South
Figueroa Street, 31st Floor, Los Angeles, CA 90017-5524.

On July 20, 2018, I served true copies of the following document(s) described as FIRST
AMENDED COMPLAINT on the interested parties in this action as follows:

SEE ATTACHED SERVICE LIST
BY MAIL: Ienclosed the document(s) in a sealed envelope or package addressed to the
persons at the addresses listed in the Service List and placed the envelope for collection and
mailing; following our ordinary business practices. Iam readily familiar with Boies Schiller
Flexner LLP's practice for collecting and processing correspondence for mailing. On the same day
that the correspondence is placed for collection and mailing, it is deposited in the ordinary course
of business with the United States Postal Service, in a sealed envelope with postage fully prepaid.

BY ELECTRONIC SERVICE: Pursuant to Court Order Authorizing Electronic Service,
dated November 30, 2015, I provided the document(s) listed above electronically on the CASE
ANYWHERE Website to the parties on the Service List maintained on the CASE ANYWHERE
Website for this case, or on the attached Service List. Case Anywhere is the on-line e-service
provider designated in this case. '

I declare under penalty of perjury under the laws of the State of California that the
foregoing is true and correct.

Executed on July 20, 2018, at Los Angeles, California.
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Kyung Hee Kim

611 S. Catalina Street, #212
Los Angeles, CA 90005
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Stacy Choi

611 S. Catalina Street, #212
Los Angeles, CA 90005

BY FIRST-CLASS MAIL
Jesse S. Salas
Law Office of Jesse S. Salas

111721 W. Fern Avenue

Redlands, CA 92373
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Pro Se Plaintiff

Pro Se Plaintiff
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SUMMARY

Thousands of 2013 Dollars

UNDERGR%‘EE’ STORAGE =013 Adjusted | TY2016 Change
Recorded Estimated
Total Non-Shared $30,995 $40,181 $9,186
Total Shared Services (Incurred) $0 $0 $0
Total O&M $30,995 $40,181 $9,186
 UNDERGROUND STORAGE Thousands of 2013 Dollars
CAPITAL 2014 2015 2016
Total Capital $71,429 $74,270 $90,523

The funding summarized above and described in my testimony is reasonable and

represents the required Operations and Maintenance (O&M) expenses and capital investments

facilities to:

for Southern California Gas Company’s (SoCalGas or the Company) underground storage

* Maintain the safety, integrity, and effective operations of the natural gas storage

system,;

* Provide a reliable and economic supply of gas for customers throughout the service
territory, especially during periods of high demand;

* Achieve compliance with operating and environmental regulations; and

» Allow gas deliveries to be efficiently balanced throughout the overall transmission

and distribution system.

Incremental O&M and capital funding associated with a new safety, system integrity, and

risk management initiative, the Storage Integrity Management Program (SIMP), is proposed for

underground storage wells. This program is modeled after SoCalGas’ Transmission Integrity

Management Program (TIMP), and a similar two-way balancing account process is requested.

The driving force behind the expenditure plan for Underground Storage is the objective

of SoCalGas and its employees to provide safe, reliable deliveries of natural gas to customers at

reasonable rates. O&M and capital investments also enhance and maintain the efficiency and

responsiveness of operations, extend the life of assets, and facilitate compliance with

governmental regulations.
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The O&M forecast was established using a five-year trend, with the addition of costs for
the new safety and integrity management program for underground storage wells.

The capital forecast was established using a five-year average. Added to the average are
remediation costs for the new safety and well integrity management program, plus costs to drill
new wells.

To understand this Test Year (TY) 2016 forecast in the proper context, the following
factors should be considered:

o Storage facilities consist of large complex interconnected industrial equipment that
continues to age. The increasing volume, frequency and complexity of above-ground
and below-ground maintenance work, and the declining availability of replacement
components for older assets exposed to demanding field conditions, all continue to
push operating costs higher.

o Costs for storage activities have been increasing at a relatively consistent rate in
recent years in support of safety, system integrity, maintenance, reliability,
deliverability, and regulatory compliance objectives. Most increases have been
driven by the intensity of traditional operating functions and routine work efforts
acrosg the board that are required to safely operate and maintain the aging
infrastructure of the fields. As a result, there are very few “big ticket items” one can
single out as primary contributors for the increasing O&M trend.

¢ Problems associated with operating equipment, aging wells, compressors, and gas and
liquid process/piping systems are difficult to predict. When unpredictable failures or
preemptive repair situations occur, the associated mitigation costs for such
occurrences can vary from year to year. This potential for peaks and valleys in
spending trends supports a longer-term (five-year) trending methodology to forecast
O&M costs.

¢ In the future, pipeline integrity inspection requirements, the frequency and depth of
regulatory audits and resulting compliance activities, additional focus on employee
training, operator and supervisory qualification, employee turnover, expanded -
permitting and reporting requirements of regulatory agencies from new and existing
environmental regulations such as storm water requirements, security enhancements,
and chemical costs are all expected to increase operating expenses. These upward
pressures further support the five-year trending methodology used to forecast O&M
costs.

e Capital costs for routine storage functions have been relatively consistent over the
past five years. This supports the five-year methodology used to forecast costs for
- traditional baseline capital expenditures.

¢ Underground storage reservoirs are dynamic geological assets where gas injection
and withdrawal capabilities can change over time. These changes, which include

PEB-v
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natural well degradation and storage volume variability due to fluid extraction or
intrusion, require ongoing studies and significant capital investments in new or
replacement wells to maintain historical storage deliverability rates. The small
number of new or replacement wells planned, the high cost of constructing these
assets, along with an inconsistent historical trend for this particular sub-activity
supports a zero-based approach to forecasting the capital costs for new wells.
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SOCALGAS DIRECT TESTIMONY OF PHILLIP E. BAKER
UNDERGROUND STORAGE
INTRODUCTION
A, Summary of Costs

I sponsor the TY2016 forecasts of O&M costs for non-shared services, and forecasts of

capital costs for years 2014, 2015, and 2016, associated with Underground Storage for

SoCalGas.! My cost forecasts support the Company’s goals of maintaining and enhancing public

and employee safety, as well as providing reliable supplies of gas for service delivery.

Underground Storage’s support of SoCalGas’ safety, integrity and reliability goals is discussed

in greater detail within this testimony. Tables PEB-1 and PEB-2 below summarize my

sponsored costs.

Table PEB-1
Southern California Gas Company
Test Year 2016 Summary of Total O&M Costs

Thousands of 2013 Dollars
UNDERGR%%NI\? STORAGE 55513 Adjusted | TY2016 Change
Recorded Estimated :
Total Non-Shared $30,995 $40,181 $9,186
Total Shared Services (Incurred) $0 $0 $0
Total O&M $30,995 $40,181 $9,186
Table PEB-2

Southern California Gas Company
Test Year 2016 Summary of Total Capital Costs

UNDERGROUND STORAGE Thousands of 2013 Dollars
CAPITAL 2014 _ 2015 2016
Estimated Estimated Estimated
Total Capital $71,429 $74,270 $90,523

In addition to this testimony, please also refer to my workpapers, Exhibits SCG-06-WP

(0O&M) and SCG-06-CWP (capital), for additional information on the activities described herein.

1

Pursuant to CPUC Decision (D) 01-06-081, issued June 28, 2001, the costs forecast in TY2016 do not

include costs associated with the operation and maintenance of the Montebello underground storage
field or any costs associated with salvage operations. This decision directs that all costs associated
with the Montebello underground storage field operation be removed from rates as of August 29,
2001, which has been done. Also, as of April 2009, the East Whittier storage field was removed from
rate base. Therefore, costs associated with maintaining this field are also excluded from this case.

Doc #292223
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B. Summary of Activities _

SoCalGas operates four underground storage fields with a combined working capacity of
approximately 136 Bef. > These fields are: Aliso Canyon (86.2 Bcf), La Goleta (21.5 Bef),
Honor Rancho (26.0 Bef), and Playa del Rey (2.4 Bef). Underground Storage is responsible for
the safety, system integrity, design, operations, maintenance, and gas injection/withdrawal
activities, along with environmental and regulatory compliance functions, within the four storage
fields. It plans and constructs the capital investments necessary to provide value-added storagei
services for SoCalGas customers. The critical goals for storage are safety, system integrity, gas
availability, reliability, and value, which are achieved in full compliance with governmental
regulations.’

“Gas storage fields can only be constructed in areas with unique underground geological

characteristics. Their proximity to local gas consumers and transmission and distribution

pipelines make them even more valuable assets. The unique underground geology of SoCalGas’
storage fields, all former hydrocarbon-producing fields, and their location with respect to gas
loads make them ideally suited for storage operations within the SoCalGas system. More
information about what determines a good storage field is provided in Appendix B: Underground
Storage of Natural Gas, and incorporated here by reference.

By their nature, gas storage fields occupy large open areas of land and require the
continual installation, maintenance, refurbishment, and replaéement of heavy industrial
equipment such as engines, compressors, electrical systems, wells and piping, gas processing
components, and instrumentation. |

Natural gas is compressed onsite to very high pressures (up to 3,600 psig) and injected

‘1 underground into the field reservoirs through piping networks and storage wells, typically during

seasonal periods when gas consumption is low and supplies are ample.

Storage gas is usually withdrawn and delivered to customers through the transmission
and distribution system when gas consumption is seasonally high during winter months. At the
beginning of the withdrawal season in November, the combined storage capacity of the four
storage fields is enough to supply all of SoCalGas’ customers for approximately six weeks, if

one assumes an average daily consumption rate.

2 The volumetric capacity of a natural gas storage field reservoir is measured in units of billion cubic

feet (Bcf).

3 Additional information on storage operations can be found in Appendix B.
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A diagram/map of the SoCalGas/SDG&E gas transmission system, including the location
of the four storage fields is shown in Figure PEB-1 below.
Figure PEB-1

Southern California Gas Company
Transmission and Storage System
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The four storage facilities are an integrated part of the'energy infrastructure required to
provide southern California businesses and residents with safe and reliable energy and gas
storage services at a reasonable cost.

Aliso Canyon

Aliso Canyon is located in Northern Los Angeles County and is the largest of the four gas
storage fields, with a working capacity of approximately 86 Bcf and deliveries to the
Los Angeles pipeline loop. Aliso Canyon began storage operations in 1973, although many of

its wells date back to the 1940s. Aliso Canyon has 115 injection/withdrawal/observation wells
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and is designed for-a maximum withdrawal rate of approximately 1.8 Bcf per day at full-field
inventory. Within the field, it is estimated there are approximately 38 miles of gas injection,
withdrawal, and liquid-handling pipelines that coﬁnect the storage wells to processing and
compression facilities.

Honor Rancho

Honor Rancho is also located in Northern Los Angeles County, approximately ten miles
north of Aliso Canyon, with a working capacity of approximately 26 Bcf and deliveries to the
Los Angeles pipeline loop. Honor Rancho began storage operations in 1975, although many of
its wells date back to the 1940s. Honor Rancho has 40 gas injection/withdrawal wells and is
designed for a maximum withdrawal capability of 1.0 Bef per day. It is estimated that
approximately 12 miles of pipelines connect the storage wells to processing and compression
facilities.

La Goleta

La Goleta is located in Santa Barbara County near the Santa Barbara Airport and the
University of California-Santa Barbara campus and provides service to the northern coastal area
of the SoCalGas territory. La Goleta, the oldest of the four fields, began storage operations in
1941 and has a working capacity of approximately 21 Bcf. Most of its wells date back to the
1940s. La Goleta has 20 gas injection/withdrawal/observation wells and is designed for a
maximum withdrawal capability of 0.4 Bef per day. It is estimated that approximately eight
miles of pipelines connect the storage wells to processing and compression facilities.

Playa Del Rey

Playa Del Rey, located in central Los Angeles County, near the Los Angeles International
Airport, was placed into storage service in 1942. It is the smallest of the storage fields, yet, due
its location, is a very critical asset with a design working capacity of approximately 2.4 Bef.
Playa Del Rey has 54 gas injection/withdrawal/observation wells. It is estimated that _
approximately 11 miles of pipeline connect the storage wells to processing and compression
facilities.

Playa Del Rey is designed for a maximum withdrawal rate of 0.4 Bef per day to meet
residential, commercial and industrial loads throughout the western part of Los Angeles,

including oil refineries and power generators.
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Table PEB-3 below further summarizes the descriptive characteristics of all four storage
fields.

Table PEB-3
Southern California Gas Company
Descriptive Statistics of Storage Fields

Aliso La Honor | Playa Total
Descriptive Statistic Canyon | Goleta | Rancho | del Rey All
Fields
Year Field Placed in Service 1973 1941 1975 1942 -
Injection/Withdrawal/Observation Wells (number) 115 20 40 54 229
Gas Compressor Units (number) 8 8 5 3 24
Compression Horsepower (bhp) 42,000 5,700 | 27,500 | 6,000 81,000
Maximum Reservoir Pressure (psig) 3,600 2,050 4,400 1,700 -
Working Gas (Bcf) 86.2 215 | 260 2.4 136.1
Maximum Withdrawal Rate (MMcfd) 1,860 420 1,000 400 3,760
Maximum Injection Rate (MMcfd) 600 140 300 75 - 1,115
Maximum Well Depth (feet) 10,691 6,912 | 13,300 | 6,575 -
Minimum Well Depth (feet) 6,997 4247 | 9,165 6,049 -
Average Well Depth (feet) 8,146 4,886 9,959 6,339 -
C. Risk Management Practices in Storage

The risk policy witnesses, Diana Day (Exhibit SCG-02) and Doug Schneider (Exhibit
SCG-03), describe how risks are assessed and factored into cost decisions on an enterprise-wide
basis. Several of my costs address safety risks associated with the storage system. Most
specifically, I propose to establish a new SIMP, described and discussed below in the O&M and
Capital cost sections, to mitigate safety-related risks.

While we have historically managed risk at our storage facilities by relying on more
traditional monitoring activities and identification of potential component failures, we believe
that it is critical that we adbpt a more proactive and in-depth approach. Historically, safety and
risk considerations for wells and their associated valves and piping components have not been
addressed in past rate cases to the same extent that distribution and transmission facilities have
been under the Distribution and Transmission integrity management programs. As a prudent
storage operator, SoCalGas proposes to manage and approach the integrity of its storage well
assets, which all fall under the jurisdiction of the California Department of Oil, Gas and
Geothermal Resources (DOGGR), in a manner cohsistent with the approach adopted for

distribution and transmission systems. Risk management activities, processes, and procedures
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for well integrity should have a focus similar to those employed under the Company’s pipeline
risk mitigation programs.

Accordingly, in this rate case, we propose to establish a highly proactive approach to
evaluating and managing risks associated with wells in our storage system through a new SIMP,
modeled after the successes of our pipeline integrity management programs (TIMP and DIMP).
Through the implementation of the SIMP, better storage well system data will be collected,
maintained and modeled to identify the top risks throughout Storage. Comprehensive plans to
mitigate those risks will be developed and implemented.

1. Risk Assessment

Currently, risk assessment of our storage system is of a qualitative nature and is based on
our long experience in operating and managing SoCalGas’ storage facilities. During rouﬁne .
system assessments, we monitor the condition of our assets and consider the risks they may pose
on safety, reliability, and the environment.

The future of risk assessment for our storage system is moving towards a more robust and
quantitative approach that will help us capture more information on the condition of our storage
wells and develop models that will assist in pridritizing risk mitigation activities. The details of
this hew risk assessment are captured in further sections of my testimony describing the SIMP.

2. Risk Mitigation Alternatives Evaluation

Well risk mitigation is evaluated on a case-by-case basis. Whenever a well may pose a
safety risk, we act immédiately to address the problem. Alternatives, such as plugging and
abandoning the well, versus a major repair or well replacement, are evaluated based on
conditidns, including the age of the well, prior repair or maintenance history, performance during
withdrawal or injection periods, and surface considerations, such as susceptibility to landslides.
These various conditions, and their associated costs, are evaluated to determine the safest, most
cost-effective mitigatibn option. Another consideration that may influence repair decisions is the
age and condition of certain well components that may have become obsolete and are no longer
supported by the original equipment manufacturer and cannot be readily replaced or maintained.

At a very high level, alternatives to mitigate risks posed by deteriorating, aging, obsolete
or failed storage equipment include:

e Replacement of equipment / storage wells

e Overhaul of equipment / storage wells

PEB-6
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* Repair of equipment / storage wells

e Abandonment of a storage well / equipment

¢ Installation of additional equipment

3. Risk Reduction Benefits

The proposed mitigation activities are expected to address safety, reliability and
environmental risks by either maintaining a certain _acc_eptable level of control over those risks,
or by further reducing the potential impacts of the risks. While there are no current means to
provide a quantitative risk reduction forecast, it is my belief that the proposed mitigation
activities will greatly assist in controlling and reducing the risks in our storage'system.

In addition to establishing a more quantitative risk analysis of our storage wells as
discussed below, the SIMP will result in a more effective prioritization of required bapital
expenditures that address risks that impact safety, reliability and the environment.

4. Integration of Risk Mitigation Actions and Invéstment Prioritization

The implementation of the proposed SIMP will establish an integrated risk management
and investment prioritization process for storage management at SoCalGas. Storage wells are an
integral gas delivery component, and an unanticipated safety concern could interrupt access to
the working gas asset and potentially lead to a complete shutdown of a storage field.

Models to be developed from captured well data will evaluaté threats and risks that exist
in our storage system. This will allow for a prioritization of those storage well threats, based on
their location, age, condition and other factors, theréby establishing a robust methodology for
prioritizing storage management investments.

s, Investment Included in Request to Support Risk Mitigation

Investments related to the SIMP are necessary to establish a risk management program.
Future mitigation activities that will result from the implementation of the SIMP will be risk-
driven and will address identified and prioritized risks. SoCalGas forecasts $5.676 million
annually in O&M and $24.272 million annually in capital costs for the implementation of the
SIMP. 1t is anticipated that the SIMP will last for six years, the estimated length of time required
to inspect all of the wells and mitigate any identified conditions. After this six-year period, when
the program is complete, future inspection and mitigation costs will be addressed through routine

operations.
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D. Support To/From Other Witnesses

In addition to sponsoring my own organization’s costs, I also provide sponsorship of the

New Environmental Regulatory Balancing Account (NERBA) cost forecast for the reporting

requirements under Subpart W for Gas Engineering, Gas Transmission and Underground Storage

for witnesses Raymond Stanford (Exhibit SCG-07), John Dagg (Exhibit SCG-05), and myself.

The costs associated with Subpart W reporting requirements are illustrated in the cost detail in

section II.C of my testimony. Policy testimony in support of NERBA and storm water

regulations is provided by Environmental Services witness Jill Tracy (Exhibit SCG-17).

1I. NON-SHARED COSTS

Al Introduction

Table PEB-4 below summarizes the total non-shared O&M forecasts for the listed cost

categories.
Table PEB-4
Southern California Gas Company
Non-Shared O&M Summary of Costs
UNDERGROUND STORAGE Thousands of 2013 Dollars
2013 TY2016 Change
Categories of Management Adjusted Estimated
Recorded

Underground Storage — Routine $30,681 $34,101 $3,420
New Environmental Regulatory $314 $404 $90
Balancing Account (NERBA)
(Existing Balancing Account)
Storage Integrity Management Program $0 $5,676 $5,676
(Proposed New Balancing Account)
Total $30,995 $40,181 39,186

B. Underground Storage — Routine O&M

Table PEB-05 below summarizes the non-shared O&M forecasts for routine storage

operations.

PEB-8
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Table PEB-05
Southern California Gas Company
Non-Shared Routine O&M Costs

UNDERGROUND STORAGE Thousands of 2013 Dollars
2013 TY2016 Change
Categories of Management Adjusted Estimated
Recorded
Underground Storage - Routine - $30,681 $34,101 $3,420

1. Criticality of Storage and Underlying Activities
The use of the four underground storage fields is an essential component of the energy

delivery system within California that works in éonjunction with the SoCalGas transmission
pipeline and distribution delivery network. This interconnected system consists of high-pressure
pipelines, compressor stations, and underground storage fields, designed to receive natural gas
frbm interstate pipelines and local production sources. The integrated system enables deliveries
of natural gas to customers or into storage field réservoirs, depending on market demands.
SoCalGas uses its storage assets to efficiently meet seasonal, as well as daily, gas balancing
requirements.® To satisfy these needs, the individual storage facilities act as “gas suppliers” or
“consumers,” depending upon the withdrawal or injection requirements as managed by Gas
Control. Fluctuating demands may require Storage Operations to perform gas injection or
withdrawal functions at any hour of the day, 365 days per year. Storage fields are continually
staffed with operating crews and on-call personnel to support these critical 24/7 operations.

- Figure PEB-2 below illustrates the crucial role of storage in the delivery of reliable gas
service for energy consumers within southern California during the fall and winter heating

s€ason.

In order to maintain operational stability of the gas system, smaller changes in supply and demand are typically
met by “increasing” and/or “pulling” on the inventory of pressurized gas contained within the transmission
pipelines. This process known as “packing and drafting,” is an efficient way to deal with minor changes in load.
As the system load increases, and can no longer be satisfied using pack and draft, the system is balanced by
either injecting natural gas into the storage fields when pipeline delivery supply exceeds customer demand, or
withdrawing natural gas from storage when service requirements exceeds out-of-State pipeline supplies.
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Figure PEB-2
Southern California Gas Company
System Send-out December 2013
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From the bar chart in Figure PEB-2, it can be observed that SoCalGas underground
storage provided approximately 58% of the system send-out, or 17.7 Bcf, for a seven-day period
beginning on December 5, 2013. On December 6, 2013, storage actually delivered 2.8 Bef or
66% of the gas consumed by residential, commercial and industrial customers on this cold day.
Had underground storage not been available and reliable for this extended period of high
demand, widespread curtailments may have been necessary, and potentially significantly
impacted millions of Southern California customers.

The reliance/dependency on underground storage to supply the SoCalGas system with
such enormous volumes of gas over short period of times due to extreme weather conditions
occurring locally or out of state, or from the temporary reduction of interstate supplies for other
reasons, places significant strains on the wells, pipelines, and other aging storage facilities that
must support the heavy withdrawal demands. The expected instant availability of storage gas
requires continuous maintenance activities and ongoing investments to satisfy these immediate
and longer-term customer demands.

Storage is responsible for the operation, maintenance, integrity, and engineering

functions associated with the use of facilities within the perimeter of the fields. This
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responsibility also extends beyond the plant perimeter in some areas, where gas injection and
withdrawal pipelines and storage wells exist outside of the storage field property. Asan
example, Figure PEB-3 below is an aerial view of the Playa del Rey storage field that plots the

location of its wells inside and outside of the plant perimeter.’

Figure PEB-3
A Southern California Gas Company
Aerial View of Playa Del Rey Underground Storage Field

Q 'Weil (Active)

@ well (Abandoned)

=ae Fenced Perimeter

The Storage department presently consists of approximately 175 employees. Itis
organized with both operational and technical support groups that provide cost-effective delivery
of services essential to operating and maintaining the safety, integrity, security, and reliability of
its crucial gas delivery assets. While each storage field has its own unique operating issues and
characteristics, there are common support activities performed on a regular basis that make up
the bulk of historical expenses presented in this testimony.

In general, the activities performed in compliance with increasing regulatory
requirements that drive the historical and future O&M costs for storage can be summarized as

follows:

°  Some wells are plotted on the graphic as a single dot, due to their close proximity of each other.
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Management, Supervision, Training, and Engineering

These activities cover the administrative salaries and engineering costs associated with
the operation of the underground storage fields. This includes funding for studies in connection
with reservoir operations and wells necessary to maintain the integrity of the storage system.
Leadership, safety, technical training, operator qualification and quality assurance functions are
other critical components of this grouping.

Wells and Pipelines

These costs include salaries and expenses associated with routinely operating storage
reservoirs such as: turning wells on and off, well testing and pressure surveys, and wellhead® and
down-hole activities for contractors that perform subsurface leakage surveys on
injection/withdrawal facilities. Other expenses include the costs associated with patrolling field
lines, lubricating valves, cleaning lines, disposing of pipeline drips, injecting corrosion
inhibitors, pressure monitors, and maintaining alarms and gauges.

Equipment Operation and Maintenance

These costs include salaries and expenses for maintenance work performed on gas
compressors and other mechanical equipment. The work ranges from the basic repair of an oil
leak to a major time consuming overhaul of a compressor engine. Other maintenance functions
include: work on measurement and regulating eqﬁipm,ent, starting and monitoring engines,
lubricating machinery, environmental compliance, checking pressures, work on equipment used
for conditioning extracted gas, and wastewater disposal systems. Lastly, this area includes costs
for chemicals, consumables, fuel, and electrical power used to operate storage reservoirs and
compressors. ’

Structural Improvements, Rents, Rovalties

These costs include salaries and expenses for maintenance work performed on
compressor station structures at underground storage facilities along with property rental costs.
Royalty payments associated with gas wells and land acreage located at underground storage

properties is also included.

An illustrative diagram of a wellhead is provided as Appendix C, Wellhead Diagram and Down-hole
Schematic. i ——

The cost of natural gas used as fuel for the compressors and other equipment necessary to operate the storage
fields has been adjusted out and excluded from this testimony because these costs are included in the Triennial
Cost Allocation Proceeding (TCAP). In the same manner, all unaccounted for quantities of gas associated with
field operation activities are similarly excluded from this general rate case due to cost recovery in the TCAP.
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Records Management

These activities are associated with maintaining records related to storage assets and
operations. Typical types of work performed include: work orders, surveys and documentation
of wells, pipelines, topography, roads, rights-of-way, various infrastructure and easements
boundary verification, and creation and maintenance of maps related to underground
zones/rights. Audit related activities are also included.

