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VI RTUAL PROCEEDI NG
MARCH 22, 2021 - 10:01 A M
x x x k%
ADM NI STRATI VE LAW JUDGE HECHT: W'l
be on the record.

The Conmm ssion wll please cone to
order. This is day five of the evidentiary
hearings in the Order Instituting
| nvestigation on the Comm ssion's Oa Motion

into the Operations and Practices of Southern
California Gas Conpany with Respect to the
Al i so Canyon storage facility and the rel ease
of natural gas, and the Order to Show Cause
Wiy Southern California Gas Should Not Be
Sanctioned for Allowi ng the Uncontrolled
Rel ease of Natural Gas fromits Aliso Canyon
Storage Facility.

| am Adm ni strative Law Judge
Jessica Hecht. | will be presiding today
along with ny co-assigned judge, Judge
Marcelo Poirier. W are both here this
nor ni ng, and one of us will be the |ead at
each tinme. This norning, | wll be the | ead.

Wth that, I'"'mgoing to reiterate
sone of the ground rules we went through | ast
week for the benefit of our new participants,
and then we can get, | think, pretty well

I nto things quickly.
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The basic ground rules are that
counsel and parties agree to adhere to the
rules and mai ntain professional decorum
Pl ease speak slowy and clearly. ldentify
your sel ves each tine you begin to speak. |If
there is one primary attorney questioning a
Wi tness, it is not necessary for the
guestioning attorney or the witness to
restate their nane every tine. Please do not
i nterrupt or speak over one another. Pl ease
speak only when addressed and call ed on by
the ALJs, unless you're making an objection
to a question during the course of
exam nation of a witness. |n such instances,
after the conpletion of a question, the
attorney may orally interject, provide
hi s/ her nanme, and briefly state the
obj ection. And when there are inaudible
statenents, the reporter may interrupt the
speakers, when it is possible to do so
W t hout disrupting the proceeding, or the
reporter may insert the word "inaudi ble" in
the transcript when there is dropped, garbled
or ot herw se indeci pherabl e audi o.

Therefore, to ensure a -- a conplete and
accurate record of these proceedi ngs, please
adhere to these ground rul es.

There are a few ot her guidelines.
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Because we're doing this hearing renotely due
to the COVI D pandem c, because we are using

t el ephone-only for audio and we are using
Webex, but only for video, everybody's Wbex
will be on nute. W ask that the persons who
are classified as speakers for today on

t el ephone keep your phone on nute until or

unl ess you have sonething to say and you're
called on. So everybody pl ease nute your
phone when you're not speaking. The ALJs
wi Il call upon each person directly, and the
speaki ng party nust have both audi o and vi deo
activated. You need to be visible when
testifying, asking questions and so forth.

I f you experience video problens, we need to
know about them So please |et us know.

Only the ALJs and the parties that are
expected to speak during a particular portion
of hearing should be visible on Webex at a
given tine. This helps the ALJs and our
court reporters keep track of who is speaking
and narrows down the names so we can match
names with faces. During each session, we
ask that each participating party designates
a single lead for that session, and other
partici pants, even those who nmay speak | ater,
should turn their caneras off, please, until

you're directly participating. W didn't

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A

615




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing
March 22, 2021

have problenms with any of these things |ast
week, and | don't anticipate that we wl |
have t hem t oday.

Now, there are two last things to
do, and those also relate to this being a
renote hearing. W discussed | ast week and
at our earlier status conference the need to
do this renptely. Al participants nust
agree to renote appearances and the renote
swearing in of witnesses. 1In addition for
regular swearing in of a witness, we wll
require both the attorneys and the w tnesses
to agree to a nunber of attestations that we
wi Il go over now.

So first, we will do the
attestations for the attorney, M. Frazier,
and then we'll continue with the w tness.

Ms. Frazier, are you ready?

M5. FRAZIER | am

ALJ HECHT: Geat. | -- our IT people,
| believe, have a copy of this posted, so you
may refer to it in one of the grid boxes on
your Webex. And I will read it out loud, in
any case.