5 Cost Forecast Methodology

A five-year trending methodology using 2009 to 2013 adjusted-recorded expenses for
labor and non-labor was used to forecast the TY2016 O&M for routine Storage operations, since
historical O&M costs have been increasing at a relatively consistent rate. Storage facilities
consist of large heavy duty equipment located above and below ground that continues to wear
and age, due to operating demands and the environment. The volume of maintenance work,
along with its complexity and the limited availability of replacement components, continues to
push costs consistently higher on an annual basis. Increasingly stringent governmental
regulations, operator qualification requirements, enhanced employee training, chemical
consumables, records management functions and enhanced audit activities also contribute to the
upward trend.

I

//
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Figure PEB-4 below illustrates the historical and future projected costs (excluding
NERBA and SIMP in 2016) for the routine labor and non-labor expenses based on a five-year

trending methodology.

Figure PEB-4
Southern California Gas Company
Non-Shared O&M Summary of Routine Costs
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The five-year trend establishes a TY2016 forecast of $34.101 million for routine O&M expenses.
3. Cost Drivers
Most increases in costs for storage over the five-year trend period are driven by the
intensity of traditional operating functions and routine work efforts across the board that are
required to safely operate and maintain the aging infrastructure of the fields, and costs associated
with a larger volumetric storage capacity and throughput.®
Aging wells, compressors, and gas and liquid piping systems are susceptible to

unpredictable failures or preemptive repair situations. The associated mitigation costs for such

¥ Overthe five-year period of 2009 through 2013, SoCalGas increased the capacity of its storage fields
by 5 Bcf, from approximately 131 Bef to 136 Bef. In CPUC Decision (D) 10-04-034, SoCalGas was
authorized to increase the capacity of Honor Rancho from 23 to 28 Bef. This expansion is expected
to result in a total storage capacity of 138 Bef by 2016, an inventory increase of 5.3% over 2009
volumes.
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occurrences can vary from year to year. Thus, single events among relat_ively few facilities can
have a significant impact on expense history. This “peak and valley” potential is another reason
that a long-term horizon, such as the five-year historical trending methodology utilized, is
appropriate for forecasting O&M costs.

In the future, pipeline integrity inspection requirements, the frequency and depth of
regulatory audits and resulting compliance activities, additional focus on employee training and
supervisory qualification, chemical consumables, increased permitting and reporting to
regulatory agencies, along with new and existing énvironmental regulations are expected to add
to operating expenses. Thus, O&M costs are expected to continue to increase, if not exceed, the
annual historical rate of approximately 3.1%.

Another cost driver that varies from year.to year is the amount of gas throughput

(injection volume plus withdrawal volume) for the storage fields. This cycled volume is

dependent on external factors such as the weather, the economy, and the gas markets. Over the
five-year period of 2009 through 2013, the annual volume of gas cycled through the storage
fields varied from a high of 228 Bcfto a low df 162 Bef. The storage throughput in 2013 was
197 Bef, 4% higher than the five year average of 189 Bef. Higher gas throughput causes more
wear on the compressors and equipment, and requires additional use of consumables such as
engine oil, glycol, chemicals, odorant, etc.

There are few “big ticket items” one can point to as a primary cause for the increasing
trend. Those few identifiable items that tend to stand out beyond the routine trend include the
increasing costs of environmental compliancé and hazardous waste disposal along with chemical
consumables such as lubricating oil or glycol.

C.  New Environmental Regulatory Balancing Account O&M Costs

The NERBA is a two-way balancing account established to record costs associated with
specified new and proposed environméntal regulations. Table PEB-6 bélow summarizes the

costs for Storage, Transmission and Gas Engineering that are balanced in the NERBA.
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Table PEB-6
Southern California Gas Company
NERBA Costs for Storage, Transmission and Gas Engineering

UNDERGROUND STORAGE Thousands of 2013 Dollars
2013 TY2016 Change
Categories of Management Adjusted Estimated
Recorded
New Environmental Regulatory $314 $404 $90
Balancing Account (NERBA)

1. Description of Costs and Underlying Activities
The NERBA costs in my testimony are limited to the Environmental Protection Agency
Subpart W reporting requirement costs for Gas Engineering, Gas Transmission, and
Underground Storage. This forecast is to comply with the Subpart W requirements for fugitive
emission monitoring, as supported by Environmental Services witness Jill Tracy (Exhibit SCG-
17), that address facilities downstream of major equipment, such as compressors, regulator
stations, and valves.
2. Cost Forecast Method
The forecast method for this cost category' is the base year plus anticipated incremental
costs. This method is appropriate because it identifies specific environmental regulatory changes
and their related costs impacting the company in 2013, and during the next forecast period that
cannot be represented using an average or trending forecast. Due to the uncertainty of the scope
and anticipated costs related to future reporting, incremental funding was added to the base year
recorded costs.
8 Cost Drivers
The cost drivers behind this forecast are the anticipated upper pressures from air quality
agencies requiring more emission reporting during the next forecast period.
D. Storage Integrity Management Program
'SoCalGas proposes to implement a new SIMP to proactively identify and mitigate
potential storage well safety and/or integrity issues before they result in unsafe conditions for the
public or employees. Table PEB-7 below summarizes the projected O&M costs for
implementation of the SIMP.
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Table PEB-7
Southern California Gas Company
Storage Integrity Management Program O&M Costs

UNDERGROUND STORAGE Thousands of 2013 Dollars
2013 TY2016 Change
Categories of Management Adjusted Estimated
Recorded
Storage Integrity Management $0 $5,676 $5,676
Program (SIMP)
1. Introduction

SoCalGas proposes to implement a new six-year SIMP to proactively identify and
mitigate potential storage well safety and/or integrity issues before they result in unsafe
conditions for the public or employees. A proactive, methodical, and structured approach, using
state-of-the-art inspection technologies and risk management disciplines to address well integrity
issues before they result in unsafe conditions, or become major situational or media incidents, is
a prudent operating practice. Without a robust program to inspect underground storage wells to
identify potential safety and/or integrity issues, problems may remain undetected within the high
pressure above-ground wellheads, pipe laterals (up to 3,600 psig) and below-ground facilities (up
to 4,400 psig) among the 229 storage field wells. This situation is evidenced by an increase in
recent years in the type of work related to safety conditions observed as part of routine
operations. This concern is further amplified by the age, length, and location of wells. Some
SoCalGas wells are more than 80 years old with an average age of 52 years. Well depths can
exceed 13,000 feet. In addition, some wells are located within close proximity to residential
dwellings or high consequence areas, as shown in Figure PEB-3.

The SIMP is intended to:

o Identify threats and perform risk assessment for all wells

¢ Develop an assessment plan for all wells

e Remediate conditions

e Develop preventative and mitigation measures

e Maintain associated records
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The primary threats to the SoCalGas well facilities that SIMP will address are internal
and external corrosion, and erosion.” Once an issue is identified, the initiation of critical repair
work identified will immediately minimize safety risks. Lesser-risk integrity work will be
prioritized to plan and efficiently execute mitigation orb preventative actions.

SoCalGas proposes to establish detailed baseline assessments on its underground assets
that are complete, verifiable, and traceable to a much greater degree than it has done in the past.10
This risk management approach will enhance the proactive assessment, management, planning,
repair, and replacement of below-ground facilities to eliminate situations that could potentially
expose the public or employees to uncontrolled well-related situations.

The SIMP would launch an accelerated and robust assessment of the inspected storage
well facilities (approximately 50% of the SoCalGas wells) over the rate case period. The initial
SIMP work, which will likely target wells older than fifty years of age, would enhance ongoing
safety, system integrity, support reliability of service, and provide additional confidence that
wells, down-hole equipment, and associated pipe laterals maintain their cofnpliance with
DOGGR regulations. While SoCalGas currently meets existing requirements under DOGGR
regulations, the possibility of a well related incident still exists, given the age of the wells and
their heavy utilization. A SIMP will further decrease risks always present in these types of
operations, provide a higher level of safety for its customers and employees, and further protect
the environment.

Presently, most major O&M and capital funded activities conducted on storage wells are
typically reactive-type work, in response to c0r_r_osi0n or other problems identified through
routine pressure surveillance and temperature surveys. For example in 2008 at Aliso Canyon, it
was discovered during routine weekly pressure surveillance that the surface annulus of well
Porter 50A had a pressure of over 400 psig."! In most cases, situations like this can be indicative

of production casing leaks from either internal or external corrosion where high pressure gas can’

The gas withdrawn from storage formations typically contains water, sand, and reactive gas
constituents such as carbon dioxide that can corrode or erode storage well components especially
during periods of high demand.

The goals and objectives of SIMP are similar to those of the TIMP for transmission pipelines. SIMP
would be focused on vertical casing pipe and components (wells) and associated above-ground
facilities.

The well was immediately taken out of service and work began to isolate and blow-down the surface
casing. Eventually a workover rig moved onto the well and an ultrasonic inspection revealed external
production casing corrosion from 450 ft. to 1050 ft.
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migrate to the surface in a matter of hours. External corrosion has also been observed in other
wells at the field.

Routine surveillance and temperature survey work identifies problems that have already
occurred, and well integrity may have already been severely compromised requiring immediate
attention to maintain safety, integrity and reliability. For example in 2013, again at Aliso
Canyon, two wells were found to have leaks in the production casing at depths adjacent to the
shallower oil production sands. In these situations, there was no evidence of the leaks at the
surface or surface casing.

Reactive-type work in response to identified safety-related conditions observed as part of
routine operations has increased in recent years. In fact, a negative well integrity trend seems to
have developed since 2008. The increasing number of safety and integrity conditions
summarized in Table PEB-8 below is attributed primarily to the frequency of use, exposure to
the environment, and length of time the wells have been in service.

Table PEB-8

Southern California Gas Company
Number of Major Well Integrity Workovers by Year

Year
Well Integrity Category
2008 | 2009 | 2010 | 2011 | 2012 | 2013
Casing Leak - - - 2 3 2
Tubing Leak 1 1 - 3 3 +
Wellhead Leak - - 1 2 - 2
Casing Shoe Leak - 1 - 1 - -
Sub-surface Safety Valve p - - - 2 1
Total 3 2 6 8 8 9

Ultrasonic surveys conducted in storage wells as part of well repair work from 2008 to
2013 identified internal/external casing corrosion, or mechanical damage in 15 wells. External
casing corrosion has been observed at relatively shallow depths in the production casing, and at
deeper intervals near the Aliso Canyon shallow oil production zone at which is being water-
flooded. Internal mechanical wear has been observed in production casings, likely as a result of

drilling operations that took place when the well was originally drilled. In addition, external
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tubing corrosion has been observed on tubing in the joint above the packer most likely as a result
of stagnant fluid.

In addition to the 36 well-related conditions presented in Table 8, and the corrosion or
mechanically damaged wells that were previously identified, SoCalGas has 52 storage wells in
service that are more than 70 years old. Half of the 229 storage wells are more than 57 years old
as of July 2014. Figure PEB-5 below displays the age distribution visually.

Figure PEB-5

Southern California Gas Company
Age Distribution of Storage Wells
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Given the increasing trend in well integrity repairs, the corrosion threats that have been
detected on some wells, the increasing age of the wells, and the success of the California Public
Utilities Commission (CPUC)-approved TIMP, which has been established to maintain the safety
of horizontal high pressure pipelines that are subject to less harsh conditions than storage wells,
the SIMP is certainly justified. Without the SIMP, SoCalGas will continue to operate in a

reactive mode (with the potential for even higher costs to ratepayers) to address sudden failures
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of old equipment. In addition, SoCalGas and customers could experience major failures and
service interruptions from potential hazards that currently remain undetected.

Some of the inspection techniques, coniponents, and practices planned for the SIMP are
currently conducted on a limited basis as part of on-going operations performed to address '
maintenance issues. The intensity of routine inspections is expected to continue at historical
levels. The more advanced SIMP inspections will be performed in addition to routine reactive
inspections, as there is currently no indication that the rate of reactive maintenance work will
decrease over the period of the next rate case. By establishing the additional and more robust
SIMP inspections, and creating baseline assessments of well conditions, the severity and extent
of reactive maintenance may be reduced in the future, and the time necessary to respond to
indications of breaches in reservoir integrity and safety should be greatly improved.

To take advantage of economy of scale, accelerate problem solVing and knowledge
continuity, and best utilize the limited resources of qualified personnel and specialized
equipment in the oil and gas industry required for this type of program, SoCalGas plans to
conduct this program over a six-year period. Economic rig availability and quality supervision is
highly dependent on overall demands of the industry. A continuous program implemented over
a reasonable period of time will help secure efficient and effective specialty resources. After the
six-year baseline assessment period of the SIMP, it is expected that well assessments performed
on a regular frequency would become part of routine operations.

SoCalGas proposes that these O&M costs receive two-way balancing treatment due to the
highly unpredictable nature of inspection costs. Factors contributing to the uncertainty include
the unknown number of at-risk wells and their integrity status, the highly variable nature of well
inspection strategies, the uncertainty surrounding the volume and degree of repair work to be
performed, the variable cost of consulting experts when required, specialty equipment and
skillful operators to be procured, and erratic field conditions typically encountered once
inspection work is initiated. Since there are many uncertainties with regards to the number and
integrity condition of the wells, and down hole inspection activities can become enormously
costly and unpredictable when problems occur which is increasingly frequent, and follow-up
mitigation actions whether they be O&M or capital is so variable due to the unique situation of
each well, a two-way interest bearing balancing account treatment is requested for this work as

sponsored by Regulatory Accounts witness Reginald Austria (Exhibit SCG-35).
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2. General Description of Work

The safety and integrity-related work will be conducted in parallel at all four Storage
Fields (Aliso Canyon, Honor Rancho, Playa del Rey, and La Goleta). A project manager, with
other support personnel, will be used to conduct detailed internal well inspections and to develop
the threat identification, risk assessment, well assessment plan, plan to remediate the conditions
found, preventive and mitigative measures, and record keeping requirements for the SIMP. The
assessment portion of the process will include contract workover rigs that will be used to
evaluate downhole casing and tubing. Surface equipment such as valves, wellheads, and well
laterals will be evaluated using different methods.

A threat assessment and risk assessment matrix will be developed and populdted, and a
priority inspection guide established, from existing well data that includes but is not limited to:
age of the well, proximity to sensitive areas or populations, workover history, inspection data,
historical withdrawal rates (energy release potential), known reservoir and geologic conditions,
and surrounding geological characteristics (fault lines, landslide potential, etc.). In summary, it
is expected that the oldest wells in closest proximity to the pﬁblic, located in environmenfally or
safety-sensitive areas that have not had recent downhole inspections or work would likely be
prioritized for inspection. Other wells may be added to this list, where deemed appropriate,
based on subject matter expertise.

The first order of work would include the detailed inspection of all surface valves and
above ground lines on the wellheads and laterals (both kill and injection/withdrawal lines), since
surface failures, should they occur, could potentially have the most immediate impact on
operating personnel and the pubiic.

“The majority of O&M costs to perform the noise and temperature surveys, pressure-tests,
visual camera tesfs, and casing/tubing inspections to assess well integrity risks associated with
internal/external corrosion and erosion are associated with workover rig usage and well control
activities. A typical week-long inspection process is summarized at a high Ievellwith the
following ten steps:

1. Move in the workover rig and fill the well with brine.

2. Install well Blow-out Prevention Equipment.

3. Remove the tubing and down-hole completion equipment.
4

- Scrape and prepare the casing, set the bridge plug and sand.
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5. Run casing inspection equipment (Ultrasonic, magnetic flux, calipers,
cameras etc.).

6. Run the test packer and pressure test production casing.

7. Remove the sand and retrievable bridge plug.

8. Re-install the production tubing and completion equipment, then
pressure test.

9. Rig down the Blow-out Prevention Equipment, reinstall the production
tree, and move the workover rig off the well.

10. Replace laterals, instrumentation, unload the workover brine from the
wellbore and return the well to service.

This type of inspection operation typically requires six to eight days to complete,
assuming no difficulties are encountered. If difficulties are encountered, which are not unusual
with w¢11 work, the duration of the inspection and associated costs could easily double.

Follow-up preventative mitigation and remediation work will most likely be capitalized.
The remediation plan will depend on the evaluation of the inspection data, and further pressure
testing of the casing may be conducted. If no damage is observed or questionable conditions
identified, the tubing will be re-run, the wellheads and laterals reinstalled, and the well will be
returned to normal operations. If any significant deficiencies or unacceptable operating
situations are found during the evaluation, the well will not be returned to service. Rather, it will
be idled for an indefinite period of time while a detailed work prognosis is prepared and further
work scheduled. Preventative and mitigative measures could include actions such as running
inner liners, new tubing, cement squeezing of holes, or possible abandonment of the well. A
complete abandonment would likely require the drilling of a replacement well in order to
maintain storage field deliverability requirements. The details of the SIMP capital plan are
included in section ITI-C.C13 of this testimony.

The record keeping requirements will include a written Storage Integrity Management
Plan, traceable, verifiable and compléte documentation of the results of the assessments that are
completed, and the results of the remediation completed.

The company labor required for the inspection process is one individual at each of the
four fields to oversee the workover/inspection contractors, plus 1.5 FTEs to manage the

inspection program, interpret the complex data, and develop follow-up mitigation plans.
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3. Cost Forecast Methodology

The forecast method used for SIMP O&M activities is zero-based. This approach is most
appropriate because this is a new program and the assumed units of work, estimated cost per
unit, and support labor needs are identifiable. Unit costs for the ten step inspection process
previously described and the lateral inspections are based on historical prices of similar type
work. Labor FTEs to support the program based on experience and practicality consist of one
Contract Administrator for each of the fields (4), a Well Inspection Project Manager (1), and 0.5
clerical support. These costs are presented in Table PEB-9 below.

Table PEB-9
- Southern California Gas Company
SIMP O&M Cost Detail
, o Annual Cost Per Estimated
Description Number | Inspection Total
(Thousands of $2003)
Well Inspections and Mitigation 40 $390 $15,600
Lateral Piping Inspections 40 $5 $200
Company Labor FTEs 5.5 N/A $812
Well Inspection Costs Reassigned to Capital N/A N/A ($10,936)
Total O&M - - $5,676
4. Cost Drivers

The most significant cost drivers for this uniquely specialized work performed on high
pressure wells is the availability of workover rigs, the skilled field and technical workforce
required to produce and analyze data, and the specialized equipment to be employed.

III. CAPITAL COSTS

A. Introduction -

The costs described in this section cover the capital expenditures estimated for Storage
operations. The intent behind the capital expendituré plan is to provide safe, reliable delivery of
natural gas to customers at the lowest reasonable cost. These investments also enhance the
integrity, efficiency, and responsiveness of operations while maintaining compliance with

applicable regulatory and environmental regulations. Table PEB-10 below summarizes the total

capital forecasts for Gas Storage for 2014,-2015, and 2016.
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1 Table PEB-10
2 Southern California Gas Company
3 Capital Expenditures Summary of Costs
4 (Thousands of $2013)
2013 2014 2015 2016
Category Description Recorded | Estimated | Estimated | Estimated
Storage Compressors $8,991 $7,790 $7,790 $7,790
Storage Wells $10,976 $31,890 $34,360 $36,977
Storage Integrity Management Program $0 $2,008 $2,510 $24,272
Storage Pipelines $4,005 $6,546 $10,083 $4,931
Storage Purification Systems $9,284 $8.796 $7,605 $7.605
Storage Auxiliary Systems $11,058 $14,398 $11,922 $8,948
Total Capital:| $44,313 $71,429 $74,270 $90,523
5 Figure PEB-6 below presents the Total Capital summary of Table PEB-10 in a graphical
6 | format.
7 Figure PEB-6
8 Southern California Gas Company
) Historical and Forecasted Total Capital by Year
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100
90
80
70
é 60 | =T SIMP
E 50 ¢} FEAa New Wells
E 40 -"IBaseline
W
30 s Actual
20 ——Baseline
10
0
2009 2010 2011 2012 2013 . 2_01_4. 2015 2016
Year
10
PEB-25
Doc #292223




—_—

O o0 39 & o A W

[ e T S e e T TR =S
0 ~J] N W A W N = O

19
20
21

22
23
24
25

The 2016 capital request of $90.523 million was derived using the following methodology:

e Summation of five-year averages to create a baseline estimate for routine functions.

e Plus, incremental costs to drill new wells at a level that began in 2014 to address

natural deliverability declines.

e Plus SIMP.

As noted previously, SoCalGas seeks.two-way balancing treatment of the SIMP capital
cost estimates. Additional detail on the categories and costs that comprise the total capital
forecast is presented in the sections below.

B. Storage Compressors

This Budget Category includes costs associated with natural gas compressors. These
storage compressor units increase the pressure of natural gas so it can be injected into the
underground reservoirs. Examples of equipment within this area include turbines, engines, high-
pressure gas compressors, compressed air system equipment, fire suppression systems, gas
scrubbers, and related control instruments. This budget category includes the necessary capital
for maintenance, replacements, and upgrades of the various storage field compressors to uphéld
safety, maintain or improve reliability, extend equipment life, achieve environmental
compliance, and to meet the required injection capacities. Table PEB-11 below summarizes the
cost forecast for storage compressors.

Table PEB-11

Southern California Gas Company
Capital Expenditures for Storage Compressors

Thousands of 2013 Dollars
STORAGE COMPRESSORS Estimated Estimated Estimated
2014 2015 2016
B1- Goleta Units #2 and #3 Overhauls $253 $2.272 $0
B2- Blanket Projects $7,538 $5,518 $7.790
Total $7,791 $7,790 $7,790

Due to the annual variability of this category, a five year average was used to develop the
2016 estimate, as presented in Figure PEB-7 below. Projects expected to cost over $1 million
are supported by individual capital workpapers that accompany this testimony, Exhibit SCG-
CWP.
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Figure PEB-7
Southern California Gas Company
Historical and Forecasted Storage Compressor Capital
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8 B1-Goleta Units #2 and #3 Overhauls
a. Description
When compressors reach the end of their service lives, they must be overhauled in order
to avoid replacing them in-kind. Overhauls are necessary for safety, to restore and/or maintain
their efficiency, deliver capacity, maintain compliance with environmental regulations and
provide reliable service. While parts and compressor service contractors are still available, an
overhaul is typically the most cost-effective solution. Goleta Units #2 and #3 have reached their
maximum in-service time and require ox}erhauls in order to maintain safety, efficiency,
reliability, and environmental compliance. The overhaul of units #2 and #3 at Goleta is expected
to cost $253K, $2.272 million, and $0 in 2014, 2015, and 2016, respectively. Specific details
regarding the overhauls may be found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
Costs are based on the knowledge of experienced personnel who have handled similar
overhauls in the recent past. Such experience is based on recent costs of component parts and o

quotes by qualified contractors.
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c. Cost Drivers
The cost drivers for these capital projects relate to the very specific skill sets, tooling,
parts, and specialized knowledge for gas engines, equipment, and the high pressure natural gas
compressors they power.
& B2-Blanket Projects
a. Description
Compressor Station equipment must have continuing capital maintenance as items
continue to age and to wear out. SoCalGas plans to replace and upgrade aging and obsolete
compressor equipment via smaller projects with individual costs estimates that do not justify the
preparation of individual workpapers. These projects are addressed as “Blanket” projects and
cost estimates vary from tens of thousands to several hundred thousands of dollars. Projected
work includes, but is not limited to overhauls, rebuilds, major equipment replacements and
upgrades to critical assets such as power turbines, gear boxes, compressors, and engines.
Deferral of these smaller compressor maintenance projects could jeopardize safety or cause
equipment to shut down, which can threaten supply continuity. Forecast capital costs for Blanket
projects in $ millions for 2014, 2015, and 2016 are $7.538, $5.518, and $7.790, respectively.
b. Forecast Method
This estimate is based on the local knowledge and judgment of the managers at the
storage fields, and the historical conditions at each field that routinely need correcting through
blanket capital projects.
c. Cost Drivers
The underlying cost drivers for Blanket projects relate to equipment type and complexity,
operating location, availability of qualified contractors, and workload. There are a limited
number of qualified contractors available for compressor work in Southern California, and they
perform work for customers other than SoCalGas. Thus, prices for these specialized services
vary based on contractor workload and associated equipment lead times. Parts and equipment
costs are driven by the limited number of competing suppliers and the very specialized nature of
the hardware.
C. Storage Wells
This Budget Category includes costs associated with replacing failed components on

existing wells, and the design, drilling and completion of replacement wells for the injection and
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withdrawal of natural gas and reservoir observation purposes. This includes well workover
contractors (major well work), drilling contractors, and component materials such as tubing,
casing, valves, pumps, and other down-hole equipment. Table PEB-12 below summarizes the
capital cost forecast for this Budget Category.

Table PEB-12

Southern California Gas Company
Capital Expenditures for Storage Wells

Thousands of 2013 Dollars
STORAGE WELLS Estimated Estimated Estimated
2014 2015 2016

C1- Wellhead Valve Replacements $1,194 $1,194 $1,194
C2- Well Tubing Replacements $4,041 $4,041 $4,041
C3- Wellhead Leak Repairs $1,807 $1,807 $1,807
C4- Well Inner-string Installations $1,707 $1,707 $1,707
C5- Submersible Pump Installations $552 $552 $552
C6- Well Stimulations $176 $176 $176
C7- Well Gravel Packs $3,715 $3,715 $3,715
C8- Well Re-drills $2,209 $2,008 $0
C9- Replacement Wells $10,241 $10,442 $18,273
C10- Plug and Abandon Wells $3,876 $6,195 $4,688
C11- Blanket Projects $974 $1,125 $824
C12- Cushion Gas Purchase $1,398 $1,398 $0
C13- SIMP $2,008 $2.510 $24.272

' Total $33,898 $36,870 $61,249
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Figure PEB-8 below illustrates th
Table PEB-12 in a graphical format.

e combined Wells and SIMP capital forecasts from

Figure PEB-8

Southern California Gas Company
Historical and Forecasted Wells Capital
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The Storage Wells category in this testimony is further described using the following

sub-sections:

e (Cl1-Wellhead Valve Replacements

e (2-Well Tubing Replacements

e (C3-Wellhead Leak Repairs

e (4-Well Inner-string Installat

ions

e (C5-Submersible Pump Replacements

e (C6-Well stimulations

o (C7-Well Gravel Packs
e (8-Well Re-drills

e (C9-Well Replacements

Doc #292223
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e (C10-Well Plug and Abandonments

e (C11-Storage Blanket Projects

e (CI12-Cushion Gas Purchase

e (C13-Storage Integrity Management Program (SIMP)

1. C1-Wellhead Valve Replacements
a. Description
SoCalGas plans to replace and upgrade gas-passing, aging, and obsolete wellhead valves
located throughout the four storage fields. This work is necessary due to obsolete and gas-
passing wellhead valves, Some of which have been in service more than fifty years. Gas-passing
wellhead valves can create a safety, operating or environmental hazard if not replaced in a timely
manner. Costs in $ millions for 2014, 2015, and 2016 are forecast to be $1.194, $1.194, and
$1.194, respectively. The specific details regarding wellhead valve replacements identified as
part of routine operations are found in my capital workpapers, Exhibit PEB-06-CWP. An
illustrative diagram of a wellhead is provided as Appendix C, Wellhead Diagram and Downhole
Schematic.
b. Forecast Method
Historically, there have been twelve to fifteen wellhead valve replacement projects per
year at an approximate cost of $85k each. Fourteen projects are planned in 2016. Costs include
the material and services required to secure the well, replace the wellhead valves, and return the
well to service.
Co Cost Drivers
The cost drivers for wellhead valves are the purchase price of the valves and the
installation contracting services. Wellheads must be isolated from reservoir pressure and
depressurized in order to replace the principal valve. This is a complex operation that requires
controlling well pressures that can reach 3,600 psig.
2. C2-Well Tubing Replacements
a. Description
Continuous tubing replacements are required among the existing 229 aging wells
throughout the storage fields. Tubing replacements are necessary to maintain aging well
equipment when they have reached the end of their useful life. Leaking tubing strings can
become a safety or environmental hazards if not replaced in a timely manner. Costs in $ millions
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for such work are estimated to be $4.041, $4.041, and $4.041, for 2014, 2015, and 2016
respectively. The estimated costs of the replacement projects include the tubing commodity
purchase, all of the activities involved to secure the wells, the equipment and well services
required for tubing removal, and the reinstallation operations. Specific details regarding tubing
replacements identified as part of routine operations are found in my capital workpapers, Exhibit
PEB-06-CWP.
b. Forecast Method
There are seven workover rig tubing replacement projects estimated per year at an
approximate cost of $575k each. Costs include the material and services required to secure the
well, replace the tubing, valve work, and returning the well to service.
c. Cost Drivers
Cost of these replacements is driven by the very specific nature and characteristics of
high pressure injection wells. This is a complex operation that requires controlling well
pressures which can reach 3,600 psig.
3. C3-Wellhead Leak Repairs
a. Description
Wellhead leak repairs are required among the existing 229 wells throughout the storage
fields. Wellhead leaks pose safety and environmental risks and must be removed from service
while leak repairs are in progress. The costs for these wellhead leak repairs in $ millions are
forecast to be $1.807, $1.807, and $1.807, for 2014, 2015, and 2016, respectively. Specific
details regarding cost estimates for wellhead leak repairs identified as part of routine operations
may be found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
Four wellhead leak repairs requiring workover rig support are planned at an approximate
cost of $450k each. Individual project costs typically vary due to the specific equipment
required and configuration of the well being repaired.
c. Cost Drivers
The cost driver for this activity relates to the highly specialized nature of work performed
on leaking high pressure wells and the skilled workforce and equipment employed. These
repairs can be complex operations that require controlling underground well pressures, which

can reach 3,600 psig.
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4. C4-Well Inner-String Installations
a. Description
When the production casing in a well reaches the end of its useful life, an inner-string
may be installed to extend the life of the well, depending on its mechanical condition. This
methodology requires the installation of smaller-sized casing due to a loss of production casing
integrity observed within the storage wells. Inner-string installations are used as a temporary or
interim mitigation strategy in response to aging or damaged storage wells. The well must be
removed from service and secured pending the installation process. The well will be unavailable
for withdrawal or injection until the work is completed. The costs for inner-string installations in
$ millions are projected to be $1.707, $1.707, and $1.707, for 2014, 2015, and 2016,
respectively. Specific details regarding inner-string installations identified as part of routine
operations are found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
SoCalGas plans to complete two inner-string installations per year, at an approximate
cost of $850k each.
c. Cost Drivers
The underlying cost drivers for this activity relate to the highly specialized nature of work
performed on high pressure wells and the skilled workforce and equipment employed. These can
be complex operations.
3. C5-Submersible Pump Replacements
a. Description
SoCalGas plans to replace existing electric submersible pumps in various storage wells.
These pumped wells, required to control liquids and storage reservoir management, typically
require replacement on a one to four year cycle. If pumps are not installed in a timely manner,
there is the likely risk of reduced reservoir storage capacity. The forecast for 2014, 2015, and
2016 are $552K, $552K, and $552K, respectively. Specific details regarding these capital
projects are found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
SoCalGas typically replaces two electric submersible pumps per year, at an approximate

cost of $275k each.
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e; Cost Drivers
The cost drivers for these projects relate to equipment type and complexity, location, and
availability of qualified contractors. Individual project costs can also vary due to the depth of the
electric submersible pump being replaced. There are a limited number of qualified contractors
who specialize in downhole pumps and controls. Thus, the prices for this very specialized work
varies according to contractor workload and associated lead times. Parts and equipment costs are
driven by the limited number of competing suppliers and the very specialized nature of these
pumps.
6. C6-Well Stimulations/Re-Perforations
a. Description
SoCalGas plans to perform required “stimulation” or “re-perforation” of existing storage
wells to improve poor deliverability rates. Storage wells that experience minor productivity
damage can be restored via this method. These capital expenditures therefore support the
company’s goals of maintaining the integrity, efficiency, reliability and continuity of supply.
The forecast for well stimulations and re-perforations work in 2014, 2015, and 2016 is $176K,
$176K, and $176K, respectively. Specific details regarding these capital projects are found in
my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
The forecast is based on local knowledge of expected upgrades and capital project
estimates prepared on experience.
c. Cost Drivers
The underlying cost dri{/ers for these projects relate to the complexity of the operations
and availability of qualified contractors. Parts and equipment costs are driven by the limited
number of competing suppliers and the very specialized nature of the hardware they produce.
T C7-Well Gravel Packs
a. Description
Gas flows will be restricted if a well has a failed gravel pack. Typically, a well will
remain out of service until the well is repaired and re-gravel packed. SoCalGas plans to replace
failed gravel.packs from existing wells at historical rates. The costs in $ millions for well gravel
pack replacements are forecasted to be $3.715, $3.715, and $3.715, for 2014, 2015, and 2016,

respectively. Costs include the materials and services required to remove existing equipment,

PEB-34
Doc #292223



O &0 3 N w»n kR LN =

TTTRN ST RIS TPV G W Nl S S R VIS Y - = R i Gy L7y I A ” Sy o - s & S
O T - "I - S S NG JC S N S SV S o L - N R O N S i =

sidetrack the well, install a new gravel pack, complete the well, and return the well to service.
Specific details regarding gravel pack replacements are found in my capital workpapers, Exhibit
PEB-06-CWP.
b. Forecast Method
Typically there are two gravel pack replacements performed per year at an approximate
cost of $1.85 million each. Individual project costs may vary from well to well and field to field,
depending on the actual depth and mechanical condition of the subject well.
c. Cost Drivers
The underlying cost drivers for this activity relate to the highly specialized nature of work
performed on high pressure wells and the skilled workforce and equipment employed.
8. C8-Well Re-Drills
a. Description
It is not uncommon for a well to experience declining or poor deliverability with age. If a
storage well has poor deliverability and the well is not re-drilled, the well will likely become a
high operating cost, low productivity asset, with negative impacts to service reliability.
SoCalGas expects to relocate bottom-hole locations for some wells due to poor or low
deliverability. The costs in $ millions for well re-drills are projected to be $2.209, $2.008, and
$0, for 2014, 2015, and 2016, respectively. Specific details regarding re-drill projects are found
in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
Re-drill costs are based upon historical projects of similar complexity. However, no
storage well re-drills are planned for 2016.
c. Cost Drivers
The cost drivers for this activity relate to the highly specialized nature of work performed
on high pressure wells and the skilled workforce and equipment employed.
9. C9-Well Replacements
a. Description
SoCalGas plans to replace mechanically constrained wells with curtailed deliverability,
along with high operating cost aging injection/withdrawal wells and their associated production,
with new wells that provide higher deliverability rates. These new wells are necessary

replacements due to lost deliverability from failed gravel packs or poor deliverability rates from
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other causes. It also includes the replacement of lost withdrawal capacity from the required
abandonments of aging storage wells. The costs for replacement storage wells in $ millions are
forecast to be $10.241, $10.442, and $18.273 for 2014, 2015, and 2016, respectively.

At the end of the 2013/2014 winter wifhdrawal season, during a period of high demand
and low field inventory not seen in recent years, Aliso Canyon was not able to meet the
deliverability levels expected from existing wells. Declining performance of older wellbores,
along with the necessary plugging of problem wells, resulted in the field falling short of delivery
expectations by more than 350 MMCFD. Having operated at higher inventories in recent years,
this 20% downgrading of well performance was not readily apparent until early 2014.

With modern well design and completion techniques, opportunities exist to reduce the
number of storage wells by drilling new replacement wells in a manner that may allow for better
than a one-for-one replacement. Depending on the storage field and its geology, a newly drilled
and completed replacement well is likely to provide the replacement deliverability of two or
more existing older wells. This scenario would be repeated as each new replacement storage
well is drilled, thus potentially reducing the overall storage well count and operating expenses.

These projects will locate and prepare drill sites, drill and completé new replacement
storage injection/withdrawal wells to be strategically located throughout the Storage Fields.
Included are all services and materials to complete each well. The anticipated numbers and
locations of the replacement wells are as follows:

e 2014 - Two Aliso Canyon Storage Wells. This work is required to replace naturally
declining deliverability from existing wells, and wells that were abandoned due to
integrity concerns;

e 2015 - Two Goleta Storage Wells. This work is necessary to improve lost
deliverability as well as decrease the footprint of the facility by bringing remotely
located wells in a high consequence area closer to the main station and removing
injection/withdrawal lines from environmentally-sensitive areas; and

e 2016 - Three Aliso Canyon Storage Wells. This work is needed to continue the
replacement of lost deliverability due to the natural productivity declines from aging
wells described above. '

Specific details regarding storage well replacements are found in my capital workpapers,

Exhibit PEB-06-CWP.
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b. Forecast Method

Planned replacement wells located among the storage fields will vary in cost, but average
approximately $5-6 million each. Costs are based on historical well drilling costs combined with
recent vendor cost estimates.

c. Cost Drivers

The underlying cost drivers for these capital projects relate to the highly specialized
nature of work performed on high pressure wells and the necessarily skilled workforce and
equipment employed. These older storage wells typically require high cost casing repairs
($700K or more) per occurrence and/or repeated re-gravel packing of the wells due to highly
erosive sand production. Costs of replacing the gravel packs of these aging wells are typically in
the range of $2 million each.. Phasing in these new higher-deliverability replacement wells and |
eliminating the high cost aging wells over time, may reduce the Company’s long term opérating
costs by reducing the need for frequent, high cost, casing repairs and gravel pack capital projects.

10. C10-Well Plug and Abandonments
a. Description

SoCalGas plans to abandon aging, mechanically unsound wells that are beyond their
useful lives. Required abandonments are becoming more frequent as various storage wells reach
or exceed their useful lives. These subject wells become high risk, high operating cost assets due
to poor or declining mechanical integrity, or complete lack of productivity due to age. A number
of the abandonments are required for the removal of wells and their operations from
environmentally sensitive areas or higher public risk areas and relocating the new replacement
storage wells within storage field boundaries.

Currently there are 26 existing mechanically-unsound, unproductive, or aging storage
wells located in environmentally-sensitive areas. SoCalGas will focus on the abandonment of
aging storage wells located in environmentally-sensitive or high consequence areas. Projected
costs include the material and services required to plug and abandon the wells in a manner that
meets or exceeds California DOGGR requirements. The cost in $ millions for well plug and
abandonments are forecasted to be $3.876, $6.195, and $4.688, for 2014, 2015, and 2016,
respectively. Specific details regarding well abandonment projects are found in the capital

workpapers, Exhibit PEB-06-CWP.
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b. Forecast Method
Eight wells per year are planned for abandonment among the existing storage fields, at an
approximate cost of $600K each. The individual well abandonment costs will vary depending on
the condition of the well at the time of the abandonment, surface location of the well, in addition
to the depth of the well to be abandoned.
c. Cost Drivers
The underlying cost drivers for these capital projects relate to the highly specialized
nature of work performed on high pressure gas wells and the necessarily skilled workforce and
equipmeht employed.
11..  Cl11-Storage Blanket Projects
a. Description
SoCalGas plans to build and place in service multiple smaller projects with individual
costs that do not warrant the preparation of individual workpapers. These forecasted capital
expenditures support the goals of maintaining the safety of the public and employees, as well as
operating efﬁciénéy, reliability and continuity of supply. The costs of individual projects in this
category will vary from as low as ten thousand to as high as several hundreds of thousands of
dollars. They include shallow ZOﬁe work in the Aliso Canyon field, projects related to geology
and storage engineering, and smaller technology upgrades. The forecast in $ million for 2014,
2015, and 2016 is $0.974, $1.125, and $0.824, respectively. Specific details regarding these
projects are found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
The forecasts of these smaller projects are based on local knowledge of required upgrades
and capital maintenance pfojects prepared by experienced professionals who have worked in the
Storage fields for years. This method is appropriate because these professiohals are responsible
for preparing a list of upgrades and projects, which is updated and prioritized regularly, based on
equipment age, wear and tear, failure history, and technical obsolescence.
A c. Cost Drivers
The underlying cost drivers for these kinds of projects relate to equipment type and
complexity, operating location, availability of qualified contractors, and workload. There are a
limited number of qualified contractors available for Storage field work. Thus, the prices for this

very specialized work varies according to the contractor’s workload and associated lead times.
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Parts and equipment costs are driven by the limited number of competing suppliers and the very
specialized nature of the hardware.
12. C12-Cushion Gas Purchases (Honor Rancho Expansion)
a. Description
SoCalGas plans to purchase cushion gas to support the final phase of the Honor Rancho
expansion project. Cushion gas is the volume of gas intended to serve as the permanent
inventory within a storage reservoir that is required to maintain adequate pressure for
deliverability rates throughout the withdrawal season. The need for storage capacity expansion
and its relationship to Gas System supply reliability was established by the CPUC in decision
(D) 10-04-034. That discussion is incorporated herein by reference. The cost for cushion gas
purchases in $ million is forecast to be $1.398, $1.398, and $0, for 2014, 2015, and 2016,
respectively. Specific details regarding this estimate of cushion gas costs may be found in my
capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method I
Costs are estimated for the purchase of 300 MMCEF, at a price of $4.55 per decatherm.
c. Cost Drivers
The unit cost of the gas is driven by conditions in the natural gas market.
13.  Cl13-Storage Integrity Management Program
a. Description
Reactive-type well repair work performed by Storage related to safety situations observed
as part of routine operations has increased in recent years. In fact, a negative well integrity trend
seems to have developed since 2008. The increasing number of well integrity conditions
summarized in Table PEB-8 above are attributed primarily to the frequency of use, operating-
environment, age, and length of time the wells have been in service. In contrast to the reactive
capital work discussed above, the SIMP is intended to proactively identify, diagnose, and
mitigate potential safety and/or integrity problems associated with gas storage wells. It is
important to distinguish that SIMP is incremental work above and beyond the levels traditionally

performed. As such, it consists of accelerated mitigation work performed over a condensed

period of time in response to the thorough well integrity inspections described above in section II

D-2 of my testimony. Early identification and mitigation of well integrity issues will improve
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safety and increase reliable gas deliveries. The capital costs in $ million for the SIMP are
forecasted to be $2.008, $2.510, and $24.272 for 2014, 2015, and 2016, respectively.

Safety and/or integrity conditions that are presently unknown may exist within the high
pressure (up to 3,600 psig) above ground pipe laterals and below ground facilities that comprise
of 229 aging gas storage field wells that can exceed 13,000 feet in depth. Some SoCalGas wells
are more than 80 years old while the average age of all Storage wells is 52 years. A proactive,
methodical, and structured approach, .using advanced inspection technologies, such as ultra-sonic
and neutron type casing logs, along with risk management disciplines to address well integrity
issues before they result in unsafe conditions for employees or the public, or become major
incidehts, is éprudent operating practice. In addition, some SoCalGas wells are located within
close proximity to residential dwellings, as depicted in Figure PEB-2.

The primary threats to the SoCalGas well facilities that SIMP will address are internal
and external corrosion, and erosion.'? Immediate repairs may be necessary to minimize safety
risks. Lesser risk integrity work will be prioritized to plan a;nd efficiently execute mitigation
actions.

SoCalGas proposes that these capital costs receive two-way balancing account treatment
due to the highly unpredictable nature of estimating well mitigation costs. Factors contributing
to the uncertainty include the unknown number of at-risk wells and their integrity status, the
highly variable nature of well mitigation strategies, the uncertainty surrounding the volume and
degree of repair work to be performed, the variable cost of consulting experts, when required,
specialty equipment and skillful operators to be procured, and erratic field conditions typically
encountered once repair work is initiated. All well work to be performed will be dependent on
the site-specific conditions found at the time work is initiated. While average costs were utilized
to prepare initial forecasts for SIMP, actual conditions and the scale of work to be performed can
only be determined after the well is actually entered with inspection devices and/or repair tools.
Given the fact that many of the wells have not been worked on in recent years, and the mature
age of some wells, major problems and fixes of unknown costs are anticipated.

Past work on well Frew 3 at Aliso Canyon in 2013 is a good example of the wide

variability in mitigation costs. Frew 3 was originally targeted for a tubing leak repair scheme,

"> The gas withdrawn from storage formations typically contains water, sand, and reactive gas

constituents such as carbon dioxide that can corrode or erode storage well components especially
during periods of high demand.
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estimated to cost approximately $600,000. Once the well was entered and repairs began, the
wellbore was found to be compromised due to shifting geological formations requiring extensive
work. The net result was a decision to abandon the well at a cost of $1.39 million, more than
double the original repair estimate.

In addition, costs for the well rigs required for SIMP are dependent on activity
throughout the oil and gas industry. The ability to secure equipment and associated prices are
dependent on energy demand and rig availability worldwide. Financial outlays to secure rigs and

oil/gas field services can vary greatly over time due to domestic and foreign developments

| related to energy.

b. Forecast Method

The forecast method used for the SIMP capital work is zero-based. This approach is
most appropriate because it is an incremental program. The costs per units of work are based on
historical averages, and internal labor support was established based on practical considerations
and experience. Actual well repair methods will be based upon assessment findings, however,
and optimized among the options described in the Capital Costs Section III C-Wells of my
testimony. Unit costs based on historical prices of similar type work for the mitigation work
would most likely consist of:

e Wellhead Valve Replacements ($85k)

e Well Tubing Replacements ($575k)

e Wellhead Leak Repairs ($450k)

o Well Inner-string Replacements ($850k)

Mitigation work could also consist of well abandonments, well redrills or well
replacements typically cost approximately $0.6 million, $2.0 million, and $6 million,
respectively.

The decision whether to re-drill an existing well or drill a replacement well as a risk
mitigation strategy depends upon localized conditions encountered during the downhole
inspections. If data indicate poor conditions of casing in the upper part of the wellbore, a re-drill
solution is generally not an option. Other site-specific conditions that could justify a
replacement well over a re-drill are wells with a small casing, existing condition of the
well/casing cement bond, proximity of integrity issues relative to the surface, and the geographic

location of the well within the reservoir. Re-drill versus replacement decisions will be made by
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experienced storage reservoir engineering personnel using knowledge, professional judgment

and site specific information.

Labor totaling 6.5 FTEs to support the capital program consists of two Contract

Administrators for Aliso Canyon, and one each for the remaining three fields, one Well

Mitigation Project Manager, and 0.5 FTE clerical support. Company labor estimates are

presented in Table PEB-13 below.

Table PEB-13

Southern California Gas Company

SIMP Capital Cost Detail
Description - Annual Unit Estimated
Number Cost Total
(Thousands of $2013)
Wells Requiring Capital Mitigation Work 28 $429 $12,014
Lateral Piping Replacements 5 $75 $375
Company Labor FTEs 6.5 N/A $945
Well Inspection Costs Reassigned to Capital 28 N/A $10,936
Total Capital - - $24,272
c. Cost Drivers

The most significant cost driver for this uniquely specialized work performed on high

pressure wells is the availability of workover rigs, material costs, the skilled field and technical

workforce réquired to produce and analyze data, and the equipment to be employed. Other cost

drivers include the unique solutions required to address the conditions discovered during

exploratory examinations of the wells, equipment, well design, and permitting requirements.

D. Storage Pipelines

This Budget Category includes costs associated with upgrading or replacing failed field

piping and related components. The cost forecast for this work is summarized in Table PEB-14

below.
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Table PEB-14

Southern California Gas Company

Capital Expenditures for Storage Pipelines

Thousands of 2013 Dollars

STORAGE PIPELINES Estimated | Estimated | Estimated
2014 2015 2016
D1- Valve Replacements $889 $889 $688
D2- Aliso Pipe Bridge Replacement $505 $3,526 $0
D3- Aliso Injection System Debottlenecking $0 $505 $505
D4- Aliso Canyon Piping Improvements $1,313 $152 $505
D5- Playa del Rey Withdrawal Debottlenecking $505 $2,526 $0
D6- Pipeline Blanket Projects $3,334 $2,485 $3,233
Total $6,546 $10,083 $4,931

Figure PEB-9 below depicts the Storage Pipeline costs from Table PEB-14.