Do you attest that you agree to the
evidentiary hearing in this proceedi ng being
hel d via Wbex, do you agree that you attest

to the witness testinony and exhi bits being
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presented via Wbex, do you agree and attest
that -- to the oaths and renote w tnesses are
going to be received via Wbex, and their
testinony via Wbex, do you attest that you
agree to adhere to all formal rules of
decorum including the prohibition against
coaching w tnesses, do you attest and you
agree that you will not nmake any recordi ng of
t he proceedi ng, do you attest that you agree
t hat you understand that any recording of a
proceedi ng held by Wbex or tel econference,
I ncl udi ng screenshots or other visual copying
of the hearing, is absolutely prohibited, do
you attest that you understand that a
violation of these prohibitions may result in
sanctions, restricted entry to future
hearings, denial of entry to future hearings,
or any other sanctions deened necessary by
t he Comm ssion, do you attest that during the
evidentiary hearings you'll use only the
exhi bits premarked and identified by the
parties, and do you attest that you agree
during the evidentiary hearing you will not
use docunents not previously shared with the
opposi ng attorneys? Do you agree to --

M5. FRAZIER. | do. | do.

ALJ HECHT: Thank you very nuch,

Ms. Frazier.
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Al right. As | think we discussed
| ast week, we are starting a new w tness
today, and that witness is M. Ravi
Kri shnanurthy. He is the w tness of Bl ade,
which is an independent organization, not
technically a party in this proceedi ng.
As | said, in addition to the
regular swearing in, we're going to go
t hrough a very, very simlar set of

attestations for the w tness.

So first, | would like the w tness
to please state and spell his nane and
provi de his business address for the record.

MR. KRI SHNAMURTHY: My nane i s Ravi
Kri shnanurthy. The busi ness address for
Bl ade Energy Partners in Houston is 16285
Park Ten Place, Suite 500, Houston, Texas,
77084. Actually, it's Suite 600.

ALJ HECHT: Thank you. Could you also
pl ease spell your name, at |east your | ast
nanme, for the record?

MR. KRI SHNAMURTHY: Sure. M first
name is Ra-v-i. M last nane is
K-r-i-s-h-n-a-mu-r-t-h-y.

ALJ HECHT: Thank you very nuch. Do
you solely affirmthis testinony you are
about to give will be the truth, the whole
truth, and nothing but the truth?
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THE W TNESS: | affirm yes.

RAVI KRI SHNAMURTHY, havi ng been

affirnmed, testified as foll ows:

ALJ HECHT: Geat. And then we have a
few foll owup attestations that you' ve heard
ver si ons of before.

Do you agree to tell the truth based
on your personal know edge?

THE W TNESS: Yes. Yes, | do.

ALJ HECHT: And -- thank you. And I'I]1
go through the rest.

Do you attest that you will testify
based on your know edge and nenory, and free
fromexternal influences and pressures, that
you wll adhere to all formal requirenents of
testifyi ng under oath, including the
prohi biti on agai nst bei ng coached, do you
attest that you will refer to the -- only to
materials previously shared with all parties,
i ncl udi ng exhi bits premarked and identified
by the parties, do you attest that you wll
not make any recordi ng of the proceedi ng, and
do you understand that any recordi ng of the
proceedi ng held via Wbex or tel econference,

i ncludi ng screenshots or other visual copying
of the hearing, is prohibited, and finally,
do you attest that you know that a viol ation

of these prohibitions may result in
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sanctions, including renote -- renoval from
the evidentiary hearing, restricted entry to
future hearings, denial of entry to future
hearings, or any other sanctions deened
necessary by the Comm ssion? Do you
attest --

THE WTNESS: | do. | do.
ALJ HECHT: Thank you.
THE WTNESS: | do attest.

ALJ HECHT: Thank you very nuch.

Bef ore we continue, do we have any
housekeepi ng that we need to do?