Figure PEB-9

Southern California Gas Company

Historical and Forecasted Storage Pipelines Capital

15

Storage Pipelines - Recorded and Forecast Capital

12 -

—— 5Yr. Average
Forecast

s

Ss in Millions

2012 2013 2014
Years

2015

2016

The Storage Pipelines category in this testimony is further described using the following

sub-sections:

e DI1-Valve Replacements

e D2-Aliso Pipe Bridge Replacement

e D3-Aliso Injection System Debottlenecking

Doc #292223
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e D4-Aliso Canyon Withdrawal System Debottlenecking
e D5-Playa del Rey Withdrawal Debottlenecking
e Dé6-Blanket Projects

1. D1-Valve Replacements
a. Description
Valves within the storage fields can leak or allow gas to pass as they wear and age.
SoCalGas plans to replace various valves of differing sizes and pressure ratings throughout the
year, depending on line shut-in capability and valve conditions. The costs for valve
replacements are estimated to be $889k, $889k, and $688k for 2014, 2015, and 2016,
respectively. Specific details regarding this valve work may be found in my capital workpapers,
Exhibit PEB-06-CWP.
b. Forecast Method
Historical average costs are approximately $20K per valve. The estimated number of
replacements, approximately 5% of the larger field valves every year, is based on recent
operational experience.
e Cost Drivers
The underlying cost drivers for this capital category relate to the purchase price of the
valves and their installation costs. This includes specialized work performed on high pressure
gas lines and the skilled workforce and equipment employed for replacements.
2, D2-Aliso Pipe Bridge Replacement
a. Description
SoCalGas plans to relocate an existing pipe rack in Aliso Canyon out of a ravine area
with an active landslide and soil erosion condition that is thréatening several existing pipe
supports. Failure of pipe and supports in this ravine could result in the potential loss of gas
injection/withdrawal capabilities of 21 wells in Aliso Canyon’s east field. The combined
withdrawal capacity of these wells is approximately 600 MMCFD. A Rupture of these pipes
could result in the release of crude oil and brine water into the stream at the bottom of the ravine.
The costs in $ million for the Aliso Pipe Bridge Replacement are projected to be $0.505, $3.526,
and $0 for 2014, 2015, and 2016, respectively. Specific details regarding this project may be
found in my capital workpapers, Exhibit PEB-06-CWP.
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b. Forecast Method
The project costs were derived by estimates from structural steel fabricators and
installation contractors.
c. Cost Drivers
The underlying cost driver for this capital project relates to the soil types, customized
design, permits, steel fabrication, and the highly specialized nature of work performed on high
pressure gas piping, and the skilled workforce and equipment employed.
3. D3-Aliso Injection System Debottlenecking
a. Description
Through the evolution of the Aliso Canyon storage field, piping restrictions have
developed. SoCalGas plans to improve the injection capacities at Aliso Canyon through the
installation of larger diameter pipe and associated pipe supports. With new projects such as
Aliso Canyon Turbine Replacement, and planned well replacements, the system piping will be
studied to eliminate sections that restrict the flow of gas to the storage wells. Pipe will be sized
to meet the specific injection criteria. This project will allow for a more efficient gas injection
process. If bottlenecks are not removed, adequate pipe capacity at the intended rate of injection
at maximum capacity will not be achieved. The costs for the injection system debottlenecking
are forecast to be $0, $505k, and $505k for 2014, 2015, and 2016, respectively. Specific details
regarding this project are found in my capital workpapers. See 06-CWP.
b. Forecast Method
Estimated costs are based on recent projects of similar pipe size, scope and complexity.
c. Cost Drivers
The underlying cost drivers for this capital project relate to material costs and the highly
specialized nature of work performed on high pressure gas injection piping and the skilled
workforce and equipment employed.
4. D4-Aliso Canyon Piping Improvements
a. Description
SoCalGas plans to perform necessary work to minimize piping restrictions in the Aliso
Canyon withdrawal system. In addition, work is also planned for a remote well-kill safety
system, installation of field utility gas system (Master Lease Gas), and replacement of high

pressure liquid handling pipelines. The improvement of these systems will allow for remote
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killing of the wells, a cleaner source of motive gas in the field for equipment, and the continued
reliability of liquid-carrying piping. The liquid handling pipelines are critical to liquid removal
operations from the high pressure gas system that transports, cleans, dehydrates, and meters gas
from the facility. If the liquid handling pipelines were to fail, gas deliveries may be significantly
impacted or sent through metering without complying with standards for water content in
pipeline-quality natural gas. Safety equipment in the field also requires clean motive gas for
proper operations. Each of these projects will require new piping, pipe supports and possibly
pipe trenches. The costs for these piping improvements are forecast to be $1,313k, $152k, and
$505k for 2014, 2015, and 2016, respectively. Specific details regarding these projects may be
found in my capital workpapers,'Exhibit PEB-06-CWP.
b. = Forecast Method
Estimated costs are based on recent projects of similar equipment size, scope and
complexity.
c. Cost Drivers
The underlying cost drivers for this capital project relate to the highly specialized nature
of work performed on high pressure pipelines and the skilled workforce and equipment
employed.
S. D5-Playa del Rey Withdrawal Debottlenecking
a. Description
SoCalGas plans to perform necessary work to alleviate system bottlenecking in the Playa
del Rey withdrawal system. Upgrade of the lower field equipment and piping would help
maintain deliverability capacity while achieving the desired standards for water content in
pipeline-quality natural gas. The work will include replacement of withdrawal equipment and
installation of newly resized piping. The costs in $ million are estimated té be $0.505, $2.526,
and $0, for 2014, 2015, and 2016, respectively. Specific details regarding this project may be
found in my capital workpapers, Exhibit PEB-06-CWP.
| b. Forecast Method
This cost estimate is based on previously-completed work, vendor quotes for similar

equipment, and current contractor rates.
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c. Cost Drivers
The underlying cost drivers for this capital project relate to the highly specialized nature
of work performed and the skilled workforce and equipment employed.
6. D6-Pipeline Blanket Projects
a. Description
SoCalGas plans to perform necessary work to alleviate various pipeline issues. This can
include various projects including pipe replacements, expansions, upsizing, supports, corrosion
protection, and other elements related to piping systems. The upgrade of station piping will help
maintain injection and deliverability capacity. The costs in $ million are estimated to be $3.334,
$2.485, and $3.233, for 2014, 2015, and 2016, respectively. Specific details regarding these
projects may be found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
This cost estimate is based on the assumption that future costs and projects will be similar
in scope and pricing to historical levels.
c. Cost Drivers
The underlying cost drivers for this capital project relate to the highly specialized nature
of work performed and the skilled workforce and equipment employed.
E. Storage Purification Systems
This budget category forecasts costs associated with equipment used primarily for the
removal of impurities from, or the conditioning of, natural gas withdrawn from storage.
Examples of equipment included in this area are dehydrators, coolers, scrubbers, boilers, pumps,
valves, piping, power supply, controls, and instrumentation. Table PEB-15 below summarizes
the forecast of capital expenditures for Storage Purification Systems.
Table PEB-15

Southern California Gas Company
Capital Expenditures Purification Systems

Thousands of 2013 Dollars
STORAGE PURIFICATION SYSTEMS Estimated | Estimated | Estimated
2014 2015 2016

El- Aliso Canyon Dehydration Upgrades $1,018 $1,018 $1,018
E2- Honor Rancho Dehydration Upgrades $3,094 $992 $0
E3- Goleta Dehydration Upgrades $3,055 $1,018 $0
E4- Purification Blanket Projects $1,629 $4,577 $6,587

Total $8,796 $7,605 $7,605
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Figure PEB-10 below illustrates the Purification Systems forecast from Table PEB-15.

Figure PEB-10
Southern California Gas Company
Historical and Forecasted Purification Systems Capital

Storage Purification Equipment
Recorded and Forecast Capital

——— 5Yr. Average ?
=217 Forecast {‘

Ss in Millions

2009 2010 2011 2012 2013 2014 2015 2016
Years

The Storage Purification Systems category in this testimony is further described using the
following sub-sections:

e [El-Aliso Canyon Dehydration Upgrades

e E2-Honor Rancho Dehydration Upgrades

e E3-Goleta Dehydration Upgrades

e E4-Purification Blanket Projects

1. E1-Aliso Canyon Dehydration Upgrades
a. Description

This project will include the installation of new gas and glycol filters for improved gas
conditioning. Instrumentation upgrades will also improve the ability to remotely monitor the
plant during operation. In addition, the site Motor Control Center will be replaced to better
support existing and new equipment. The Dehydration 2 plant at Aliso Canyon has withdrawal
capacity of approximately 750 MMCFD. SoCalGas has plans to upgrade the Dehydration 2
plant to increase its withdrawal capacity. Without this Iplgoj éct, the station may not be able to

adequately comply with standards for water content in pipeline-quality natural gas and achieve
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future planned increases in withdrawal capacity. The estimated forecasts in $ million for this
project are $1.018, $1.018, and $1.018, for 2014, 2015, and 2016 respectively. Specific details
regarding this project may be found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
Costs are based on quotes provided by vessel fabricators, equipment manufacturers,
contractor estimates, and similar work completed on previous projects.
c. Cost Drivers
The underlying cost drivers for this capital project relate to the highly specialized nature
of work performed, the necessarily skilled workforce, equipment employed, and the cost of
materials.
p A E2-Honor Rancho Dehydration Upgrades
a. Description
SoCalGas plans to separate dehydration trains and install filters to allow for more
flexibility of operations, less downtime during routine maintenance, improved gas conditioning,
and a reduction in glycol degradation. The Programmable Logic Controller system will be
upgraded to meet the new operating requirements and instruinentation needs. Without this
project, the station may require extended and more frequent shutdowns as part of routine
maintenahce activities. In addition, this project will also allow the station to better achieve water
content standards in pipeline-quality natural gas. The costs for improvements in $ million are
$3.094, $0.992, and $0, for 2014, 2015, and 2016, respectively. Specific details regarding this
capital project are found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
Costs are based on-quotes provided by vessel fabricators, equipment manufacturers,
contractor estimates, and similar work completed on previous projects.
c. Cost Drivers
The underlying cost drivers for this capital project relate to the highly specialized nature
of work performed, the necessarily skilled workforce and equipment employed and the cost of

materials.

PEB-49
Doc #292223



O 0 N3 N w»n A W N~

S TR T Y TR X5 TN 5 TR, o N . M G O v e T e ML e S e B e B et ==
\OOO\]O\LII-&UJN'—‘O\OOO\]O\MJ}-WN'—‘O

3. E3-Goleta Dehydration Upgrades
a. Description
SoCalGas plans to install new gas and glycol filters, heat exchangers, glycol regeneration
equipment upgrades and instrumentation for remote monitoring in order to improve dehydration
efficiency. This project will also allow the station to better achieve water content standards in
pipeline-quality natural gas. Costs for the Goleta dehydration project in $ million are projected
to be $3.055, $1.018, and $0 for 2014, 2015, and 2016, respectively. Specific details regarding
this capital project may be found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
Costs are based on quotes provided by vessel fabricators, equipment manufacturers,
contractor estimates, and similar work completed on previous projects.
c. Cost Drivers
The underlying cost drivers for this capital project relate to the highly specialized nature
of work performed, the necessarily skilled workforce and equipment employed, and the cost of
materials.
4. E4-Purification Blanket Projects
a. Description
SoCalGas plans to perform nécessary work to alleviate gas processing and purification
issues. This can include work on various equipment including dehydrators, coolers, scrubbers,
boilers, pumps, valves, piping, power supply, controls, and instrumentation. Upgrade of
purification equipment will help maintain deliverability capacity and allow the station to better
achieve water content standards in pipeline-quality natural gas. The costs in $ million are
estimated to be $1.629, $4.577, and $6.587, for 2014, 2015, and 2016, respectively.- Specific
details regarding this project may be found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
This cost estimate is based on historical and expected levels of work.
c. Cost Driver(s)
The underlying cost drivers for this capital project relate to the highly specialized nature

of work performed and the skilled workforce and equipment employed.
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Storage Auxiliary Systems

This budget code includes work on various types of field equipment not included in other

budget codes such as instrumentation, measurement, controls, electrical, drainage, infrastructure,

safety, security, and communications systems. The costs associated with this work are

summarized in Table PEB-16 below.

Table PEB-16

‘Southern California Gas Company
Capital Expenditures for Storage Auxiliary Systems

Thousands of 2013 Dollars

STORAGE AUXILIARY SYSTEMS Estimated Estimated | Estimated
' 2014 2015 2016
F1-Aliso Central Control Room Modernization $2,021 $1,010 $0
F2-Aliso Main Plant Power Line Upgrade $1,010 $0 $0
F3-Aliso Sesnon Gathering Plant Project $1,111 $303 $1,010
F4-Auxiliary Systems Blanket Projects $10,256 $10,609 $7,938
Total $14,398 $11,922 $8,948

Figure PEB-11 below depicts the Auxiliary Systems cost forecast from Table PEB-16.

Figure PEB-11.

Southern California Gas Company
Historical and Forecasted Auxiliary Systems Capital
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The Auxiliary Systems category in this testimony is further described under the following
sub-sections:

e Fl-Aliso Canyon Central Control Room Modernization

e F2-Aliso Canyon Main Plant Power Line Upgrade

e F3-Aliso Canyon Sesnon Gathering Plant Project

e F4-Auxiliary Equipment Blanket Projects

1. F1-Aliso Central Control Room Modernization
a. Deseription
SoCalGas plans to update, modernize and reconfigure the control room at the Aliso
Canyon storage facility. This project includes modernization of control room displays, .
communication equipment, and building renovation. Without this upgrade of the control room,
the station operators would be unable to efficiently monitor and operate the new equipment. The
costs for the Aliso Central Control Room Modernization project in $ million are forecast to be
$2.021, $1.010, and $0, for 2014, 2015, and 2016 respectively. Specific details regarding this
project may be found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
Estimated costs are based on recent projects of similar scope and complexity in addition
to recently-received vendor quotes.
c. Cost Drivers
The underlying cost drivers for this capital project relate to the highly specialized nature
of work performed, the skilled workforce and equipment employed, and the cost of materials.
2. F2-Aliso Main Plant Power Line Upgrade
a. Description
SoCalGas plans to improve the overhead power system with new poles and wire to
withstand 120 mile per hour wind load requirements. The new system will continue to allow the
main plant, dehiydration units and gathering plant to be energized by Southern California Edison,
onsite generators, or alternate powers sources. Portions of the system will be installed
underground. The project will eliminate wood poles, reduce fire danger and strengthen the
electrical lines for high wind conditions. This project will provide Aliso Canyon with increased

electrical reliability by upgrading the electrical system infrastructure at the main plant,
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dehydrators, and gathering plants to remain electrified with utility power during “Red Flag”
events. South Coast Air Quality Management District variance requests are required for
operation of the onsite generators used during red flag events. This project will also decrease the
need for air quality permit variances. The costs forecast in $ million are $1.010, $0.500, and $0,
for 2014, 2015, and 2016, respectively. Specific details regarding this capital project may be
found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
Costs are based on previously-completed work of similar content and scope. Similar
work that increased the wind load capability of the local electrical system was completed at the
Porter water injection site in 2012.
c. Cost Drivers
The underlying cost drivers for this capital project relate to the design, the specialized
nature of work performed, the availability of qualified workers and equipment purchases.
3. F3-Aliso Sesnon Gathering Plant Project
a. Description
Safety items of concern identified during a process hazard analysis of the pressure relief
system at the Aliso Sesnon Gathering Plant will be addressed with a redesign. The current
pressure relief system has several critical low points that could interfere with the gathering plant
pressure relieving equipment during a full system blow down. The liquid buildup could
potentially overwhelm the liquid removing equipment, causing gas withdrawal rates to be
reduced. The relief vessel will be relocated, system piping will be modified to eliminate low
points, and relief valves will be replaced to better satisfy process conditions. The costs for this
project in $ million are forecast to be $1.111, $0.303, and $1.010, for 2014, 2015, and 2016,
respectively. Specific details regarding this work may be found in my capital workpapers,
Exhibit PEB-06-CWP.
b. Forecast Method
Estimated costs are based on vendor quotes and previously completed work.
c. Cost Drivers
The underlying cost drivers for these capital projects relate to the highly-specialized
nature of work performed, the availability of necessarily-skilled workforce and equipment

employed and the cost of materials.
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4. F4-Auxiliary Systems Blanket Projects
a. Description
SoCalGas plans to perform necessary work to alleviate instrumentation, Supervisory,
Control and Data Acquisition, measurement, controls, electrical, cyber security, and other
auxiliary systems support issues. This can include work on various equipment including;
coolers, scrubbers, boilers, pumps, valves, piping, and power supplies. The upgrade of auxiliary
systems will help maintain safety, security, deliverability, and reliability in the delivery of
pipeline-quality natural gas. The costs of this project in $ million are estimated to be $10.256,
$10.609, and $7.938, for 2014, 2015, and 2016, respectively. Specific details regarding this
project may be found in my capital workpapers, Exhibit PEB-06-CWP.
b. Forecast Method
This cost estimate is based on historical and expected levels of work.
c. Cost Drivers
The underlying cost drivers for this capital project relate to the highly specialized nature
of work performed and the skilled workforce and equipment employed.
IV. CONCLUSION
In this testimony, I describe activities and projects necessary for SoCalGas to achieve its
goals of maintaining the safety and reliability of critical gas underground storage infrastructure.
The expenditures discussed in this testimony are required to maintain public and employee safety
while cost-effectively meeting customer needs, in compliance with mandated regulatory
requirements. My O&M and capital forecasts represent a reasonable level of funding for the
critical activities and capital projects planned during this forecast period. The forecasts of the
planned O&M and capital expenditures represented in this testimony are appropriate and
prudently derived, and should be adopted by the Commission. Implemehtation of the proposed
SIMP is justified and prudent and the request for balancing account treatment for SIMP costs is
reasonable and should be adopted.

This concludes my prepared direct testimony.
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L A WITNESS QUALIFICATIONS

My name is Phillip E. Baker. I am employed by Southern California Gas Company. My
business address is 9400 Oakdale Ave., Chatsworth, California 91313-6511.

I am the Director of Storage. In this capacity, I am responsible for maintaining the
integrity of the storage system to ensure a safe, reliable supply of natural gas for customers
throughout the SoCalGas and SDG&E service territory.

I have a Bachelor of Science degree in Civil Engineering from California State
University at Los Angeles. I have worked for SoCalGas for thirty-five years, with a broad
background in engineering and gas operations. Throughout my career I have held various staff
and operations positions in Gas Distribution, Engineering, Gas Transmission, Fleet, Facilities
and Logistics, and Customer Services. In recent years, I have held the positions of Director-
Customer Services, Director-Distribution Services, Director-Commercial and Industrial Services.
I was named to my present position, Director-Storage, in 2013.

I have previously testified before the Commission.
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Appendix A

Glossary of Acronyms

Billion Cubic Feet

Billion Cubic Feet per Day

California Public Utilities Commission
Distribution Integrity Management Program
California Department of Qil, Gas and Geothermal Resources
United Stateé Department of Transportation

Full Time Equivalents

Million Cubic Feet

Million Cubic Feet per Day

New Environmental Regulatory Balancing Account
Operations and Maintenance

Pounds per Square Inch Gauge

Southern California Gas Company

Storage Integrity Management Program

Triennial Cost Allocation Proceeding

Transmission Integrity Management Program
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Appendix B
Underground Storage of Natural Gas
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Appendix C
Downhole Schematic and Wellhead Diagram
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State of Caiifornia + Naturai Resources Agency

Il Department of Conservation

Director’s Office

801 K Straet « MS 24-01

Sacramento, CA 95814
{916)322-1080 » FAX{918)445-07%2

Cctober 8, 2015

The Honorable Mark Leno

Chair, Committee on Budget & Fiscal Review
California State Senate

State Capitol, Room 5019

Sacramento, CA 95814

The Honorable Fran Paviey

Chair, Committee on Natural Resources & Water
California State Senate

State Capitol, Room 5046

Sacramento, CA 95814

The Honorable Bob Wieckowski

Chair, Committee on Environmental Quality
California State Senate

State Capitol, Room 2205

Sacramento, CA 95814 -

The Honorable Ricardo Lara

Chair, Committee on Appropriations
California State Senate

State Capitol, Room 2206
Sacramento, CA 95814

Edmurd G Brown r., m
Daid Bunn, Director

The Honorable Shirley N. Weber
Chair, Committee on Budget
California State Assembly

State Capitol, Room 6026
Sacramento, CA 95814

The Honorable Das Williams

Chair, Committee on Natural Resources
California State Assembly

1020 N Street, Room 164

Sacramento, CA 95814

The Honorable Luis Alejo

Chair, Committee on Environmental
Safety & Toxic Materials

California State Assembly

1020 N Street, Room 171
Sacramento, CA 95814

The Honorable Jimmy Gomez
Chair, Committee on Appropriations
California State Assembly

State Capitol, Room 2114
Sacramento, CA 85814

DEPARTMENT OF CONSERVATION, DIVISION OF OIL, GAS, AND GEOTHERMAL
RESOURCES REPORT TO THE LEGISLATURE ON THE UNDERGROUND INJECTION-
CONTROL PROGRAM PURSUANT TO SB 856, 2011 THROUGH 2014

Dear Senators and Assembly Members:

Senate Bill 855 (Chapter 718, Statutes of 2010) directed the Department of Conservation’s Division
of Qil, Gas, and Geothermal Resources (Division) to give the Legislature an annual report each
January until 2015 on various features of the Division's Class Il Underground Injection Control
{(UIC) Program. The Division last submitted required information in 2011, and now submits its 2015

report.

This report will include past due data broken out in annual figures on permits, violations,
enforcement, staffing and vacancies, and new legislation and rulemaking, as required by SB 855.
It also includes a quite thorough assessment of the state’s UIC program in one of the two busiest
regulatory regions: District 1 in Cypress, which is responsible for the regulation of some of the
state’s most productive fields in the Los Angéles Basin.

Though not called for under SB 855, this report also includes a summary of work to date by the
Division, United States Environmental Protection Agency (U.S. EPA), and State Water Resources
Control Board surrounding these issues, with copies of key correspondence memorializing the
work of these three agencies. As you are aware, since mid-2014, the three agencies have been
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collaborating to improve the state’s regulation of Class Il injection in general under the Safe
Drinking Water Act and, in particular, to remedy the Division's permitting of a number of injection
wells in some aquifers that are not currently exempted from the Safe Drinking Water Act, but in
most cases have characteristics that would make them eligible for exemption.

Finally, the report concludes with a summary, in table form, of the significant Division problems
identified throughout this report, and corresponding steps being taken to address them. During
the past year, State Oif and Gas Supervisor Steven Bohlen, working with his senior staff, has
conducted a root-cause analysis of many of the systemic problems that have caused the Division's
regulatory performance to be suboptimal. Dr. Bohlen has discussed many of these issues with you
in numerous meetings and hearings conducted earlier this year. At a high level, these problems
include: insufficient staffing to atidress increasing regulatory workload in addition to significant
remedial programmatic work, poor recordkeeping on mostly paper forms and the lack of modemn
data tools and systems, outdated regulations that in some cases do not address the modem oil
and gas extraction environment, inconsistent and undersized program leadership, insufficient
breadth and depth of technical talent, insufficient coordination among field districts and
Sacramento, and lack of consistent, regular, high quality technical training.

The Supervisor and his staff have enacted strategies and activities to address these long-term
systemic problems as laid out in the renewal plan being released by the Depariment today. The
Division will soon be reorganized to improve cooperation and consistency among the districts and
Sacramento and to improve technical and programmatic leadership with attention focused on
specific regulatory programs, heretofore never done. Teams will be organized under the following
programs: UIC; Well Stimulation; Idle and Abandoned Wells and Facilities; Emerging Technologies
and Regulations; Well and Data Management; Environmental Review; and Technical Training.
Regular training programs are being launched. A robust rulemaking effort is under way that will
update the Division’s regulations to address current oil-field realities. With the passage of the
2015-20186 budget, the Division has sufficient resources needed to bring a well data management
system and modern tools to the Division. Furthermore, the Division is undertaking high-visibility
recruiting efforts to hire additional talented technical staff to improve all of the Division's programs,
including geographical information systems and data management capabilities, monitoring and
compliance of Division activities, environmental review, improvement of the UIC program, and
carrying out the compliance schedule agreed to with the U.S. EPA.

As always, we are available to discuss the enclosed report and its attachments as well as the
aggressive activities now under way to greatly improve the Division's regulatory performance.,

Sincerely,
A ] e
¥ & - \

David Bunn
Director

T
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Assessment

Reporting Period of Calendar Years 2011-2014

Prepared pursuant to Senate Bill 855
(Ch. 715, Stats. of 2010)

Prepared
By
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Division of Oil, Gas, and Geothermal Resources
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SUMMARY

Section 35 of Senate Bill 855 (Chapter 718, Statutes of 2010), requires the Department of
Conservation's (Department) Division of Oil, Gas, and Geothermal Resources (Division) to
report annually on the following seven areas of the Division’s Underground Injection
Control (UIC) Program:

1) The number of underground injection permits issued by the Department

2) The average length of time to obtain a permit from date of application to the date of
issuance

3) The number and description of permit violations identified

4) The number of enforcement actions taken

5) The number of staff and vacancies in the program

6) Any state or federal legislation, administrative, or rulemaking changes to the
program

7) The program's assessment findings

With respect to item 7, SB 855 called for a “...report on the Underground Injection Control
Program's action plan developed to address the program’s assessment findings and its
existing efforts to implement the plan...” This information was to be provided annually by
January 30 of each year from 2011 until 2015 and cover the prior calendar year’s
activities. Though the first year report was submitted on February 18, 2011, subsequent
reports were not undertaken. Now, with this report, we offer a detailed program-
assessment (item (7)) focused upon issues with the program in District 1 (the Los Angeles
Basin area), one of the Division’s busiest regulatory regions.

This report also summarizes progress made by the Division, the State Water Resources
Control Board, and the United States Environmental Protection Agency (U.S. EPA). The
three agencies have been working together since mid-2014 to systematically address a
number of important deficiencies in the UIC program, including, but not limited to, the
permitting of a number of injection wells in locations not exempted from the Safe Drinking
Water Act, even though many meet the criteria for exemption. Their correspondence
covers many important facts about, and objectives for, the Division’s Class Il UIC
program.

This repo'rt addresses the following:

A. An overview of the UIC Program as mandated by state and federal statutes and
regulations;

B. A summary of the data requested in items (1) through (5), above, broken out by
calendar year for 2011 through 2014

C. A description of legislative and regulatory developments per item (6)

D. A summary of the detailed program assessment (item (7)) focused upon issues

with the program in District 1 (the Los Angeles Basin area), one of the Division’s

busiest regulatory regions, with full report enclosed as Appendix 1

A summary of the results of discussions between the Division, State Water

Resources Control Board, and the United States Environmental Protection Agency

(U.S. EPA) designed to rectify certain UIC program shortfalls, with key

correspondence included as Appendix 2 to this report

F. A concluding summary table rounding up significant known issues and the fixes
being pursued for each

m
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A. OVERVIEW OF THE REQUIREMENTS OF CALIFORNIA’S CLASS Il UIC PROGRAM

The Division’s mission requires it to prevent damage to life, health, property, and natural
resources, while also encouraging the wise development of oil, gas, and geothermal
resources to increase the ultimate recovery of underground hydrocarbons and geothermal
resources. The Division is charged with enforcing existing statutes and regulations as
defined by State mandates, and exercising primary authority over Class Il injection wells
for enhanced oil recovery as delegated to it by the U.S. EPA. The Division does this
through the issuance of permits covering all forms of drilling, reworks, and abandonment
for wells, including orphan and idle wells throughout California.

Injection wells have been an integral part of California’s oil and gas operations for nearly
60 years. There are approximately 55,000 oilfield injection wells operating in the State.
These include enhanced oil recovery (EOR) wells used to increase oil recovery through
sustained injection or reinjection of large volumes of fluids, and wells devoted to the
disposal of the “produced water” that emerges from hydrocarbon deposit areas
simultaneously with, and commingled with, the production of oil and natural gas. About
75 percent of California’s oil production of 600,000 barrels of oil per day (35 percent of
California’s daily petroleum use) results from deployment of EOR methods such as steam
flood, water flood, and natural gas injection.

As a result of the maturity of California’s oil fields, for every barrel of oil extracted, over 15
barrels of water are produced along with the oil. Of this amount, roughly two-thirds is
returned to oil-bearing reservoirs for enhanced production and reservoir pressure balance.
Of the remaining water, over 25,000 acre-feet (nearly 9 billion gallons of water) is cleaned
sufficiently that when blended with other water it is safe and usable for agriculture. Some
of the produced water is cleaned and released for the benefit of critical habitats. Some is
retained and employed for productive uses within the oil fields (for example, cementing,
well maintenance, and well stimulation). That water for which other uses cannot be found
is disposed of in the State’s approximately 1,800 Class |l injection wells.

Produced water may only be injected into areas underground that (1) contain no water at
all, (2) have water containing more than 10,000 mg/L of total dissolved solids (TDS), or
(3) have been exempted from the federal Safe Drinking Water Act (SWDA) because they
are too contaminated and/or too deep for economical beneficial use. The premise is that
some water underground is associated with chemicals — including hydrocarbon deposits —
that make the native water unsuitable for domestic consumption. Thus, a key part of the
UIC Program involves reviewing permit proposals asserting that certain locations and
depths are appropriate for injection because they target exempt aquifers, zones without
any native water, or zones excluded from the SDWA owing to their high salt content or
other contaminants.

In 1983, the U.S. EPA, under the federal Safe Drinking Water Act, delegated to the
Division primary authority — primacy — to regulate wells injecting of fluids resulting from oil
and gas extraction, or “Class 11" wells. The Division's Class |l UIC program is monitored
by the U.S. EPA. In other states lacking the primacy delegation, the U.S. EPA regulates
Class Il injection directly.

The main features of the Division’s Class [l UIC program include permitting, inspection,
enforcement, mechanical integrity testing, plugging and abandonment oversight, data
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management, and, increasingly, public outreach. In accordance with the 1983 primacy
agreement between the Division and the U.S. EPA, the Division’s Class Il program is
compensated annually based on the number of Class |l wells. Although the Division has
received close to $500,000 from the U.S. EPA in each of the past five years for managing
the UIC program, this is only a small fraction of the funding required to manage the
program on behalf of the U.S. EPA. The full cost of managing this program exceeds
approximately $25 M annually.

Operators and owners of Class Il injection wells must file for a permit with the Division
before any drilling, well re-work, or plugging and abandonment can take place. Permits to
drill are sought from the Division by submitting a Notice of Intent. When approval for a
new project is sought, the project must be approved before individual permits can be
issued. The proposed injection project is evaluated by Division engineers and reviewed by
the appropriate Regional Water Quality Control Board.

The UIC Program strives to achieve “zonal isolation” of proposed injection. “Zonal
isolation” is the concept that fluids injected into a geologic zone or strata will remain in that
zone and not migrate into a different zone. In part to ensure zonal isolation, State
regulations beginning with California Code of Regulations Section 1724.6 et seq., require
that plugged and abandoned wells in the area will not have an adverse effect on the
project or cause damage to life, health, property, or natural resources, and that formation
pressures are not exceeded to the extent that damage occurs. Meeting these regulations
requires extensive reviews of formation geology and of existing wells nearby that are
drilled into the injection zone, to determine if they are compromised or could otherwise
become a conduit for injection fluid into a different zone.

Well integrity is required for all injection wells. All wells must meet casing requirements
aimed at achieving zonal isolation. Metal casing is placed in the drilled hole (wellbore),
and cement is added in the space between the casing and the hole (annulus) to bond the
metal casing to the surrounding rock and/or aquifer through which the well has been
drilled. This annular cement creates a seal or barrier that prevents fluids from moving up
or down the wellbore. Casing must be of specified strength, competence, and length and
extend through all oil and natural gas formations that contain not just hydrocarbons, but
also water. In the case of UIC wells, there are high standards for mechanical integrity
testing, owing to the importance of well construction and well integrity in achieving zonal
isolation.

When an operator seeks to operate an injection well, there are two approvals that must be
received prior to injection. The first is a “project” approval. A “project” under UIC consists
of many wells, sometimes as many as 200 wells, in an injection-production system. Some
of the wells are injection wells, others will be production wells, and some wells are often
converted from one use to another as a field matures. The “project” proposal includes
evaluation of the geology of the area to be subject to injection and production operations.
It also must include review of the construction of neighboring wells and the ability of the
geologic structures to contain injection fluid within the intended injection zone.

Approval of a “project” under the UIC program, however, is not the same as the approval
of a well. An operator must also submit a permit request for each well. These permits
may be submitted simultaneously with the “project” or may be submitted later as the
operator continues to develop the production from the project area. The well permit
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addresses the well's construction and how that construction meets the well construction
standards.

In 2011, the Department requested, and U.S. EPA contracted for, an audit of the UIC
Program. That audit was the first comprehensive evaluation of the federally-delegated
UIC Program in its nearly 30-year history. The Department has been engaging in ongoing
review with the U.S. EPA and the State Water Resources Control Board since then. To
date, the review has found inconsistent practices among district offices, unclear and
inconsistent histories about aquifer exemptions, inconsistent application of area reviews
under project permitting, and aging regulatory constructs that need to be updated to match
current oil production methods.

These shortcomings of the UIC Program have resulted in a relatively small number of
wells being permitted where they should not have been in the context of over 55,000
injection wells permitted in the State. The Department and the State Water Board are
reviewing the siting, as permitted, of hundreds of existing injection wells. Out of more than
500 injection wells identified as posing a potential risk of contamination to potential
sources of drinking water, 23 have been shut-in (11 in the summer 2014, and 12 more in
March 2015).

Limited testing of nearby water supply wells has shown no contamination of adjacent
water supplies. However, this review is continuing, and will be followed up with a finely-
detailed project-by-project review of each UIC project, regardless of location,
encompassing the more than 55,000 UIC welis in California under the terms of the UIC
action plan developed jointly with U.S. EPA, the Department, and the State Water Board.
If and when additional high-risk wells are located, they will be shut in quickly as has been
current practice.

B. DATA SPECIFICALLY REQUESTED UNDER SB 855
1. PERMITTING: NUMBERS AND TIMING

SB 855 requests data on the annual number of underground injection permits issued by
the department and the average length of time to obtain a permit from date of application
to the date of issuance. (SB 855, § 35, subd. (a)(1)-(2).) That information is as follows:

e For 2011, the Department received 11 applications for UIC Projects. Six projects
were approved in that year, and 4 were disapproved or cancelled. Three hundred
individual injection well applications were received. The average time to permit a
well during that year was 22 days, with a median permit processing time of 14
days.

e For 2012, the Department received 30 applications for UIC Projects. Twenty
projects were approved in that year, and 2 were disapproved or cancelled.
Three hundred thirteen individual injection well applications were received. The
average time to permit a well during that year was 19 days, with a median permit
processing time of 14 days.

e For 2013, the Department received 62 applications for UIC Projects. Thirty-one
projects were approved in that year, and 1 was disapproved or cancelled.
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Three hundred ninety-one individual injection well applications were received. The
average time to permit a well during that year was 14 days, with a median permit
processing time of 11 days.

e For 2014, the Department received 41 applications for UIC Projects. Thirty-six
projects were approved in that year, and 1 was disapproved or cancelled.
Three hundred twenty-three individual injection well applications were received.
The average time to permit a well during that year was 11 days, with a median
permit processing time of 11 days.

The table below summarizes the above data and includes for reference the permitting time
for all wells, not just for UIC wells.

The number of permitted projects appears to show a significant increase in 2012. In part,
this is an artifact of the specific interval in time — a longer time series shows ups and
downs in the annual number of permitted projects. In addition, the increase represents
increased Division capacity with the hiring and training of staff following approval of
additional positions for UIC in the FY 2011-2012 budget. Furthermore, it is worth noting
only 5 projects were approved in the latter half of 2014, when UIC staff were focused on
wells reviews and activities related to the engagement with U.S. EPA for UIC compliance.

2. COMPLIANCE

SB 855 requests reporting the number and description of permit violations identified and
the number of enforcement actions taken. (SB 855, § 35, subd. (a)(3)-(4).) For this report,
permit violations are aggregated into these six categories:

1) Injection without a completed project approval

2} Failure to address mechanical integrity issues identified by the Division

3) Failure to operate under permitted conditions, such as rate or pressure, as
identified by the Division

4) Ineffective/insufficient plugging identified during witnessing or inspection

5) Monitoring and Reporting Violations — failure to properly and/or timely report
information

6) Other violations

Enforcement actions are aggregated into the following categories:
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1) Notices of Violation (NOV) — advises operator of failure to comply with Division
regulations and requires operator to remedy

2) Administrative Orders — issued iffwhen operator fails to remedy NOV issues and
can include shut-in of well

3) Well shut-ins — operator shuts-in well under agreement with Division as an
expedited version of NOV — Administrative Order process

4) Pipeline severances — direction to disconnect injection piping to a shut-in well to
ensure compliance with order to cease injection; may be issued when plugging
and abandonment is not required or advisable

5) Other enforcement actions

The numbers of violations and enforcement actions for calendar years 2011 through 2014
are as follows:

As with the number of projects permitted, interpretation of these numbers reflects a variety
of actions taken by the Division and must be viewed in context. Owing to insufficient
staffing, the Division has focused staff time on specific issues that change from year to
year. In some cases, the numbers reflect enhanced efforts by the Division to educate and
ensure compliance by the industry about revised regulatory frameworks. In some cases,
the numbers reflect an increase or decrease in the number of new wells drilled versus
reworking and recompleting wells in new zones, etc. as well as ups and downs in the price
of oil that affect specific industry activities and result in a varying set of violations.

3. STAFFING
SB 855 further requests a report on staffing changes in the UIC Program during the
reporting period. (SB 855, § 35, subd. (a)(5).) When the Department provided the

January 2011 report on 2010 activities, the hiring for positions authorized in the FY2010-
2011 Budget was not complete. Therefore, this report includes reference to changes in
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staffing since those positions were authorized.

We defined “staff changes” to mean the number of positions authorized at the beginning of
a fiscal year that were filled by the end of that fiscal year. In some cases, newly-
authorized positions became opportunities for advancement of internal candidates. When
an internal candidate fills a newly-created position, the Department must engage in a
secondary process to fill the vacant position created by the promotion/transfer of the
internal candidate into the new position. In this manner, some vacancies consistently
exist within the Department across all program areas.

The Fiscal Year 2010-2011 Budget authorized 17 positions for enhancement of UIC
Program implementation. Those positions were all filled by late June 2011.

For the Fiscal Year 2011-2012 Budget, the Department proposed 36 new positions in the
Division of Qil, Gas, and Geothermal Resources, 11 of which were to be dedicated to UIC
and related enhanced oil recovery (EOR) permitting. The proposal was made late in the
budget process during the May budget revision. The Legislature approved half of the 36
positions requested, directing the Department to resubmit any of the other 18 positions for
consideration through the routine annual budget process that starts with the release of the
Governor's proposed budget on January 10 of each year. Of these 18 approved
positions, many were filled in the FY2011-2012 period, but 5 were not filled until the next
FY. These were Associate Oil and Gas Engineers, for which recruitment had been very
difficult given competition for their expertise in the private sector.

For the Fiscal Year 2012-2013 Budget, the Department requested the 18 positions that
remained from the original Fiscal Year 2011-2012 request. These were approved by the
Legislature. All 36 positions — including the 11 positions identified specifically for UIC and
EOR - authorized in this fiscal year and the prior fiscal year were filled prior to the end of
the Fiscal Year 2012-2013 Budget.

The Fiscal Year 2014-2015 Budget included 65 positions across the Department for
implementation of Senate Bill 4 (Pavley), a bill related to well stimulation practices such as
hydraulic fracturing that required the development, now nearing completion, of a new,
comprehensive regulatory program. As a consequence, none of these positions are
dedicated to UIC program work.

Over the arc of this reporting period, the number of positions requested show two
consistent features — (1) recognition by Division leadership that additional resources were
needed to manage the UIC regulatory program, and (2) the number of staff needed was
uncertain and therefore consistently underestimated. Both result from the growing
realization of the number and complexity of problems being addressed as identified in the
Horsley-Witten audit, and the growing magnitude of the challenge of managing these
problems.

C. NEW LEGISLATION AND REGULATIONS

SB 855 requests a description of any state or federal legislation, administrative, or
rulemaking changes to the program. (SB 855, § 35, subd. (a)(6).)
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1. Legislation

Senate Bill 83 (Committee on Budget and Fiscal Review, Chapter 24 Statutes of 2015)
establishes an aquifer exemption proposal process in which the Division coordinates with
the State Water Resources Control Board on a state level to conduct a public evaluation
of aquifers prior to submitting exemption proposals to the United States Environmental
Protection Agency for consideration. The bili also establishes biannual reporting
requirements for the Division and Water Board. Beginning January 30, 2016, the Division
and the Water Board must provide the following information to the Legislature:

1. The number and location of underground injection well and permits and project
approvals issued by the Department, including permits and projects that were
approved but subsequently lapsed without having commenced injection.

2. The average length of time to obtain an underground injection permit and project
approval from date of application to the date of issuance.

3. The number and description of underground injection permit violations identified;

4. The number of enforcement actions taken by the department.

5. The number of shut-in orders or requests to relinquish permits and the status of
those orders or requests.

6. The number, classification, and location of underground injection program staff and
vacancies.

7. Any state or federal legislation, administrative, or rulemaking changes to the
program.

8. The status of the review of the underground injection control projects and summary
of the program’s assessment findings completed during the reporting period,
including any steps taken to address identified deficiencies.

9. A summary of significant milestones in the compliance schedule agreed to with the
USEPA, as indicated in the March 9, 2015, letter to the Division and SWRCB from
the USEPA, including, but not limited to, regulatory updates, evaluations of
injection wells, and aquifer exemption applications.

10. Progress addressing the program’s assessment findings and delivery of that report
to the fiscal and relevant policy committees of each house of the Legislature.

Finally, SB 83 requires the Secretary for the California Environmental Protection Agency
and the Secretary of the Natural Resources Agency to appoint an independent review
panel, on or before January 1, 2018, to evaluate the regulatory performance of the
Division’s administration of the UIC Program, and to make recommendations on how to
improve the effectiveness of the UIC Program, including resource needs and statutory or
regulatory changes, as well as UIC Program reorganization, including consideration of
transferring administration of the program to the State Water Board.

2. Regulations

The chief development in this area has been the Division’s adoption of injection
compliance regulations. These emergency regulations and proposed permanent
regulations-provide that if operators injecting in identified aquifers fail to obtain an aquifer
exemption duly issued by the U.S. EPA under the Safe Drinking Water Act by specified
dates, the injection activity must cease. The key deadlines in both the emergency and
proposed permanent regulations are as follows:
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o October 15, 2015: injection must cease in all non-exempt, non-hydrocarbon-
bearing aquifers with water less than 3,000 mg/L TDS unless an aquifer exemption
duly issued by the U.S. EPA has been obtained (Cal. Code Regs. Title 14, §
1779.1, subd. (a)(1)).

e December 31, 2016: injection must cease in eleven aquifers historically treated as
exempt unless the aquifer has been duly exempted by the U.S. EPA (Cal. Code
Regs. Title 14, § 1779.1, subd. (b)).

e February 15, 2017: Injection must cease into aquifers between 3,000 mg/L and
10,000 mg/L TDS unless a duly-issued exemption is obtained. (Cal. Code Regs.
Title 14, § 1779.1, subd. (a)(2), (3)).

The Division is currently conducting public workshops regarding the permanent
regulations.

Additionally, the Division will begin work this fall on a series of other regulation packages
described more fully in the joint letter of the Division and State Water Board on July 15,
2015." (See also summary, below.)

1 See Appendix 2, July 15, 2015 letter, Attachment 2, Plan for Class Il Program Improvements, pp. 11-13.
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D. PROGRAM ASSESSMENT: THE MONITORING AND COMPLIANCE UNIT REPORT ON
DISTRICT 1.

SB 855 requests a description of the findings of a program assessment (SB 855, § 35,
subd. (a)(7)), and a report on the action plan developed to address the program
assessment findings and its efforts to implement the plan. (SB 855, § 35, subd. (b).)

In early 2011, the Division established a Monitoring and Compliance (MC) Unit to assess
the Division’s management of its UIC program, adherence to state and federal
requirements, internal record-keeping, and to generally evaluate program performance.
The Unit is comprised of one Senior Oil & Gas Engineer and three Associate Oil & Gas
Engineers. The new Senior Oil & Gas Engineer overseeing this unit began February 1,
2011, with the Associate Oil and Gas Engineers being hired over the next several months.

The MC Unit has two functions: to monitor Division programs, and to act as a team to
provide resource assistance. The MC Unit has now looked in-depth at the UIC program in
District 1 (Cypress, California — Los Angeles Basin). Its report, Underground Injection
Control Program Assessment Report, District 1: Determinations and Recommendations is
now complete, and is included with this report as Appendix 1.

The evaluation methodology used in the Program Assessment Report for District 1 was
based on the selection and analysis of sample populations representing UIC application
completeness, project files management, project approval letters, area of review (AOR),
UIC well monitoring program practices, and annual project reviews. To the extent
possible, program reviewers selected sample data from different historical intervals for
evaluation against current program standards.

The Program Assessment Report for District 1 identifies problems whose root cause can
be traced to the issues noted in the transmittal letter, including a shortage of Division staff,
inadequate data management systems, and a lack of uniform staff training with regard to
file handling and data entry. Lack of organization was noted in the handling and storage
of paper files, and project approval letters were confusing, information-deficient, overly
generic, or simply absent.

Deficient or Absent AORs. In 2012, owing to an insufficient number of properly trained
staff, a decision was made that AORs could be deferred until after the commencement of
injection. This policy was instituted based on two assumptions: (1) that AOR evaluations
would be performed during the annual project review process, and (2) that the subject
fields had previously undergone an appropriate AOR process. However, given the
number of uncompleted AOR evaluations, and issues with annual reviews (discussed
below), these conditions were not met in all cases.

Well Monitoring to Ensure Zonal Isolation. The goal of the well monitoring program is to
ensure that injected fluid does not migrate out of the approved zone(s) of injection. To
ensure this isolation, the Division employs a well monitoring program that includes
establishing a maximum allowable surface injection pressure (MASP), and requires
mechanical integrity tests (MITs), including standard annular pressure tests (SAPTs) and
radioactive tracer (RA) surveys, of injection wells.
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Evaluation of the adequacy of the District’'s well monitoring program revealed that
although step-rate-tests (SRTs), used to derive the MASP, generally met current industry
standards, few SRTs met U.S. EPA standards. However, as a result of minor changes in
the Division’s procedural practices and data capture, these deficiencies were corrected.

MIT Tests. Evaluation of MIT surveys was generally thorough in District 1. In cases of a
failed test, operators were required to remediate and retest the well to obtain a passing
MIT. However, data entry fields for these tests were frequently left blank, or incorrectly
entered in the Division’s California Well Information Management System database. This
indicates that the Division’s data quality control and quality assurance need to be
improved and that more robust staff training is necessary.

Annual Reviews. The Primacy Agreement requires that all existing Class Il projects in
California be reviewed annually. Our reviews found the state has not met this obligation in
District 1. Moreover, a review of the District’s active project list revealed that the majority
of projects have not been reviewed since 2007.

These and other findings are set forth in detail in the MC Unit’s full report, enclosed
herewith as Appendix 1.

E. JOINT EFFORTS OF THE DIVISION, STATE WATER RESOURCES CONTROL BOARD, AND
U.S. EPA TO IMPROVE THE DIVISION’S REGULI_\TION OF CLASS Il INJECTION

The Division, State Water Resources Control Board, and U.S. EPA have been meeting
regularly to put in place a plan that addresses some of the concerns with the program as a
whole that the Legislature had when it passed SB 855. The Division and U.S. EPA had
been corresponding occasionally since the 2011 U.S. EPA’s Horsley-Whitten report — an
audit of the Division’s overall performance of its Class Il UIC responsibilities. 1n mid-2014,
following revelations of injection wells being permitted with unclear or absent exemption
status, the Division and U.S. EPA meetings took on a new urgency. The State Water
Resources Control Board, as the agency with statutory review authority for injection well
permits, joined the effort.

In letters and meetings between the State (the Division and State Water Resources
Control Board) and U.S. EPA, the three-agency group developed a plan for the Division to
close down wells and improve and modernize its UIC practices. Though the plan has not
as yet been reduced to a single document, its various components appear in five key
letters between the State agencies and U.S. EPA. This correspondence, and a current
summary table of all of the deadlines agreed to by the agencies, appears as Appendix 2 to
this report, Interagency UIC Program Improvement Planning: Major Correspondence and
Deadlines.

The plan consists of four major efforts to be conducted concurrently. First, and of highest
priority, has been the ongoing review of permits for hundreds of individual injection wells in
potentially unsuitable areas, with closures of wells as necessary. Second, the Division
has committed to conduct a project-by-project review of each UIC project. Third, this fall,
the Division will embark on a series of rulemakings to modernize-and enhance the State’s
regulatory framework. And fourth, the Division and the administration are developing a
modern well and data management system to handle all of the Division’s records and
data.
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The four components of the plan and its current status are summarized below.
1. Well Review and Aquifer Exemptions.

The Division and State Water Board have been systematically reviewing injection wells
that may have been sited inappropriately. From the beginning of the effort last year, the
Division has placed first priority on the review of disposal wells that may pose an
immediate risk to waters of beneficial use, and has agreed to order the closure of, or
obtain operator permit relinquishments for, wells appearing to pose such a risk.2 As of
today, the Division has secured the closure of 23 such disposal wells.?

The remaining wells have been placed into three priority categories for review and action:

Category 1 Wells: Class |l water disposal wells injecting into non-exempt, non-
hydrocarbon-bearing aquifers or the 11 aquifers historically treated as exempt

Category 2 Wells: Class 1l enhanced oil recovery (EOR) wells injecting into
non-exempt, hydrocarbon-bearing aquifers

Category 3 Wells: Class |l water disposal and EOR wells that are inside the
surface boundaries of exempted aquifers, but that may nevertheless be
injecting into a zone not exempted in the primacy agreement*

The Division has also agreed to set deadlines for operators to either shut in or obtain
exemptions for these wells as required. These regulations may be found on the
Department’s web site at:

http://www.conservation.ca.gov/dog/general information/Pages/UndergroundinjectionCont

rol(UIC).aspx

Emergency regulations, and follow-up permanent regulations require the shut-in of the
following wells, or the securing of an exemption from U.S. EPA, by the following dates:

October 15, 2015: Wells injecting into non-hydrocarbon-producing zones of less
than 3,000 mg/L total dissolved solids (TDS) (Cal.Code Regs., tit. 14, §
1779.1(a)(1))

December 31, 2016: Wells injecting into 11 specified aquifers historically treated
as exempt (Cal.Code Regs., tit. 14, § 1779.1(b))

February 15, 2017: Wells injecting into non-hydrocarbon-producing zones of
between 3,000 and 10,000 TDS (Cal.Code Regs., tit. 14, § 1779.1(a)(2))

February 15, 2017: Wells injecting into hydrocarbon-producing zones of less than
10,000 TDS (Cal.Code Regs., tit. 14, § 1779.1(a)(3))

2 see Appendix 2, February 6, 2015, letter, Enclosure D: More Detailed Look at Administrative 'Cénéebté, at
p. 1.

3 See Appendix 2, May 15, 2015, letter, Attachment H: Orders and Relinquishments.

4 See Appendix 2, February 6, 2015, letter, pp. 3-4.
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Again, it should be stressed that this prioritized set of deadlines, now committed to
regulation, guides the ordering of the Division’s well review process but does not supplant
or otherwise delay the Division’s ability to take action on wells of immediate risk. The
Division remains empowered to close wells of greatest risk throughout this process, either
by securing the operator’s voluntary relinquishment of the permit, or by administrative
order.

With respect to aquifer exemptions, which are determined by the U.S. EPA, the Division is
collecting information from operators interested in pursuing exemptions, and will take each
operator data package through a process that will culminate either in a determination by
the State (both the Division and State Water Board) to inform the U.S. EPA of the State’s
opinion that exemption criteria appear to be presently met, or that there is insufficient
information for such a conclusion to be drawn. The U.S. EPA has final authority to declare
an aquifer exempt going forward.®

2. Project-by-Project Review of Injection Project Approvals.

The Division has also committed to begin conducting individual project reviews designed
to find missing data, identify UIC compliance issues, and to compare existing project
approvals with current conditions in the field.

During this process, operators will be required to provide missing data, and the Division
will reevaluate the project based on all relevant regulations, mandates, and policies,
including demonstration of zonal isolation of injected fluids. Projects will be reapproved,
modified, or cancelled as appropriate.®

3. New Regulations and Program Revisions.

In addition to the regulations described above calling for the shut-in of wells in the
absence of a determination by the U.S. EPA that a portion of a geologic formation is not
covered by the SDWA (either because it does not contain water or does not contain water
of quality suitable for use), the Division has also committed to doing other new rulemaking.
Many state regulations governing underground injection control are obsolete, deficient, or
simply unable to address current industry practice. Therefore, beginning this fall, the
Division will undertake a series of rulemakings to improve the State’s regulatory
framework so as to address these issues.