MR. GRUEN:.  Your Honor, this is not
necessarily urgent, but we did -- SED did
re-serve Exhibits SED- 204, SED-C-204 and
SED- 216 on Friday at the end of the day.
Wuld you like to go through the exercise
mar ki ng those now, or would you like to -- to
| ook -- address that |ater?

ALJ HECHT: Let's address that |ater.
But, thank you for the rem nder, and |I'Ill put
it onnmy list for later in the day.

MR. GRUEN. Ckay. Thank you, your
Honor .

ALJ HECHT: Thank you. Aside from
that, I will note that the Blade report is an
| nportant docunent in this case. It was

attached to the Order Instituting
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| nvestigation for this proceedi ng when the
I nvestigation was opened. It has not been
mar ked as an exhibit, and we can di scuss
later if we want to mark it as an exhibit so
that it is part of the evidentiary record and
easier to refer to. |If anybody has a strong
feeling about that, you can speak in a
nmonent .
| am suggesting it is a possibility

that we mark it as sonething |ike Comm ssion
Exhi bi t-1000, or sonething |like that, just so
that we have a nunber simlar to the other
exhibits that we're doing. Any thoughts?

MR. LOTTERMAN:  Your Honor, this is Tom
Lotterman. | wll be exam ning
Dr. Krishnanurthy today, and ny view is as
| ong as we perhaps at the begi nning of
exam nati on understand that when we say,
“main report," we are tal king about the root
cause analysis report, that's fine. | wll

note that there may be a possibility that |

will refer to other volunes of his report,
and | just didn't want that to get nessy, as
far as exhibit nunbers and all. So | defer

to you, but there may be sone val ue, at sone
poi nt, giving these reports specific nunbers
so that the record will be clear.

ALJ HECHT: Thank you very nuch. |I'm
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inclined to agree with that. The main Bl ade
report has four volunes, | believe, of
attached reports, which are nore specific.
They are Volunes 1 through 4, | believe. And
nmy suggestion would be that we mark the nmain
report Conm ssion Exhibit-1000, and we mark
t he vol unes 1001, 1002, 1003, 1004. I,
however, do not have the specific titles of
the volunes in front of ne, so we can either
do that now, if one of you can supply the
vol unme nanes, and we can identify them or we
can defer on that until they conme up, and do
It at that tine.
Does anybody have a preference?

MR. LOTTERVAN. dad to do it, your
Honor, all -- although, 1'll defer to
M. Guen.

MR GRUEN: Yes, your Honor. Il -- 1 --
I think this all makes sense. It wll take
nme just a nonent to -- well, | can provide
the -- the nanme of the Bl ade report right
away. | have that at ny disposal. The
ot hers nmay take a nonent.

ALJ HECHT: Let's start with that.

MR. GRUEN. Ckay. And your Honor,
If -- if I was tracking, you want that
exhibit to be marked as Comm ssion
Exhi bit-1000, the -- the main report, as
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M. Lotterman referred to?
ALJ HECHT: Yes. Correct. | think
what |'mgoing to do --
MR. GRUEN:. Ckay.
ALJ HECHT: -- is I'mgoing to go off
the record for a mnute, let us get
everyt hing together, and then we can state
themall into the record.
We'll be off the record.
(Of the record.) ]

ALJ HECHT: We'll be back on the
record. Al right.

Wiile we were off the record, we
were finding the titles and subtitles to the
various volunes of the Blade Report. [|I'm
going to go through our way of referring to
them as we nove forward, because it sounds
| i ke the cross-exam nation nmay involve sone
of the supporting volunes, in addition to the
mai n report.

The main report, the Bl ade Report, |
think we already identified. It was the
Bl ade Root Cause Anal ysis issued in My of
2019.

The suppl enental reports are:

Vol une 1, Approach;

Vol une 2, SS-25 Well Failure

Causes;
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Vol une 3, Post-22 through -25 | eak
events;

And Vol une 4, Aliso Canyon Casing
Integrity.

Does anybody have anyt hi ng
different fromthat?

(No response.)