New regulations will address a myriad of issues, such as zonal isolation, the quality of
water to be protected, well construction practices, cyclic steam operations, maximum
allowable surface pressure, ongoing project review, and idle well standards and testing.”

New business practices, apart from those expressed in regulation, will include new
staffing, compliance monitoring, and business process reviews.®

4. Development of A Modern Well and Data Management System.

5 See Appendix 2, July 15, 2015, letter, Attachment 2, Plan for Class Il Program Improvements, p. 9.

6 See Appendix 2, July 15, 2015, letter, Attachment 2, Plan for Class Il Program Improvements, pp. 6-9.

7 See Appendix 2, July 15, 2015, letter, Attachment 2, Plan for Class Il Program Improvements, pp. 11-12.
8 See Appendix 2, July 15, 2015, letter, Attachment 2, Plan for Class Il Program Improvements, pp. 10-11.
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The Division has committed to U.S. EPA that it will pursue a vastly improved data
management system.® The improvement of the Division’s data management system is
now under way as a result of funding forthcoming in the FY 15-16 Budget. The
development and implementation of this system is central to the improved performance of
every aspect of the Division’s work — regulatory compliance and effectiveness,
transparency, and support of all stakeholders.

Finishing every piece of the UIC improvement plan submitted to the U.S. EPA will
consume 3-4 years. However, as each component piece is completed, tangible
improvements in the Division’s performance of its mission will follow. Such changes will
be supported by the development of sustained, comprehensive training programs to
support the process of constant internal review and adjustments for continuous
improvement of the execution of the Division’s responsibilities.

CONCLUSION: PROBLEMS AND SOLUTIONS: POINT-BY-POINT DESCRIPTION OF SIGNIFICANT
TROUBLE SPOTS AND EFFORTS BEING MADE TO ADDRESS EACH

Monitoring and Compliance UIC Review

Findings

Corrective Actions

Status

There has not been a
consistent standard of
practice for collecting and
maintaining information
about projects.

- Record-keeping has
been poor. Many
project files — mostly
from previous decades
— are missing
information that is
required by regulations
and is also necessary
to fully monitor, inspect
and evaluate a project.

- Project files are not
centralized. Data and
records are poorly
organized and often
located in multiple
places.

- Project files are not
digitized.

As part of the Division’s statewide
project-by-project review beginning
in September 2015, field inspectors
and staff will collect all missing
required data plus any additional
data necessary to confirm the
confinement of injected fluid.
Project-by-project review guidance
document creates a standard of
practice for record-keeping to
achieve consistency at the district
and statewide levels. All project
files will have a checklist to ensure
all data has been received and
evaluated.

As the Division restructures and
acquires new staff, it will institute
systematic training among new and
existing staff on the new standards
of practice.

Build a publicly accessible and fully
searchable online database that
integrates paper files from multiple
past decades with modern data
collection practices going forward,
and also identify data gaps.

Prior to 2011, 56% of the
“pre-primacy” projects had
incomplete data. After the
letter of expectations in 2011,
and the Division obtained
missing data, the percentage
of projects missing data has
dropped to 17% in District 1.

Project applications are now
returned to operators with a
request to provide all missing
information before they will be
considered.

Meetings with operators have
been conducted to convey
expectations to operators.

The Legislature allocated $10
million in the 2015-16 budget
for the Division to expedite
construction of a data system
by 2017-2018; Stage-Gate
process under way.

° See Appendix 2, February 6, 2015 letter, p. 10.
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Project Approval Letters
(PALs) are incomplete,
unclear and inconsistently
modified.

With the Project-by-Project review,
new PALs will be written to clearly
identify the paramenters of the
project.

Project-by-project review will
commence in September;
schedule for completion in
each District is given in the

2) If necessary, projects may be split | gocument submitted to U.S.
- Essential elements are into multiple projects to address the | gpa, “Plan for Class !
often missing or difficult specifics in the field. Program Improvements,”
to discern, such as type | 3) New PALs will be writtento attachment 2 of submittal to
of project or the address specific project conditions, | ;5 EPA on July 15, 2015
injection zone. including a list of wells in the b ‘
project.
- Many projects have 4) A guidance document is being
multiple injection zones prepared to provide clear direction
and permit times, all regarding the permitting of a UIC
under the same PAL. project and will accompany
additional technical training.
- Some PALs lack clarity
as what operations
were approved and
under what conditions
the project is required
to operate.
Problem wells located 1) The Project-by-Project review is Publicorkshops initiating
within the Area of designed to ensure all required phase 1 of two phases of
Review could potentially data is obtained and evaluated. rulemaking were held in
provide a conduit for This includes the many issues September 2015. Phase 1
injected fluid to migrate. identified in the review concerning | included: standards for zonal
well coré§tructlon and associated isolation, well construction
casing diagrams.
2) Problem wells will be remediated or ?é?qﬁ?riﬁznggfg:factzg«?hc o
the project modified accordingly. i ;
3) An assessment of the zone of regl‘{lat(’:ry requntremgnts}for
endangering influence will be Ay SISe P rEORan. am
"performed to determine the extent dlaton?ite., standa_rds for
of impacts caused by injection. establishing maximum
4) New regulations addressing well allowable surface pressure
construction are being developed. | for injection operations.
5) The Monitoring and Compliance

team is gaining additional staff to
increase the oversight of the work
being completed in the District
offices.
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Inadequate number of
step rate testing
performed. Mechanical
Integrity Tests (MIT) not
being performed or
being performed but

As part of the Project-by-Project
review additional testing will be
required where either tests were
not conducted in the past or there
is concern about the validity of the
data.

Guidance document requires
current, accurate test results
before a PAL can be issued
or reissued.

; 2) A new data management system is
23::6(3#%’0:: g;zrsr%k\;%ge being developeq t_o bette}r track test
for alerts when tests are resu!ts gnd t0 aid in t_h_e f"?ld
o monitoring qf actqa_ll mpctlon
: pressure being utilized in the wells.
3) The guidance document being
prepared for UIC approvals will
include strict guidelines for step
rate testing in compliance with U.S.
EPA standards.
Lack of consistency of 1) Annual project reviews will be Hiring of UIC staff positions
annual project reviews. addressed in the Project-by-Project | funded in the 2015-2016
In addition, over time review. Once the missing data are | budget to bolster the
the Division substituted collected and the project files are | resources needed to conduct
a questionnaire instead organized, project reviews willbe | the annual reviews and other
of a face-to-face gfﬁri?;:;ﬁ,d annually and more UIC related duties is under
meeting with operators |, o 1% qulations will outline the e

to discuss projects.

requirements for an annual project
review.

Guidance document for
project-by-project review
specifies documents and their
order in a project file. The
review will also require
extensive interactions, now
under way, with operators to
collect missing data,
remediate past-due tests, and
reevaluate the project.
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.. EXECUTIVE SUMMARY

The Division of Oil, Gas and Geothermal Resources (Division) has conducted an in depth
review and evaluation of the Underground Injection Control (UIC) Program of the District 1
office in Cypress, California (Los Angeles Basin). The objective of the review was to evaluate
the implementation of the UIC program in the Division’s District 1 (Cypress) in accordance
with Division mandates, regulations and policies. As a result of this review, performance
issues have been identified that can be mitigated through programmatic improvements
designed to move the District and the Division towards full compliance with UIC Program
standards.

Program evaluation methodology involved analyzing sample populations of UIC applications,
project files management, project approval letters, area of review (AOR) evaluations, UIC well
monitoring program practices, and annual project reviews (APR). To the extent possible,
program reviewers selected sample data from different historical intervals for evaluation
against current program standards.

In 1983, the United States Environmental Protection Agency (U.S. EPA) granted the Division
“primacy” - primary authority for the management and enforcement of the UIC Class |I
Program in California. This authority gave the Division primary responsibility for protecting
underground sources of drinking water (USDWs). In general, we found a significant increase
in completed injection applications consistent with a pattern of improved Division practices
following primacy.

The UIC program evaluation found deficiencies in the District 1 UIC program related to the
shortage of Division staff, inadequate well and data management systems, and a lack of
uniform staff training with regard to file handling and data entry. Lack of organization was
noted in the handling and storage of paper files, and project approval letters (PALs) were
confusing, information-deficient, overly generic, or incomplete.

AOR evaluations need to be conducted more consistently. While the performance of required
AOR evaluations increased significantly following the granting of primacy in 1983, a large
number of evaluations remain to be performed.

In 2012, District 1 initiated a Division wide deferral policy to allow for an AOR evaluation to
occur along with the annual project review. This policy was based on two assumptions: 1)
that AOR evaluations would be performed during the APR process, and 2) that the subject oil
fields had previously undergone an appropriate AOR process. However, analysis showed that
the AOR evaluations were not up to date and there were deficiencies in the annual reviews.

The Division employs a well monitoring program to ensure “zonal isolation to migrate against
the potential for injected fluids to migrate out of the intended zone or formation. To ensure
zonal isolation, the Division requires establishing a maximum allowable surface injection
pressure. Maximum Allowable Surface Pressure (MASP) is determined by a step-rate test
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(SRT), and requires mechanical integrity tests (MITs), including standard annular pressure
tests (SAPTs) and radioactive tracer (RA) surveys, of injection wells.

Our review of the District’s well monitoring program revealed that while SRTs used to derive
the MASP generally met current industry standards, some SRTs were not completely
consistent with EPA regulations. However, these problems have since been corrected through
“modification of procedures and improved data capture. In addition, as a result of a backlog of
regulatory actions, about 1/3 of the most recent required SAPT and RA surveys were past
their current scheduled performance date.

District oversight of MIT surveys was generally thorough. In cases of a failed test, operators
were required to remediate and retest the well to obtain a passing MIT, though the results
were often not correctly entered in the Division’s California Well Information Management
System (CalWIMS) database.

The Primacy Agreement requires that all existing Class Il projects in California be reviewed
annually. The Division has generally not met this obligation because the magnitude of the
effort requires additional staff, improved training, and better and more easily accessible
records. In District 1, in depth review of the active project list revealed that a majority of -
projects have not been reviewed since 2007.
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INTRODUCTION

General

Since 1983, the Division, part of the Department of Conservation (Department), has had primary
authority to regulate Class Il injection wells in California under the federal Safe Drinking Water Act
(SDWA). That authority is carried out within the Division’s UIC program.

in 2010, the Department and Division prepared a Budget Change Proposal (BCP) to
augment the UIC permitting program. That effort coincidentally revealed some significant
issues with program performance statewide. Subsequently, the Division created the
Monitoring and Compliance (MC) Unit to evaluate regulatory compliance issues generally,
and particularly with the UIC Program.

The MC Unit was tasked with evaluating and reporting on the strengths and challenges of the
UIC Program in meeting the statutory and regulatory standards on which the program is
based. These underlying standards consist of state statutes and regulations, the Primacy
Agreement and Memorandum of Agreement with the U.S. EPA, and the Division’s 2010 Letter
of Expectations delivered to UIC staff. This report is focused upon the Division’s Cypress field
office, District 1, and identifies the manner in which key UIC Program components have been
implemented there.

Understanding this report requires delineation of four major periods of significant regulatory
changes to UIC program requirements. These are listed in Appendix A of this report and may
be summarized as follows:

1. Pre-Regulation to 1978. Statutes and regulations prior to 1978 relied on requirements
to prevent movement of fluid, chiefly water, into neighboring operators’ hydrocarbon
reservoirs.

2. Regulations from 1978 to 1982. In 1978, regulation section 1724 was added to require
specific data be submitted with an application for injection project approval.

3. The Initiation of Primacy, 1983 to 2010. In 1983, the Division was granted primary
authority (“primacy”) from the U.S. EPA for the management and enforcement of the UIC
Class Il Program in California. This authority gave the Division, instead of the
U.S. EPA, primary responsibility for protecting USDWs, meaning waters containing
10,000 milligrams per liter (mg/L) or less of total dissolved solids (TDS). This authority to
protect USDWs required some program changes, including adding a two-part MIT
procedure, a specific AOR evaluation prior to the project approval process, and
clarification of how to protect waters with 3,000 mg/L TDS or less.
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4. From 2010 to 2013. In 2010, the Division prepared a Letter of Expectations to staff,
clarifying certain aspects of the UIC program implementation. During this time, Division
district offices were instructed to implement the Letter of Expectations during permitting
and annual reviews of existing projects.

To the extent possible, program reviewers selected representative sample data from each of
these historical time periods for evaluation against current program standards.

Purpose

The purpose of this review is to determine whether the Division UIC practices, including
permitting, inspection, monitoring, well MIT, plugging and abandonment, enforcement, and
data management practices, conform with UIC program standards as mandated.

Practical benefits of this report are expected to include improved APRs in accordance with
State Senate Bill 855 (SB 855 [2010]), better compliance with mandated report requirements,
and ultimately the adjustment of UIC projects going forward to meet current standards so the
state is in full compliance with the Safe Drinking Water Act.

Scope of Work & Audit Report Process

The scope of this analysis was patterned upon the Assessment portion, in Section Il, of the
Work Plan submitted with the 2010 Budget Change Proposal, which called for the following
activities to be undertaken:

1. Evaluate a representative sampling of old projects that are in fields that were discovered in
the 1930s and 1940s to determine if appropriate AORs were completed and to determine
if potential conduits for the injection fluid were identified.

2. Evaluate a representative sampling of recent projects to determine if appropriate AORs
were completed and to determine if potential conduits for injection fluid are present.

3. Evaluate a representative sampling of the records for annual project reviews to determine
if they were performed and documented adequately to determine if the project was in
compliance with the project approval.

4. Evaluate a representative sample of the Division’s UIC well monitoring program to

determine if adequate MIT surveys were conducted, evaluated, and documented to
ensure mechanical integrity of the injection wells.
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5. Evaluate a representative sampling of the Division’s UIC monitoring program to determine
if the MASPs were determined correctly and monitored to ensure compliance with the
PAL."°

This analysis focused primarily on items 1 through 5, of the work scope items above. Additional
findings related to program compliance were also included. Additionally, while SB 855 and the
2010 Work Plan describe the need for a Division-wide evaluation, this analysis is limited to
findings of UIC program issues for District 1 as a first step towards a Division-wide program
review. District 1 was chosen as the first district office for review because of its high population
density and urban setting, with corresponding higher risk to life, health and public resources.
As of December 2013, District 1 had a total number of 268 injection projects, of which a total of
154 were active.

A team approach was used to conduct the assessment. Engineers were assigned to review
specific program technical areas corresponding with their area of expertise. The MC Unit
Review Team received training in advance of this analysis by assisting the Cypress,
Bakersfield, and Orcutt offices with performance of AORs for proposed UIC projects for a
year prior to initiating this review.

Report Organization

This report is divided into the following sections: (A) UIC Project Applications, which looks at
UIC application completeness, project files management, and PALs; (B) AOR Evaluations;
(C) Maximum Allowable Surface Injection Pressure Calculations; (D) MIT; and (E) APRs.

Tabulated data summaries are presented at the end of the document in the Tables section.
Appendix B provides a simplified review of technical concepts and definitions related to oil and
gas drilling and the UIC program useful for an understanding of concepts and terms used
frequently in this report.

10 The BCP also specified a sixth and seventh activity, namely to evaluate whether
the Division’s UIC staff are appropriately educated, trained and have the necessary tools
to enforce the SDWA in regards to Class Il wells, and whether the Division has enough
staff and resources to adequately enforce the SDWA in regards to Class Il wells. These
important areas of inquiry are not addressed in this report.
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lll. DETERMINATIONS AND RECOMMENDATIONS

A. UIC Project Applications

1. Application Completeness

Before an injection project can be approved, operators must submit an application package with
data demonstrating that no damage will occur as a consequence of injection operations.
Current UIC program standards require that every application received by the Division, whether
for a new project or expansion of an existing injection project, must undergo an AOR evaluation
to ensure zonal isolation in the area surrounding each injector, so that no injected fluids will
migrate out of the approved injection zones. Zonal isolation determination requires an
evaluation of the well construction of every well within an area surrounding the injector and a
geologic demonstration that no conduits exist for fluid movement out of the intended injection
zone. The list of data required with an injection project application under current program
standards is detailed in the California Code of Regulations (CCR) section 1724.7, and includes,
but is not limited to:

1. A description of the purpose of the project.

2. An engineering study that includes reservoir characteristics such as porosity and
permeability of the formation, areal extent, average thickness, fracture gradient, original
and present formation temperature and pressure, and original and residual oil, gas and
water saturations.

3. A geologic study that includes structural contour maps drawn on a geologic marker at or
near the top of each injection zone in the project area, an isopach map, a geologic cross
section through at least one injection well, a representative electric log to a depth below
the deepest producing zone that identifies all geologic units, formations, freshwater
aquifers, and oil and gas zones.

4. Casing diagrams of all wells located in the area affected by the project. The casing
diagrams must include cement plugs, and actual or calculated cement fill behind
casing, and evidence that all plugged and abandoned wells will not have an adverse
effect or cause damage.

5. An injection plan and map showing injection facilities, maximum anticipated surface

injection pressure and daily rate of injection by well, a monitoring system to ensure that
no damage is occurring and that fluid is confined to the zone.
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6. The source and fluid analysis of the proposed injection fluid and the formation fluid, and
the treatment of water to be injected.

7. Other data necessary for a complete review of the proposed injection operation. These
data may include the results of injectivity tests and other formation tests to determine the
ability of the formation to take fluids without fracturing.

The MC Unit Review Team conducted an evaluation of the UIC applications for each period
against current standards. A sample of 52 injection project applications were reviewed for this
evaluation; 25 applications were reviewed from pre-Primacy periods, and 27 from post-Primacy
periods. Table 1 and Appendix B of this report present, respectively, a brief summary and
expanded discussion of these historical regulatory periods introduced in the preceding section.

Determinations
An analysis of UIC injection project applications in District 1 indicated that:

1. Early period UIC project applications were generally compliant with standards
corresponding to the periods’ application completion standards. Results of this
evaluation are summarized in Table 1 of this report.

2. Retaining incomplete project applications in a queue while requesting additional and/or
missing data from the operator is inefficient and increases the amount of work and time
required by District staff.

3. As shown in Table 1, 56% of the pre-Primacy injection projects were incomplete and
41% of approved post-Primacy injection projects were incomplete. Within the post-
Primacy sample population, only 1 of the 6 (17%) post-Letter of Expectations UIC
injection projects were incomplete.

4. While indicating a need for considerable improvement, these data suggest an improving
trend in UIC application completeness over time.
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Recommendations

The following program recommendations are based on general observations of application
review practices in District 1.

1. To expedite the application process, operators should assume responsibility for ensuring
that their injection project application contains sufficient and accurate engineering and
geological information necessary to demonstrate to the Division’s satisfaction that their
project will operate in compliance with the UIC program requirements.

2. Incomplete applications received by the District should be promptly returned to the
operator for completion, and not kept in a queue in the office as is the current practice.

3. As part of a project application package provided to operators, the application checklist
should be updated to include the requirements of the CCR Division 2, Chapter 4,
Subchapter 1 Sections 1724.7, 1724.8 and 1724.9 (Project Data Requirements), as well
as updates resulting from the implementation of Senate Bill 4 (SB4 [2014] Well
Stimulation and Treatment Regulations).

4. Applicants must provide the source of information and/or data contained in their project
application.

5. Staff should crosscheck all the regulatory references, geological information, well
construction, field and reservoir characteristics, plugging and abandonment plans,
information about fracture gradient, proposed operating conditions, USDW definition,
proposed construction and formation testing etc.

2. Project Files Management

The content of project applications should include: an engineering study; reservoir
characteristics for each injection zone (porosity, permeability, average thickness, areal extent,
fracture gradient, etc.); reservoir fluid quality data for each injection zone (oil gravity and
viscosity, water quality and specific gravity of gas); casing diagrams, including cement plugs,
actual or calculated cement fill behind casing of all idle, plugged and abandoned, or deeper-
zone producing wells within the area affected by the project; a geologic study including
structural contour maps drawn on a geologic marker at or near the top of each injection zone;
an isopach map of each injection zone or subzone; geologic cross section through injection
well; representative electric log; and an injection plan showing injection facilities and method of
injection.
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Determinations

1. Project file reviews revealed that important file documents are frequently not kept
together in a single location, but are found in different locations throughout the District
office.

2. Projects not recently reviewed are often missing critical data, possibly because the data
were not originally submitted, or because they were not organized in a manner that was
easily manageable or accessible. This makes it difficult to determine whether the project
files have all the necessary data needed to evaluate the project. It also makes it difficult
to cross-reference and/or check information for accuracy. This issue was not limited to
any particular time period or operator, rather seems to be an ongoing filing and data
management problem.

Recommendations

1. The District is currently making an effort to address the issue of files management with
the implementation of electronic filing, with the goal of storing all project file documents in
a single electronic database. The majority of recent project applications are submitted
electronically, making it easier to assemble all the components of the project file into the
appropriate electronic folder. For older projects, the District is completing a files
scanning project wherein paper project files are electronically scanned and stored within
an electronic database. This practice should be continued, and ways to enhance this
practice (e.g. — better data management systems) should be evaluated.

2. For projects already approved, missing data should be requested from the operator to
complete data gaps in project files.

3. Project Approval Letters

Once the proposed project has been reviewed, the District determines if the project can operate
in compliance with all the applicable statues, regulations and the Primacy agreement. If so, a
PAL is issued to the operator. At a minimum, this PAL should contain the requirements
specified in CCR Section 1714 — Approval of Well Operations, Section 1724.6, Approval of
Underground Injection and Disposal Projects, and Section 1724.10 — Filing, Notification,
Operating, and Testing Requirements for Underground Injection Projects. These sections of the
regulations specify the conditions for approval and requirements for operating an underground
injection project. Other conditions, such as safety, operational, and environmental
requirements, are typically added to the PAL.
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Determinations

1. PAL records were confusing. Many projects had more than one PAL in effect at
the same time. Several letters rescinded prior letters by date; others had more
recent approval letters referencing older approval letters.

2. Many projects have multiple injection zones, permitted at different times throughout the
life of the project, all under the same unmodified PAL. Projects originally permitted for
deep zones were later permitted, under the same PAL, for shallower zones, and vice
versa. Such project injection wells may not be appropriately cased or cemented for
injection into the proposed injection zone(s), thereby posing a threat to USDWs.

3. Many PALs were issued without clear identification of the approved zone(s) of injection.

4. Many PALs written in the 1990s and 2000s, do not include the type of project,
whether water flood, steam flood, water disposal, or pressure maintenance.

5. Some projects have no PAL. Project #849-18-013, approved in 1977, is one example of
a project that has no PAL.

6. The PALs are often generic with many having the same assumed project formation
fracture gradient of 0.8 pounds per square inch per foot (psi/ft). There is no evidence on
file on when or how such a fracture gradient was determined, and why all the PALs are
assigned the same fracture gradient.

Recommendations

1. In addition to the current standard conditions for new PALs, new PALs should have
unique identifying conditions in addition to the project identification number, field, fault
block and pool. Additionally, each PAL should have an expiration date, after which it is
renewed upon comprehensive review for compliance with its operating conditions,
applicable statutes, rules and regulations. Each PAL must specify the date for its
APR.

2. Any change in the project, including a change in operator, injection zone etc., should
require the issuance of a new PAL. Injection zone changes should require a new
evaluation, and a new, and unique, PAL.

3. According to the Primacy Agreement, if an operator wishes to change or modify the
work: plan or conditions of a project, the operator must submit a new application to the
division for evaluation. If circumstances warrant, the division will issue a new permit
reflecting the changes and resulting condition.
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4. Each PAL must contain a list of all the wells (injectors, producers, idle and plugged wells
etc.) associated with the project.

5. Every project formation fracture gradient must be based on a SRT conducted on the
project’s injection zone(s). Also, the date of the test must be specified on the PAL. A
PAL for multiple injection zones, must identify the fracture gradient for each zone.

B. Area of Review Evaluations

As of December 2013, there were 268 injection projects listed in District 1, of which 154 were
active projects. A review of a sample of District 1 injection projects was conducted to confirm 5
whether appropriate and complete AORs had been submitted by the operator and reviewed by

the Division. The MC Unit Review Team selected 45 injection projects for evaluation. UIC

project files and well files were reviewed to gather data for this evaluation. This sample group
comprised various project statuses (40 active, 4 terminated, and 1 rescinded project), from

fields discovered in the 1930s and 1940s. The selected projects included a variety of project
approval dates and project types, including water flood (WF), water disposal (WD), and gas
storage (GS). -

Of the 45 projects used as a sample population for this review of AOR use, 24 projects were
permitted pre-Primacy (pre-March 1983), and 21 projects were permitted post-Primacy. Of the
24 pre-Primacy projects, 20 projects were permitted before, and four after, the 1978 regulations
(CCR Title 14, section 1724, February 17, 1978). Of the 21 post-Primacy projects, 16 projects
were permitted before, and five after, the 2010 UIC Letter of Expectations.

Tables 2 and 3 respectively, present the pre- and post-Primacy injection project findings
summaries for the sample group reviewed. Tabulated data includes: project status, initial
project approval date, whether an AOR was completed, number of “bad” wells identified, and
comments regarding how identified potential zonal conduits were addressed.