ALJ HECHT: [I'IIl take that as a no.

We're going to nark the Bl ade Report
as Comm ssi on Exhi bit 1000, Volune 1,
Approach as 1001;

Vol une 2, SS-25 Well Failure Causes
as 1002;

Vol une 3, Post-22 through -25 | eak
events as 1003;

And Vol une 4, Aliso Canyon Casing
Integrity, as Conmm ssion Exhibit 1004.

(Exhi bit No. 1000 was mnmar ked for

identification.)

(Exhibit No. 1001 was mar ked for
identification.)

(Exhi bit No. 1002 was mnmar ked for
identification.)

(Exhi bit No. 1003 was marked for
identification.)

(Exhi bit No. 1004 was narked for
identification.)

ALJ HECHT: I s everybody pretty cl ear
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on those for now?
And are there any questions before
we go to direct and then cross?
(No response.)
MR. GRUEN:  Your Honor, SED is clear on
your gqgui dance. No questions.
ALJ HECHT: Thank you very nuch.
Al right. Then, M. Frazier,
pl ease go ahead.

M5. FRAZIER:  Your Honor, | think M.
Lotterman was going to start the questioning
of M. Krishnanurthy.

ALJ HECHT: Ckay. Here we often have
the attorney representing the wtness just
identify them again. But we have already
done that, so | don't think it’s necessary to
do that now

M5. FRAZIER: Okay. Sorry about that.

ALJ HECHT: That's okay. You have no
way of know ng.

Al right. [I'lIl start with M.
Lot t er man.
MR. LOTTERMAN:.  Thank you, your Honor.
Ms. Frazier and | are in the sane
boat. And that is that neither of us have
appeared before this Conmm ssion before. So |
wanted to start off by thanking you for the

opportunity to do so. And, also, to tell you
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that if | stunble along the way, it's not
because | haven't read the Conm ssion's rules
and all, | just may not be famliar wth your
procedures and nmay call for M. Stoddard or
Ms. Patel to give ne a -- throwne a lifeline
fromtime to tine, so...

ALJ HECHT: That's fine. Thank you. |
definitely understand.
CROSS- EXAM NATI ON

BY MR LOTTERNMAN:
Q Al right.
Dr. Krishnanmurthy, are you there?
A Sorry. |I'mhere. | just unnutated
nysel f.
Q Oh, all right. Good. There you
are. Hello again.
How are you?
A Pretty good.
Q Good. | wanted to check a couple
t hi ngs.

Actual ly, before we do that, | want
to say it’s good to see you again. Because
we net in Downtown Houston back in
Novenber 2019; right?

A That is correct. Yes. A while
ago.
Q R ght. And these days, when you

say, "It’s good to see you again," it neans
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sonet hi ng, doesn't it?
A  VMirtually, yes.
Q Yes. Absolutely. Yes. Yes.
And so, if you recall, we spent
three days in deposition; is that right?
A That is correct.
Q | believe | had the opportunity to
exam ne you on the third day.
Do you renenber that?

A Yes, | do.

Q And there's been a transcript --
and | believe you actually reviewed the
transcript for accuracy, and you've submtted
an errata.

Is that true?

A That is correct.

Q (ood.

And do you understand that you are
under oath today, just |ike you were under
oath at that deposition in Novenber 20197

A Yes, | do.

Q Cood.

Qui ck question for you, are you
al one today in your office?

A Yes, | am I'min ny office, and
nmy door is closed.

Q Ckay. Good. So here's what |

wanted to acconpli sh:
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| want to wal k through vari ous
topics that are raised in your main report.
And | believe | let your counsel know that if
you have a copy of the report handy, it wll
greatly expedite this exam nation.

Il will, for the record, clarify the
pages. M. Mshfegh will put themup on the
screen. But |I think we can proceed fairly
quickly -- if you have the report in front of
you, we can | ook at a sentence or two, | can
ask for clarifications, and that type of
t hi ng.

Ckay?

A Yes. | have it wth ne.
Q (ood.

| also may go into sone of the
suppl enental reports. | hope not to, but I
have a coupl e sections here that we may put
on the screen. But, again, you should feel
free to refer to anything you want to before
you answer a questi on.

If | recall back to Novenber of
2019, your ability to recollect the facts in
this project were quite remarkable. And so
"' m hopi ng that happens again today. But |
want to |l et you know that if, for whatever
reason, you draw a bl ank or you're unclear,

we wll stop and we will nake sure you have a
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chance to refresh your recoll ection.

Ckay?

A  Thank you.
Q (ood.

The other thing | was going to tell
you is, you are free to defer to others on
your teamif you need to. And | say that,
but | also tell you that while you're
testifying today, it has to be your

testinony. So |I'massum ng you have no
ability to communicate with your team sort of
of fline or through chat, or whatever, while
you're on the stand, so to speak, today?

A  No. I|I'malone. And | have no chat
or anything set up, no.

Q Cood.

Now, | don't expect you to need to
defer to them because we're not going to get
too deep into the weeds. |'mgoing to start
at, sort of, the Google-Mips | evel and work
our way down the well. But you have that
opportunity. And if you -- if there's
sonet hi ng that you need soneone else to
answer, we w |l accomopbdate that need.

kay?

A Ckay. Thank you.
Q Al right. And, by the way, the

other thing | was going to nention to you is,
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we are going to spend a lot of tine on the
main report. And that has now been marked as
Commi ssi on Exhi bit 1000.

So if | say "Main report" or
"Exhi bit 1000," can we understand that it’s
the main report that M. Guen read into the
record just a while ago?
A  Yes.
Q Ckay. ood.

| also amgoing to ask you today to
expl ain sone concepts, to explain sone
equi pnent, and to explain sone issues. And
that's for nme to lay a foundation. That's
for the ability for the judges to understand
not only your testinony, but future testinony
of sone of the SoCal Gas w tnesses, and j ust
to keep the record clear. So | ask your
patience in that regard.

Ckay?

A Sure.

Q Finally, I'll defer to the judges
when breaks are needed. But, obviously, if
sonet hi ng cones up and you need a break,
pl ease |l et us know, and we will endeavor to
acconmodat e you.

Ckay?
A  Thank you.

Q Before we begin, and this is sort
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of a last mnute thing that we always do is,
there's a concern that sone third party may
attenpt to record these proceedings. And I
wanted -- and | can tell you that | have not
consented to anyone recording what |'m doing
here today.

And |' m aski ng you, do you consent
to this proceeding being recorded by a third
party?

A | do not.

Q GCkay. Al right.
Finally, let’s talk about sone
terns. Wen | say "Blade," obviously, | nean

the Bl ade Energy Partners and you and your

t eam
Ckay?
A  Ckay.
Q | may say fromtinme to tine you
personally, and that's -- that's, | guess, an

opportunity for you to maybe step away from
you role as the lead investigator of Bl ade
and to give your personal view But if | say
you or Blade today, I'mreally asking you to

speak on behalf of the -- of Bl ade Energy

Part ners.
Ckay?
A  Yes.
Q Cood.
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Anot her shorthand is "Aliso
Canyon." By now, | think everyone else in
this proceedi ng knows that that pertains to
SoCal Gas's Aliso Canyon gas storage facility.
But | wanted to confirmthat with you.
A Yes.
(Crosstal k.)
BY MR LOTTERVAN:
Q Also, we talk about "incident" or

"leak." And that is the leak that started on
Oct ober 23rd 2015, and -- well, actually, it
was first detected on that date. And it was
at the well now called "SS- 25."
Agr eed?
A Yes, agreed.
Q Al right.

And, obviously, the well itself is
SS-25. That's short for "Standard Sesnon
25. "

True?

A  Yes.
Q Al right. Good. Thank you very
much. Let's begin the exam nati on.

And, by the way, | believe you' ve
got a PhD in Material Science fromthe great
institution of University of the Virginia; is
that correct?