An overview of the criteria required for evaluation of the appropriateness and completeness of
an AOR is presented within Appendix B of this report. As detailed in the appendix, the
presence, or lack of supporting AOR-essential criteria within a project or well file was used to
determine whether the required project review could have been completed. For example, it is
highly unlikely that an AOR could have been completed without casing diagrams. Casing
diagrams submitted with injection project applications are critical in determining zonal isolation
within the AOR. Casing diagrams are therefore a crucial application component that, when
missing, suggests that an AOR could not have been conducted.

When an AOR is delineated, the casing diagrams of the wells (including open-hole wellbores)

within the AOR are closely evaluated as potential conduits for fluid migration outside the
intended zone of injection. For the purposes of this review, wells evaluated are classified as
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“good,” “bad,” or “gray.” Wells are classified as “good” when they meet current standards of
zonal isolation. Those wells identified as direct or partial conduits due to poor, inadequate or
lack of cement, or mechanical problems, are classified as “bad” wells subject to remediation
prior to commencement of any injection. A third category of wells referred to as “gray” wells do
not fit into either of the first two categories. Gray wells were either completed and/or
abandoned to the standard existing at the time of their drilling, but are not now cemented to the
current standard as required by CCR section 1722.4 (Cementing casing); or do not meet the
specific plugging and abandonment or annular cement lengths required by CCR, Chapter 4,
Article 3, Sections 1723.1 (a) (Plugging of Oil or Gas Zones) and 1723.2 (Plugging for
Freshwater Protection), Section 1723.1(b); 1723.1 (c) (4) (open hole plugging and
abandonment).

Determinations

Tables 2 and 3 present findings summaries of the 45 projects evaluated. Figures 1 through 4,
present illustrated analyses of the AOR evaluation findings discussed below.

District 1 - Pre-Primacy Projects Review

Only 1 of the 24 approved pre-Primacy injection project files evaluated contained sufficient
AOR-essential criteria to support a complete AOR. Although these projects were approved
(including the 2 terminated and 1 rescinded projects-see Table 2) pre-Primacy, all of the
projects remained active post-Primacy and in conformance with Primacy requirements, should
have been reviewed, updated, and issued a modified PAL.

Figure 1 on the following page provides an illustration of the number and percentages of AORs,
completed (blue) and not completed (red) for projects sampled from the pre-Primacy and post-
Primacy time periods.

Common deficiencies in pre-Primacy AOR project file evaluations include: missing well lists,
missing well casing diagrams, casing diagrams with insufficient data such as the location of the
top of the injection zone(s) (T1Z), cement information, specific USDW depths, or reference to a
USDW, and well histories with inconsistent information.
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Appropriate AOR'S Completed Pre- and Post-Primacy

AOR's NOT COMPLETED, AQR'S COMPLETED,
Permitted Pre-Primacy - 23 Permitted Pre-Primacy - 1
{51%) {2%)

AOR'S COMPLETED,
Permitted Post Primacy - 9
{20%])

AOR's NOT COMPLETED,-
Parmitted Post Primacy - 12
{27%)

Figure 1: Appropriate AOR’s completed Pre- and Post-Primacy (total 45 selected projects).
AOR's not completed (78%) are shaded red and AOR’s completed (22%) are shaded blue. All but
one of the completed AORs was completed during the post-Primacy period.

District 1 — Pbst-Primacv Projects Review

A representative sample of 21 approved post-Primacy projects were reviewed for the presence
of appropriately delineated and complete AOR evaluations, and to determine if potential
conduits for injection fluid were present. Nine of the 21 projects were appropriately delineated
and had complete AOR evaluations; 12 projects did not. A total of 154 bad wells were identified
by District 1 post-Primacy AOR evaluations. These results are presented in Table 3, which gives
a project code number (PC no.) for each project evaluated.

Highlights of the Table 3 results were as follows:

1. Two approved injection project reviews indicated that no bad wells were identified by
District AOR evaluations. (PC nos. 78206011 and 84903013.)

2. Two AOR evaluations identified a significant number of bad wells still under additional
review by the Division as of December 2014. (PC nos. 32400015 and 32400016.)

3. Two AOR evaluations identified bad wells that were remediated as a condition of a letter
or PAL. (PC nos. 84939009 and 32018003.)

4. Three AOR evaluations identified bad wells to be addressed by implementing a
monitoring program. (PC nos. 66600007, 84918008 and 47806002.)

5. Graphical data for two of the projects with monitoring programs was not submitted to the
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Division in accordance with a stated condition of the PAL. (PC nos. 66600007 and
47806002.)

6. Applicant operator submitted incomplete AOR data to the Division. In one instance, out of
57 wells in the one-quarter mile AOR, only 7 casing diagrams were submitted for review.
A review of the casing diagrams shows inadequate casing information; moreover, there
was no information on the diagrams locating the top of injection zone. (PC no. 66600008.)

7. Forthe 12 post-Primacy projects identified in this review as having incomplete AOR
evaluations, the data suggest that the District did not identify or address them. For
each of these 12 projects, AORs should have been completed during the initial project
application evaluation before the issuance of a PAL especially considering these
projects were permitted under the post-Primacy agreement. Annually thereafter, these
projects could have been brought up to standard during the APR but were not.

8. Nine of the 21 project applications approved post-Primacy had appropriate AOR
evaluations completed. Eight of the nine applications were approved between 2005 -
2013. This demonstrates an improvement in AOR completions for new applications.

9. Many project files failed to contain maps of the directional path of the wells within the
AOR completely, or at all. Prior to 2010, AORs did not include the directional path of wells
in the area surrounding the proposed injection wells to determine the AOR boundary.
Consequently, a complete or accurate list of wells within the AOR was not available.

10. Records were frequently insufficient to determine if problem wells found in the AOR
evaluation were remediated prior to commencing injection.

Other Determinations Concerning Post-Primacy Projects:

11. Following direction from upper Division management in 2012, District 1 no longer
required use of the term “remediation” in permit language regarding “bad” wells
(potential injection fluid conduits) identified during AOR evaluations. The approved PAL
terminology was changed from “remediate” to “address.” It is unclear whether this
terminology change was intended to mean remediation, or merely monitoring. From
2009 to 2012 there was an increase in the number of applications for new or extension
of existing injection projects. This surge of applications, together with the number of
incomplete applications in the queue awaiting required data, resulted in delays of project
approvals. In 2012, to expedite the injection project evaluation and approval process, a
new Division policy was established that allowed operators to add injection wells (new
wells or well conversions) within existing injection project boundaries, without
comprehensive AOR reviews. This “deferral” policy was initiated based on the premise
that AOR evaluations would be performed later, during the APR process, and that the
subject fields had previously been through the AOR evaluation process.
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12. A review of 159 projects for APR compliance found that 5 projects had APR within the
last 5 years, 135 had no evidence of an APR conducted within the last 5 years (some as
long as 20 years), and 19 had no APR conducted. Evidence suggests reliance on a
questionnaire submitted by operators was used as an APR. For a more in-depth
analysis, refer to Table 10, in the annual project review section of this report.

Figures 2 and 3 below illustrate the results of the reviewed injection project evaluations and
breakdown of well status percentages within the 10 completed injection projects identified both pre-
Primacy (1 project) and post-Primacy (9 projects).

Overview of Pre-Primacy and Post-Primacy Injection Breakdown of Wells Reviewed
Projects Evaluated for AOR Completion

e
Bad Wells - !{55 (&)
Graywells [ 75 (93]

Good Wells

200 600 1000 1400 1800

1 COMPLETED AOR'S - 10 # Of Wells

AOR'S NOT COMPLETED - 35 Note: A total of 2,002 wells from 10 AORs were evaluated
Figure 2: Overview of Pre-Primacy and Post-Primacy Injection Figure 3: Breakdown of Wells Reviewed (from the 10
Projects Evaluated for AOR Completion. An AOR evaluation should completed AORs) showing the numbers and sample
have been completed for each of the 45 selected projects. population percentages of the good, gray, and bad

wells identified from the District 1 review of the 10
completed AORs.

Seven In-Depth AOR Evaluations Conducted During This Review:

Based on the finding that 35 out of the 45 pre- and post-Primacy projects reviewed had no
AOR evaluations, the MC Unit selected a subset of 7 project files from this group to perform
its own in-depth AOR evaluations. The MC Unit Review Team identified and listed the wells
in each AOR, reviewing individual well histories and evaluating casing diagrams.

Determinations

These focused evaluations led to the following determinations:

1. A total of 230 well casing diagrams from the 7 injection projects were reviewed for
zonal isolation. The review indicated that 37 wells (16%) were “bad”, 69 wells
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(30%) were “good,” 16 wells (7%) were “gray,” and 108 wells (47%) were “NEI”
(Not Enough Information) (see Figure 4 below).

Well Zonal Isolation Status Evaluations

NEI Walls e e ol et =l s Mttt 4 27
Bad Wells INEEEEEEEERN 37 (16%)
Gray Wells RS 16 (7%)

Good Wells ISR ¢ {30%)

0 10 20 30 40 50 &0 70 80 90 3100 110 120
# OF WELLS

Figure 4: Well Zonal Isolation Status Evaluations (of 7 Projects Reviewed)

“Good” wells, meet the required zonal confinement; “gray” wells were either completed and/or
abandoned to the standard applicable at the time of their drilling, but not to the current standard; or
do not meet the specific plugging and abandonment or annular cement lengths required by current
regulations; “bad” wells evidence a direct or partial conduit from the injection zone. A total of 37
wells were identified via the detailed review as potential conduits. A large number of well files
reviewed did not have enough information to make a determination whether the well has a direct, or
partial conduit from the injection zone.

2. 108 well casing diagrams, or 47 percent of the 230 well casing diagrams,
reviewed for this focused evaluation, lacked sufficient information. These casing
diagrams did not set forth enough information to determine whether the well had
complete integrity or could be a potential conduit for fluid to migrate from the
injection zone. Information missing typically included casing sizes and setting
depths, detailed cement information, (type, additives, amount in cubic feet, and
yield if available, placement depths, perforations), depths to T1Z, to USDW, to the
base of fresh water (BFW), and to geologic markers true vertical depth (TVD).
Also missing, in typical samples, was an indication of whether the well is
directional or vertical (straight hole), sidetracked or redrilled, and the depth to
theoretical or calculated tops of annular cement, and cement plugs. Finally,
these casing diagrams had not been brought up to date, and thus did not reflect
the current status of the well.

3. The “bad” wells identified by the MC Unit had direct conduits or partial conduits from
the injection zone. Of the 37 identified “bad” wells, 16 are currently plugged and
abandoned (P&A); 17 are active, two are idle, and two are designated “unknown
status” in the CalWIMS database.
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4. Under certain conditions, an operating production well can become a conduit for fluid
migration outside the intended injection zone if its operational status changes, or there
is a change in the production well, or a change in the depth of fluid injection within the
AOR of the production well. Many currently active producing wells located within the
area of influence of an injection project are not cemented across the top of the
injection zone. Consequently, if the well stops producing (becomes idle/shut-in), the
absence of draw-down from pumping activity, which previously created a cone of fluid
depression below the top of the injection Zone, can allow the well to become a vertical
conduit for injection fluid as production pumping subsides.

A second potential scenario wherein a previously adequate production well can become
an injection fluid conduit occurs when the operator begins injection to a shallower zone
within the radius of influence of the producing well. If the production well is not
cemented across the top of this previously unanticipated injection zone, the production
well can become a conduit for injection fluid outside the intended injection zone.

Despite these scenarios, there was no evidence that any of the 37 wells identified as
“bad” in the project files were addressed as potential conduits.

Eight of the 37 bad wells also failed to meet the cement standard at the base of
freshwater (BFW) (3,000 parts per million TDS), which requires that, unless the BFW
is located behind the surface casing which is cemented to surface, a 100 foot barrier of
cement should be placed in the annular space between the casing and the wellbore
across the BFW (Title 14 CCR section 1722.4). For plugged and abandoned wells a
100 foot cement plug shall be placed inside the casing across the BFW interface (Title
14 CCR section 1723.2).

Recommendations

1. The District should base all project evaluations on the requirements of Title 14 of the
CCR; and applicable requirements of Title 40 of the Code of Federal Regulations (CFR)
parts 144 through 146 which, as amended in July 1, 1983, set the minimum
requirements for individual UIC projects.

2. All active projects should have an appropriate and complete AOR conducted for each
project. If an AOR was not completed or if a project file is missing any geologic or
engineering data (i.e., maps, logs, casing diagrams, etc.) required for a completed
project, then this data should be submitted by the operator, reviewed by the District, and
the project file updated during the APR. The District should also ensure that each
project file contains a list of all the wells in the project and that the casing diagrams
have complete casing, cement, and formation information, in addition to data on TDS in
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formation water.

3. When a project application is submitted, either for expansion of a project, addition of one
or more wells, or conversion of a producer/observation well to an injection well, the
districts should use the opportunity to verify whether a proper AOR evaluation has been
conducted for that project. If no AOR evaluation has been conducted, a full AOR should
be conducted prior to project approval.

4. The AOR delineation should be based on the zone of endangering influence (ZEl) vs.
use of the quarter-mile fixed radius review. Unless a field study has been conducted to
justify exclusive use of a fixed-quarter mile radius AOR, in a given field, analytical
methods should be used in conjunction with the fixed-radius method, especially when
adequate reservoir data is available. The Division must determine which method is most
appropriate for each geographic area by either using the ZE! calculated value or the
standard quarter-mile fixed radius. The ZEl is defined as the lateral distance
surrounding the injection well in which the pressure in the injection zone is sufficient to
cause the migration of fluids out of the zone. To determine the ZEI, both the Primacy
application and 40 CFR 146.6 (b) require that a radial flow equation, such as the
Modified Theis or Bernard’s equation, be used when appropriate data are available.
Radial flow equations predict the behavior or movement of fluid in a confined porous
media, such a subsurface formation.

5. Unless a field study has been conducted to justify exclusive use of a fixed-quarter mile
radius AOR in a given field, analytical methods should be used in conjunction with the
fixed-radius method, especially when adequate reservoir data is available.

6. The definition of zonal isolation should be more carefully defined based on the
operations proposed. When mud inside the casing is used to support an argument for
zonal isolation, the adequacy of the mud as an effective barrier to fluid migration
should be demonstrated.

7. Production wells considered “good” for AOR purposes, based on the assumption that
continued operation should prevent their becoming a fluid conduit, should be flagged
during AOR evaluation as a potential concern, and listed on the PAL. The operator
should be required to notify the Division if the well is shut-in for more than 30 days as a
condition of the PAL.

8. Inmost cases, a change in injection depth should trigger a requirement for a new AOR
evaluation to determine whether wells within the AOR are adequately cemented across
the new TIZ, and the remediation of wells that are not adequately cemented across the
top of the new zone. The practice of changing injection zones within a well could
present problems with zonal isolation resulting in potential conduits for fluid migration
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since these wells were not originally constructed to isolate the new zones. Special
attention should be paid to projects when the injection zones proposed are shallower
than the original production/injection zones.

9. The District should confirm whether wells placed in a monitoring program are being
monitored according to PAL testing requirements.

10. AOR reviewers should document all the steps taken to complete a review. All
calculations and methods the engineer uses to conclude whether potential conduits
exist should be documented on each casing diagram, and in the well and project files.

11. Locating the USDW in each project area should be a priority since the Primacy
Agreement specifies that the USDW and base of fresh water shall be protected.

12. The District should continue the current practice of aquifer protection based on both the
state BFW and the U.S. EPA USDW definitions, and zonal isolation. Also, the District
should, at a minimum, spot-check the depth of BFW and/or USDW during AOR
evaluations using current electric log and reservoir information.

13. The District should ensure that the depths of BFW and USDW, Ti1Z(s) and formation
markers are identified on all the casing diagrams.

14. Casing diagrams for all well bores within an AOR should be reviewed to ensure fluid
confinement to the intended injection zone.

15. The Division should acquire software for 3-D plotting of the subsurface bottom location
of all wells within an AOR. The Division currently depends on the operator to submit
directional survey data to prove whether or not a well penetrates the AOR anywhere
along the length of the well path. Also, 3-D software should be utilized to keep track of
project wells and injection formation tops.

16. Records should be tracked and made easily available to expedite AOR evaluations.
Project records should be placed in one location for project review. Currently, in order to
review a project, an engineer needs to review multiple paper and electronic files to find
all the data for a project review. District 1 is currently scanning all project and well files,
with new data submitted and filed electronically. This practice should be continued and
expanded upon. This will mitigate some of the file organization issues, and reduce the
time needed for AOR evaluation.

17. The District should use well histories to verify the accuracy of casing diagrams in the

project files (e.g. cement volumes used, cement injection point depths and intervals,
casing and hole size) to provide quality assurance for the UIC project well data. .
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18. All injection wells given “deferrals” of AOR evaluations should have a project review
completed as soon as possible. At a minimum, these wells should be evaluated to
determine whether proper project evaluations were in fact previously conducted for
those projects.

Additional Considerations:

19. The “gray” category of wells (see Figure 4, above) has no defined criteria, resulting in
inconsistencies in well classification among staff. Also, lack of defined criteria for
classifying a well as gray makes it difficult for staff to decide on the appropriate form
of remediation to require.

20. Among the minimum requirements of 40 CFR Parts 144 through 146 as amended in July
1, 1983, is the delineation of the AOR based on 1) Theis equation or an equivalent
analytical method; or 2) a fixed-radius of not less than one-quarter mile. Each method is
supposed to be chosen based on its ability to predict with confidence the ZEIl and
therefore the area that is to be examined for potential pathways\“. The District uses the
fixed-radius method in exclusion of any analytical method in determining the ZEl or AOR
boundary. With reliable field data and a good understanding of the basic underlying
assumptions, an analytical method should be used to delineate the boundary of an AOR
based on the ZEI or to confirm the use of the fixed-quarter mile radius.

21. In the majority of evaluations, the location and depth of BFW or USDW were determined
from old drilling records, spontaneous potential logs (used to detect permeable beds and
formation water salinity) and resistivity logs. Our spot-checks of formation depths
against electric logs found that some depths were inconsistent. With improvement in
technology and the interpretative methods for determining both BFW and USDW, a more
accurate result and/or confirmation of the existing data could be made.

C. Maximum Allowable Surface Injection Pressure Calculations

General

The MC Unit evaluated a representative sample of Division 1 UIC monitoring program projects
to determine whether the MASPs are determined correctly and monitored to ensure compliance
with project approval requirements. MASPs were reviewed for their adherence to State and
Federal regulations (2010 Letter of Expectations, and 1999 U.S. EPA SRT Procedures) by
analyzing SRT results --the approved test method for determining MASP—provided in UIC
project folders and on the District’s shared SRT data drive. The unit also queried the CalWIMS
database to review the District’'s monitoring of active UIC well MASPs.
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Of the initial 46 historical UIC project files reviewed, only four contained SRT data. This sample
size was determined to be too small to evaluate whether: 1) SRT data was consistently used
in establishing formation fracture gradients, and 2) SRT were conducted accurately.
Determining the formation fracture gradient, i.e., the factor, in psi/ft, used to determine the
pressure the formation will fracture, is necessary to set to the limit for the maximum injection
pressure allowed for the project. Therefore an additional 29 SRTs, from the District's step rate
test analysis conducted post-Primacy and post-Letter of Expectations, were added to the 4
historical step rate test found in the project files for a total 33 SRT. These were evaluated
under the District’s current SRT procedures and U.S. EPA standards.

The formation fracture gradients obtained from the SRTs were compared against the permitted
injection gradients to examine the accuracy of the District’s fracture/injection gradient permitting
process. According to the Letter of Expectations, the permitted injection pressure should be
95% (or less) of the fracture gradient (Letter of Expectations, 2010). The review also looked at
the number of SRTs witnessed in the field by District staff.

Determinations

1. None of the SRT data in the four “historical” UIC project files met the U.S. EPA
standards for an acceptable SRT, and only 16 of the 33 SRTs evaluated met U.S.
EPA standards. Additionally, 5 of the wells evaluated were permitted at an injection
gradient above the fracture gradient, as determined by a SRT. Table 4 provides a
summary of these results.

The most common reasons observed for the failure of SRTs relative to the U.S.
EPA standards are: insufficient step-rate duration and lack of notation of the
instantaneous shut-in pressure (ISIP).

2. The permitted injection pressures for each UIC injection well corresponded closely
with the fracture gradients determined by the SRTs.

3. -As shown on Table 5 of this report, of the 33 SRTs evaluated, 13 were witnessed
by Division staff and five were waived, leaving 15 SRTs with no indication of
whether test notification or witness by the Division was provided.

4. Data management for SRTs was deficient. File reviews showed that while more
recent data was entered into the Division’s CalWIMS database, it was often sporadic
and incomplete. Historical data, only available in hard copy, was usually not clearly
marked or identified in well files, or UIC project files. This lack of clear data
management procedures or systematic storage of STR reports, makes it difficult to
locate test results thereby impairing decision making. MASP are established from
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fracture gradients calculated from SRT.

5. There are two permitted injection gradients. One is set for the UIC Project as a
whole, and is the more general, conservative, gradient found on the PAL. The
second injection gradient is set specifically for each component injection well, based
on SRT result obtained for each well. The more specific injection gradient, and not
the general PAL injection gradient, should therefore be used for the well-specific
permit for each component well. District 1 follows this correct practice.

6. Many historical MASPs approved on original PALs have not been verified by field
tests. The District has been reviewing many MASPs, and is developing a more
robust testing procedure to accurately determine the MASP as per State laws and
regulations. i

Recommendations

1. SRT data should be included in both the UIC project file as well as the specific well
file for which the SRT was conducted. It is important to document how the initial
MASP and fracture gradients were determined for a UIC project, and it is also
important that each injection well be assigned its own fracture gradient (as
determined by a SRT), and calculated MASP. No formation is completely
homogeneous, and fracture gradients can vary greatly within a single project area.

2. To properly determine fracture gradients and MASPs, a proper SRT is needed.

3. Where a permit specifies an injection gradient greater than the fracture gradient
determined by an SRT, corrections to the permit should be made promptly with
notification and acknowledgement by the operator.

4. The Division’s CalWIMS database should be modified to include data fields for SRTs

witnessed, test results, and observations, making it easier for Division staff to permit
and monitor injection wells.

D. Mechanical Integrity Testing

General

Zonal isolation is required to meet the dictates of the federal SDWA. To help ensure zonal
isolation, the Division requires MITs to verify injection well casing integrity, and to ensure that
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there is no fluid migration out of the approved zones of injection. Pursuant to title 40 of the CFR,
section 46.8(a), an injection well has mechanical integrity if: (1) there is no significant leak in the
casing, tubing, or packer; and (2) there is no significant fluid movement into an USDW through
vertical channels adjacent to the injection well bore. This two-part criteria is verified through the
SAPTs for internal mechanical integrity, and RAs to detect fluid movement.

MIT Numerical Performance Adeguacy

To determine if a sufficient number of MITs were conducted in conformance with applicable
testing schedules, a review of recent MITs was performed for all of the UIC wells in District 1.
Due to the large number of UIC wells, the detailed review of the MIT schedule was only
conducted for District 1 WD wells. All active WD wells in District 1 were reviewed, with 20
selected for further numerical MIT evaluation. MIT data for these 20 wells were compiled from
the year 2000 forward.

The MC Unit reviewers noted the number of MITs conducted for each well, then compared this
number to the number of tests required by the schedule. Table 6 presents a data evaluation
summary showing SAPT surveys performed versus SAPTs required. Table 7 presents a similar
data evaluation summary showing RA surveys performed versus RA surveys required.

Test Schedule

State and federal regulations require specific testing schedules for MITs. SAPTSs for wells are
required prior to initial injection and every five years after, while RA surveys for fluid migration
are scheduled on the basis of well type, as follows:

Water Disposal Wells: Once every year

Waterflood Wells: Once every two years

Steamflood Wells: Once every five years

Cyclic Steam Wells: Once every five years (added in Letter of Expectations)

imed el e

The District Deputy also has the option to modify the testing schedules on the basis of geologic
and reservoir information documented and submitted by the operator. )

MIT Tests Witnessed

Determining the percentage of tests witnessed by district field engineers is an important aspect
of the UIC program. A U.S. EPA audit of the State UIC program set a witnessing requirement of
25% for MITs, and the district staff has made increased MIT witnessing a priority.

CalWIMS Data Entries

There are 11 possible test result seieétions used by District 1 in the CalWIMS database for both
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RA surveys and SAPT tests. These are:

9RO 2 N

Cancelled

Deferred
Inconclusive

N/A (Non-applicable)
No Test

Not Good

OK/Pass

See Report

Waived

10. Waived-NEA (No Engineer Available)
11. (Blank)

Of the possible test result selections, the majority of tests generally fall under one of the
following:

1.

N/A — A seldom used status in the past, N/A has been redefined by District 1 staff in 2013
to be used as a means of tracking MITs that the operator did not report to District 1 staff.
The ability to determine how many MITs were conducted but not reported is important
when calculating the percentage of all MiTs witnessed. If the test was never called in,
Division staff never had the opportunity to witness the test, and these tests are subtracted
from the overall number of MITs conducted when determining the percentage of MITs
witnessed.

Not Good — MITs that fail for any reason are labeled as “Not Good”. It provides a list of
wells to follow up on to determine if the proper actions were taken by the operator to
remediate the well. Common failures are injection above MASP, leaking packers or
tubing, and holes in casing allowing injection fluid to migrate above the approved zone of
injection.

Waived/Waived-NEA — Due to operator scheduling, and District staffing levels, there are
many more MITs conducted than there are field staff available to witness. Frequently a
test cannot be witnessed because the only available field engineers are witnessing other
tests, or participating in other activities including higher-prioritized field work, staff
meetings, or fraining sessions. A primary goal of District 1 is to maintain the total number
of MITs witnessed to at least 25%, as per agreement with the U.S. EPA.

(Blank) Not an official status. “Blank” simply refers to an empty data field in the CalWIMS
database. There are different reasons why some MIT status fields may be left blank, the
most common being the engineer entering the data forgot to fill out one or more input
boxes on the MIT form. Other causes of blank data fields are associated with older MITs
for which data may not be available, or missing field data from the engineer witnessing the
MIT who did not record the data properly during the test.
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Data Schedule & Witness Review Methodology

The Division considered a large number of UIC wells for the MIT test portion of this review,
looking at such information as: the number of wells with overdue MITs, the number of wells which
currently do not pass the MIT requirements, and an estimate of the percentage of MITs
witnessed in the field by Division staff. Emphasis was placed on determining if testing
schedules were maintained, and if a method was in place for identifying overdue tests and
bringing well testing schedules back into compliance. There may be many reasons a MIT
becomes overdue, and it is critical to be able to identify and update overdue MITs.

Figures 5 & 6 illustrate the relative proportion of MIT-related data entries including operator
notifications, witnessed and waived tests, and results of witnessed test results for District 1 WD
wells’ SAPT and RA surveys, respectively. Tables 8 and 9 provide summaries of the
percentages of MITs witnessed prior to 2013, and in 2013, respectively.

To evaluate these data in CalWIMS, specific data fields including “Last Test Date,” “Next Test
Due Date,” “Test Interval,” and the most recently entered test were reviewed. The “Last Test
Date” data field was compared with the most recently entered test, and to check if a test was
currently up to date, the most recently entered test date was compared to the current date of the
query (11/13/13) to see if the test interval had been exceeded.

The accuracy of this “Last Test Date” data field is important because this is the method by which
CalWIMS tracks overdue MITs. If the “Last Test Date” field is blank, or overdue, it appears in the
report as an overdue MIT test. However, wells that are actually current on all MiTs, but did not
have the “Last Test Date” entered or updated, will also appear on this overdue list. It then
becomes critical that the “Last Test Date” data be as up-to-date and accurate as possible to
capture all overdue MITs and is something the district offices should be updating routinely when
evaluating their overdue MITs.

Figures 7 through 11 illustrate the breakdown of the “Last Test Date” data. These data were
determined to be correct about 50% of the time.

Findings

1. Since 2013, the District has made significant strides in improving the quality of data
entries into the CalWIMS database and in eliminating the backlog of MIT data.

2. RA surveys were conducted on all of the 20-well sample groups used in this review
(Table 7), however SAPTs were conducted on only 12 wells during this same time
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interval (Table 6).

3. The majority of MITs were recorded in the CalWIMS database, and the data were
mostly accurate. Wells not passing their SAPT or RA survey were flagged and a notice
containing the reason for the test failure was sent to the operator directing them to
remediate and retest the well to obtain a passing MIT.

4. CalWIMS offers an MIT module to track overdue MITs, however it is cumbersome to
use and relies on the “Last RA Date” and “Last SAPT Date” data fields. These fields
are separate data boxes which an engineer must fill out when entering MIT data into
CalWIMS , and are often forgotten, not updated, or left blank, especially when older
data is transferred manually, separate from the MIT test data entry section in CalWIMS.

5. Four out of the 12 SAPTs were not conducted according to schedule. Only 5 RA surveys
were conducted on schedule, and 7 wells had 3 or fewer missing RA surveys.

6. Field engineers do not consistently enter data in the same way, or even in the same
database field, sometimes leaving database entries empty (blank data fields). This
suggests that field engineers may not receive sufficient, or specific and consistent,
instructional emphasis on details of field testing data collection and data entry.

7. The District has improved its performance in witnessing MITs in the field. The number
of witnessed tests rose from 20% (prior to 2013) to 30% by 2013. This is more than
the EPA requirement of 25%. Review of test schedule data shows that approximately
32% of RA survey and SAPTs were overdue at the time of the review team’s program
evaluation in 2013.

8. The Division’s recent stress on the subjects of withessing and data tracking has likely
prompted more complete and accurate information entries into CalWIMS. Tables 8 and
9 provide summaries of the percentages of MiTs witnessed prior to 2013, and in 2013,
respectively.
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SAPT Witness Response and Outcome

—  Inconclusive
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Figure 5: SAPT Witness Response and Qutcome (1144 total District 1 SAPTs reviewed)

RA Survey Witness Response and Outcome

Cancelled

1%
inconclusive
1%

Not Good

See Report 2%
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Figure 6: RA Survey Witness Response and Outcome (1,857 total District 1 RA surveys reviewed)
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Number of Overdue RA Surveys
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On Schedule
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Figure 7: Number of Overdue RA Surveys

Number of Overdue SAPTs

Figure 9: Number of Overdue SAPTs
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Accuracy of RA Survey Date Data

Figure 8: Accuracy of RA Survey Date Data

Accuracy of SAPT Survey Date Data
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Figure 10: Accuracy of SAPT Survey Date Data
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RA Survey Test Time Interval in Months

36

—108% o o5%

Figure 11: RA Survey Test Time Interval in Months

Recommendations

1. For a failed MIT on any injection well, the operator should be required to shut in the
well, remediate the problem, and retest the well, repeating until it passes, or to plug
-and abandon the well and disconnect all injection lines to the well.

2. Field engineers should receive adequate instruction and emphasis on methods and
importance of test data collection.

3. The District needs to catch up with the out of date MIT surveys and bring those wells
back into compliance.

4. A better, automated method of populating the SAPT and RA survey date fields would
eliminate the data errors and provide more accurate information which can be utilized to
easily find wells with out of date MiTs.

5. The District should continue improving the witness percentage of all SAPT, RA survey

tests in order to keep up with the U.S. EPA requirements and provide accurate data in
CalwIMs.
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E. Annual Project Reviews

To verify that a UIC project is in compliance with applicable statutes, regulations and the Primacy
Agreement, an annual review of the project is required. Annual project reviews (APR) are also
required to determine if the PAL conditions are sufficient to ensure that the project does not pose a
danger to an USDW and BFW. The MC Unit conducted an evaluation of 70 UIC projects, sampled
from projects approved between 1959 through 2013 (pre-regulatory through the Letter of
Expectation periods), to determine if projects were reviewed annually. In addition to the project files,
other District records, such as the active project database, were reviewed to determine the
frequency and the extent of the APRs.

Under the file review component, the District staff reviews the project file to ensure that: (1) all
appropriate data and test results are on file; (2) they are properly analyzed; and (3) any missing data
and/or information is identified. Information for annual reviews is developed by sending a
questionnaire to the operators requesting information about the project. This is followed by a face-
to-face office meeting with the operator to discuss the project. The third and final phase is the onsite
field inspection to verify that operating conditions conform to conditions of the PAL.

From the 1930s through the 1990s the District conducted regular APRs, including office meetings with
operators, to discuss projects. The frequency of those meetings increased after the adoption of the
1989 Repressuring Act. The frequency and scope of the meetings began to decrease, and were
replaced in the 1990s with a reliance on written questionnaires sent to the operators to be completed
and returned to the District. These questionnaires were based on project review, production and
injection data.

As discussed in Section B of this document, from 2009 to 2012 there was an increase in the number
of applications for injection projects. With improved data and information submittals resulting from
more thorough District reviews and project data requests, coupled with a shortage of staff, a surge in
applications caused delays in project evaluation and approval. To expedite injection project
evaluation and approval, a new policy was established in 2012 that allowed operators to expand
injection projects for currently active fields without having to go through comprehensive AOR review,
on the assumption that AOR review could be accomplished at the next annual project review.
However, in most instances, there was no such follow-up annual review.

Table 10 presents a summary of overdue annual project reviews from the District’'s 154 active, and 5

proposed projects. Figure 12 illustrates the number of annual project reviews overdue by years
overdue.
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Findings

1. For many injection projects, there is insufficient documentation to verify whether the
APR questionnaires were reviewed after they were received by the District, or if there
was a follow-up information request, or onsite field inspection. There is, however,
evidence indicating that notices were sent to operators regarding overdue tests. This
indicates that some level of review was conducted.

2. There is a lack of consistency in the comprehensiveness of APRs. Several versions of
APR questionnaires were found, each with varied information requirements.

3. The active project list shows that 76 projects were last reviewed in 2006. Forty-five of
the 76 projects have the same review date of June 4, 2006. It is not known whether the
date was the actual review date or the date the review was recorded in the database.

4. The practice of AOR project deferrals involved deferring AOR evaluations for new or
converted injection wells located within existing injection project boundaries, with the
understanding that these new injectors would be evaluated during the projects’ APR.
Out of the total 209 project applications in the queue for 2013 review, 176 AORs were
deferred.

Number of Reviews and Time Overdue

] Ho Annual review on
Less than § years {Last Reviewed after 2008}

Record
(5} {13}

Greater than 20 years
{Last reviewed 1993)

(22)

Loss than 10 but more
than § years {Last
Reviewed between 2005 Greater than 10 yesrs
and 2008} {Last reviewed 2003}
(97 (16)

Figure 12: Number of Reviews and Time Overdue

Recommendations
1. To ensure compliance with the requirements of Title 14 of the CCR, section

1724.10(h), the District should review all active projects annually. Projects not
operating in compliance should not be renewed until the operator can demonstrate
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compliance.

2. APRs should be consistent and comprehensive, and should include verification of the
project’s engineering analysis, review of required tests and their respective analyses,
and review of special conditions of the PAL. Reviews should include field verification of
PAL conditions and special requirements.

3. With anticipated increases in staffing, the District should use the APR as an opportunity
to conduct comprehensive ACR evaluations of projects that have not previously had an
evaluation conducted.

4. Several versions of the APR questionnaire displayed varied and inconsistent
information requirements. APR questionnaires should be comprehensive and

standardized for use for all operators.

5. The questionnaire used for APR should be revised to include the provisions of
the Division’s Well Stimulation Treatment Program (SB 4).

UIC Program Assessment Report, District 1 32|Page



IV CONCLUSIONS

The Division of Qil, Gas and Geothermal Resources (Division) has conducted an in-depth review
and evaluation of the Underground Injection Control (UIC) Program of the District 1 office in
Cypress, California (Los Angeles Basin). The UIC program evaluation found systemic problems in
the execution of the UIC program in District 1. Some of the problems relate to local issues such
as the lack of organization in the handling and storage of paper files, and project approval letters
(PALs) that were confusing, overly generic, or missing. At a higher level, these problems reveal
some systematic problems that have existed within the Division for many years and are the focus
of active remedial activities currently. These include: insufficient staffing to address increasing
regulatory workload in addition to significant remedial programmatic work, poor recordkeeping on
mostly paper forms and the lack of modern data tools and systems, outdated regulations that in
some cases do not address the modern oil and gas extraction environment, inconsistent and
undersized program leadership, insufficient breadth and depth of technical talent, insufficient
coordination among fields districts and Sacramento, and lack of consistent, regular high-quality
technical training.

The Department of Conservation and the Oil and Gas Supervisor and his staff have enacted
strategies and activities to address these long-term systemic problems. The Division will soon be
reorganized to improve cooperation and consistency among districts and Sacramento and
improve technical and programmatic leadership with attention focused on specific regulatory

“programs. These include UIC, Well Stimulation, Idle and Abandoned Wells and Facilities,
Emerging Technologies and Regulations, Well and Data Management, Environmental Review,
and Technical Training. Regular training programs are being put in place. A robust rulemaking
effort is underway that will refresh the Division’s regulations to address current oil field realities.
With the passage of the 2015-2016 budget, the Division has begun working through the state
process to bring a well data management system and modern tools to the Division. Furthermore,
the Division is undertaking high-visibility recruiting efforts to bring talent to improve the Division's
geographical information systems and data management capabilities, monitoring and compliance
of Division activities, environmental review, and additional staff to meet the challenges of constant
improvement of the UIC program and the obligations of the compliance schedule with the US
EPA.

In addition, the Division, by virtue of its compliance agreement with the US EPA, has committed to
a project by project review that will commence this fall and be undertaken concurrently in all
districts. The Monitoring and Compliance Unit will be deployed to both assist with the review and
conduct internal oversight of the review process. Via this review, each project will be reviewed,
reevaluated, and any deficiencies resolved, which in some cases may require termination of the
project. The schedule for this review is contained in the plan (attached) for UIC improvements
submitted to the US EPA on July 15, 2015.
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Appendix A
History of Injection Regulations in California

& Development of UIC Standards

The Division of Oil and Gas (later renamed the Division of Qil, Gas, and Geothermal Resources)
was created in 1915 to address the needs of the State, local governments, and industry by
establishing statewide uniform laws and regulations to supervise the drilling, operation,
maintenance, and plugging and abandonment of onshore and offshore oil, gas, and geothermal
wells. Division mandates include preventing damage to: life, health, property, and natural
resources, including underground and surface waters suitable for irrigation or domestic use, and
oil, gas, and geothermal deposits.

Many of the statutes and regulations in effect today began with a focus on maximizing oil and
gas production and protection of correlative rights. Although the California oil and gas industry
began in the 1860s, prior to 1915 there were few formal regulations for drilling and production
activities in the state. By 1915 laws were passed, under the jurisdiction of the State Mining
Bureau, in response to a widespread demand from oil operators to regulate the drilling of wells.
Of primary concern was the loss of oil and gas production from the infiltration of subsurface
waters into producing reservoirs. In June of 1915, laws requiring operators to use metal well
casings were enacted in an effort to prevent water from migrating into oil or gas-bearing strata;
again, not to protect ground and surface water, but to protect oil and gas zones by keeping
water out.

Table 1 of this report presents the development of regulatory standards in California as
occurring within 4 major periods of significant regulatory changes divided within the principal
division of pre- and post-Primacy. These periods are outlined below:

1. 1930 to 1978 - Pre-Requlation: In the early years, the level of data and information
submitted as part of a project application varied in scope and quality. The data and information
were sometimes based on the standard and criteria contained in an order and/or lease
agreement in effect at the time. Prior to 1958, there were no specific data and/or information
requirements for project applications. Application for most projects were basically discussions
of the projects followed by a written request for project approval. The discussions focused on
protection of oil and gas strata, and reduction of waste or conservation of oil and gas reserves.

In 1958 the California Subsidence Act was passed in response to the issue of land
subsidence due to oil and gas production from Wilmington Oil Field. With the passage of this
act, came the 1959 S-59-1 repressuring plan that established specifications for operations in the
Wilmington Qil Field. The plan established criteria for injection project applications. Although
this Plan was specific to the Wilmington Oil Field, it became the template for injection project
applications and later the forerunner of injection project approvals found in current sections
1724.7 and 1724.10 of the CCR passed in 1978.
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Prior to the adoption of the plan, there was no formal application or uniform operating
standard. After the adoption of the Plan (S-59-1), most project proposals included basic
information such as contour maps on or near the top of the producing zone; a cross-section
through the proposed injection well; an analysis of the zone water salinity and proposed water to
be injected; electric logs, a well list; a letter outlining the project; and depth of BFW. Information
submittals served both as project application, project proposals, and analysis. However,
information quality and quantity in these vintage applications varies widely, with some project
applications having no casing diagrams, cement and plug information, reservoir data.

After the passage of the Well Spacing and Unitization act in 1971, some operators used
digital computer simulations to determine the best well spacing and configurations for a flood
pattern. This increased the sophistication of project evaluation.

In 1974, congress passed the SDWA. This act authorized the U.S. EPA to promulgate
regulations for injection fluids through wells into subsurface formations either for enhanced oil
recovery or to dispose of excess produced water. The purpose of this regulation was to protect
USDWs. The UIC Program of the SDWA classified injection wells according to type of injection
fluid. The injection of fluids generated by the exploration and production of oil and gas through
wells into subsurface formations either for enhanced oil recovery or to dispose of excess
produced water was classified as Class Il. This led to expansion of project data and information
requirements. Of projects reviewed from this period, (1930 to 1978) that had data on file, the
data included was significant and of technical value. The discussions regarding the proposed
injection projects were well explained and detailed, even when there was no specific regulatory
requirement. The technical discussions and engineering evaluations by some operators of the
period especially after the introduction of digital computer, sometimes rival that of current project
evaluations in quality and completeness. Examples of projects reviewed in this pre-regulations
period are located in Appendix A of this report.

2. 1978 to 1982 - Requlation to Pre-Primacy: In 1978 the Division adopted CCR
Division 2, Chapter 4, Subchapter 1 Sections 1724.6 (Approval of Underground Injection and

Disposal Projects), 1724.7 (Project Data Requirements), 1724.8 (Data Required for Cyclic Steam
Injection Project Approval), 1724.9 (Gas Storage Projects) and 1724.10 (Filing, Notification,
Operating, and Testing Requirements for Underground Injection Projects. This led to uniform
data and information requirements and to a subsequent improvement in quality and quantity of
data and project evaluations across the board. Also, most of the proposed projects had well
penetration charts, production graphs, and geochemical information, including the formation fluid
TDS. The BFW was identified and provisions for protecting it were included as well as the
geologic cross-sections and contour maps through the proposed injection zone(s). The
application/project description included information on reservoir characteristics, proposed source
and quality of injection fluid, and the proposed injection zone. Some projects include casing
diagrams of all the wells on the lease associated with the project, or a list and diagrams of all the
wells thought to be affected by the project based on the proposed project flood pattern or unit
agreement.
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3. 1982 to 2010 — Primacy to Letter of Expectations: In 1982, the Division entered
into an agreement with the U.S. EPA effectively giving the state primary responsibility to

implement the requirements of the federal UIC Program for Class Il wells (Primacy). This
authority required some program changes that included: two-part mechanical integrity testing, a
specified area of review evaluation prior to project approval, protection of USDW (10,000 mg/L
TDS or less), and clarification of protection of waters with 3,000 mg/L TDS or less. Only the
mechanical integrity testing requirement was codified in regulation.

The Primacy Agreement requires Division compliance with, among other requirements,
the following procedures:

e the review of all wells in area of review prior to project approval;
¢ identification of wells needing remedial work and the filing of notices of intent to

o perform remedial well work to assure such wells will not serve as conduits to
freshwater aquifers;

e maintain data to show performance of the project to establish that no damage is
occurring;

e conduct SRTs to determine the fracture gradient of the formation before
sustained injection;

e  comply with a testing program to confirm that fluid is confined to the intended zone of
injection;,

¢ the termination of an injection project if there is evidence that damage is occurring;
and other requirements.

Furthermore, the Division agreed, within the first 5 years of Primacy, to review every
active existing injection project, bringing all projects into compliance with the new requirements.
(The review of the project files and discussion of the Division’s success rate with this agreement
is presented in the APR section of this report).

AOR boundaries were established as a fixed radius distance of a quarter- mile, or radial
flow equation, if appropriate data was available, to determine the ZEI. With these new
requirements, most proposed underground injection projects submitted included a list of wells
with casing diagrams based on a defined AOR. In addition, geochemical information (including
TDS in formation water), BFW, geologic cross sections, contour maps through the proposed
injection zone(s), reservoir characteristics, and the source and quality of the proposed injection
fluid were required.

4. 2010 to Present - L etter of Expectation: In May of 2010, Division management
developed the Letter of Expectations to: “...help ensure that UIC Program requirements are being
applied in a manner consistent with the laws, regulations, primacy application, and agreements
the Division is mandated to enforce.” There was emphasis on ensuring that project application
packages included all required data and that the submission include good quality data and
accurate supporting documentation.
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In 2011, the U.S. EPA conducted an audit of the Division’s UIC Program to determine
compliance with requirements of the Primacy Agreement and the Memorandum of Agreement.
The audit found the Division lacking in the implementation of a number of requirements, including
among other items: the use of appropriate AOR particularly for disposal wells, enforcement of
maximum allowable surface injection pressure, and accurate determination of fracture gradient.

As a result of this audit, the Division revised the Letter of Expectations to include
recommendations from the U.S. EPA audit in future UIC evaluations. It also, outlined procedures
and clarified UIC Program standards for staff to apply during injection project review, permitting,
monitoring, enforcement, and maintenance of project and well records. This period has seen the
greatest improvement in data submission and analysis. There has also been a greater emphasis
and use of the ZEI in determining the AOR (versus fixed-radius review).
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APPENDIX B

UIC Program Concepts Review
Area of Review

Zonal Isolation
Base of Fresh Water
Underground Sources of Drinking Water

Area of Review

The AOR, also known as the ZE!, is defined as the area surrounding an injection well or wells in
which the pressure change in the injection zone is sufficient to cause the migration of fluid out of
the zone during the life of the project. The intent of the AOR is to identify the area around
injection wells that will be evaluated to locate potential conduits for fluid movement out of the
zone. The process of identifying this surrounding area is the AOR, and the review of the
condition of the wells in this area is the AOR evaluation.

Determining the AOR accurately requires an evaluation of data that includes, but is not limited to
the zone: depth and thickness, porosity and permeability, fluid characteristics, formation
pressures, geologic structure, lithology, and changes to these parameters with distance from the
well. Furthermore, consideration must be given to the proposed rate of injection, the dynamics in
the reservoir resulting from the activity of surrounding wells, and the planned duration of injection.

The injection of fluids into a formation requires the formation to have effective qualities of
porosity and permeability. Depending on the properties of the reservoir, injection fluids can
move quickly or slowly through a formation potentially increasing the pressure in the reservoir. It
is this mechanism that helps to drive, or push, hydrocarbons to producing wells o increase the
recovery of oil and gas. This driving force, or pressure front, may affect wells within the vicinity.
Fluids will flow from areas of higher pressure to lower pressure if there is a pathway through
which flow can occur. This “path of least resistance” will determine the path fluids will take. If
wells within the area of influence are not properly sealed, reservoir fluids and/or injection fluids
can migrate out of the confining reservoir through improperly sealed wells, and into other zones
and aquifers above or below the injection zone.

Possible conduits can be found in:

s Active, inactive, P&A wells located within a distance influenced by injection operations
e Formations with non-barrier faults and/or fractures
o Porous formation boundaries in natural conductivity with each other
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Wells located within the area of influence of an injection well where the effects of injection can
be felt are evaluated to identify wells not properly cased and cemented, and identify possible
conduits for fluid migration out of the zone. These wells must be remediated. In cases where
this is not possible because access to the well is blocked, injection operations are not allowed.
In a few cases, if appropriate, a buffer zone is created around the injection well, and a well
‘monitoring program is-designed to detect fluid movement.

Some of the factors that are taken into consideration when determining the radius of the AOR
include:

s Local and regional geology

¢ Local and regional stratigraphy

* Geologic structure

* Properties of the proposed injection reservoir

» Location of useable surface and ground waters
¢ Flow properties of the injection zone

o Determination of the vertical hydraulic gradient
» Propose operating conditions

An appropriate AOR should be determined on a case-by-case basis. Where there is data on
past injection activity, the use of a “fixed-radius review” may be appropriate.

For Division purposes, as outlined in the Primacy Agreement, the Division can use the one-
quarter mile area surrounding each injection well for a “fixed-radius review.” This surrounding
area can be larger or smaller depending on reservoir conditions and structural geology; larger if
the injection zone is very permeable, or smaller if the existence of bounding faults and formation
pinch outs limit fluid migration. The district office may request the operator provide data for a
larger AOR. A radial flow equation, such as the Modified Theis or Bernard’s, may be used to
determine the lateral distance in which the pressures in the injection zone may cause migration
of the injection or formation fluid out of the permitted zone. The actual distance calculated by the
radial flow equation is only as accurate as the data used in the determination. The calculated
AOR may or may not reflect the actual distance injected fluid may travel because formations are
not homogenous nor equally extensive in all directions. Where gas migration is an issue (gas is
more mobile than fluid), care is needed to determine an appropriate AOR.

Neither the analytical method, nor the fixed-radius should be used exclusive of each other
because the ZEI can vary from one injector to another even within the same reservoir or field. It
is therefore necessary to choose any method only if it is technically justified and based on the
particular reservoir, well hydraulics, hydro-geology and other information specific to the project.

Whatever method chosen must be able to satisfy the basic requirement of the AOR; which
is to be able to predict with confidence, the ZEI, so that review of migration conduits and
potential for contamination can be identified and remediated prior to initiating injection.
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Directionally drilled wells in the AOR must be identified. The delineation of the area must take
into consideration the subsurface location of straight hole and directionally drilled wells in the
project area. The accurate surface and subsurface location of every well in this area must be
determined and the current condition of the casing and cement seals evaluated. Wellbore
trajectories through the subsurface must be accurately plotted to determine the location where
the wellbore intersects the top of the formation.

For multiple directionally drilled wells, such as exist in the Los Angeles area, the determination of
the AOR can be very complex and requires the operator to provide proof that wells are or are not
located within the area of influence.

In this complex environment, identifying the exact location of wellbores and the location of wells
with respect to each other at every depth is difficult to determine without 3-D spatial analysis.
To identify wells that fall in the AOR, the Division is dependent on industry to provide detailed
maps, and supporting X, Y, Z plots detailing distances between where the wells intersect the
injection zone and the one-quarter mile radius. The complexity of these AORs make a review
difficuit and time consuming as meticulous attention to details is required to accurately assess
the absence of migration pathways and fluid conduits.

The diagram on the following page illustrates the difference between the use of a straight hole

and a directional well in determining the AOR. Notice how the directional well plot in the
subsurface can significantly extend the AOR.
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Planar View
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