A That is correct, yeah, UVA
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Q Well, I'msorry about your NCAA
experience recently. But we won't go there.
What | wll do though, with your
perm ssion, is | believe you go by Dr.
Kri shnanurthy; is that correct?
A No. Just "Ravi" is fine. No
"Dr.," please.
Q No, "Dr." Ckay.
(Crosstal k.)
BY MR LOTTERNMAN:
Q Wwll, I can't go "Ravi" today, sir,
because this is a formal proceeding.
So forgive ne, I've got "Dr." In ny
head. |'Ill try to adjust. But |'m 65 years

old, and that's nore difficult as every day
goes by. kay.

So, tell us, are you currently
enpl oyed, sir?

A Yes. |I'menployed wth Bl ade
Energy Partners. Yes.

Q How |l ong have you been with Bl ade?

A Since 2004, | believe. Yeah.

Q And if you had to, sort of,
summarize in two sentences, or nore or |ess,
what are your prinmary duties and
responsibilities wth Bl ade these days?

A M primary duty is, |I'man

Executive Vice President. Actually, that's
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my title. But | work actively on projects as
an engineer. And, also, |I'mresponsible for
the financial results and overall for

Bl ade - -

Q Ckay.

A -- so, yeah. ['mone of the
princi pals at Bl ade.

Q Do you consider yourself a
corrosion engi neer by training and
experience?

A | consider nyself a
nmet al | urgi cal / corrosi on/ fracture nechani cs.
The corrosion is a very specific area to ne.
That is one of the areas | was trained in and
have experience in, but it’'s a broader range.
Yeah.

Q GCkay. So if | understand your
answer correctly, you have expertise in a
nunber of areas. But one of those subareas
I s corrosion.

True?

A That is correct. Yeah.

Q Al right. GCkay.

And where did you work before you
j oi ned Bl ade?

A Before Blade, | worked for CEPII.

That was an entity that used to work on

pipeline integrity and integrity inspection.
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But ny focus was on pipeline integrity

engi neering. And then prior to that for
nearly ten years -- |'mgiving you

approxi mate nunbers -- nobile (inaudible), a
few years in research, few years in the

field, and then in drilling towards the end

of --

(Crosstal k.)

BY MR LOTTERMAN:

Q Thank you. |[|'msorry for stepping
on your answer. | just broke Judge Hecht's
rul e.

Are you -- are you famliar wth

the phrase "oil patch"?

A Yes.

Q \What does that nean to you?

A QI patch is sonebody who has been
fortunate enough or unfortunate enough to
have spent their life in the oil and gas
i ndustry. It’s an oil and gas industry
domain that's pretty nuch drilling,
expl oration, conpletion, a variety of things.

That's what we termas "oil patch.”

Q Have you spent tine in the oil
pat ch?

A Yes. Yes, | have. Yeah.

Q How nuch tinme, roughly?

A Ch, (God. | don't want to date
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nysel f, but over 25 years, nmaybe.

Q Al right.

A | need to do sone counting, but
yeah.

Q Do you try to keep current on new
trends and issues in the oil and gas
busi ness?

A | do ny best. Yeah.

Q (kay.

Do you belong to any professional
soci eties?
A | believe a few, yeah. A few
Q Okay. | saw one called the
Nat i onal Associ ation of Corrosion Engi neers?
s that one of thenf
A Yes. That is one of them
Q GCkay. |Is that the group where you
keep current on new trends and issues in, at
| east, the corrosion world?
A Yes, we do.
Q Ckay. Have you seen a |lot of
corrosion over the years?
A Yes. Yes, | have. Yes.
Q On pipelines?
A Everything. On pipeline and
downhol e. Because ny prinmary experience --
initially, my experience was downhol e, then

It becane pipeline. It's pretty much both.
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What |'m not experienced in is refining or
refineries. But pretty nmuch downhol e,
surface, facilities, and transm ssion
systens. ]

Q Wien you say "downhole," sir, what
are you referring to?

A Downhole I'mreferring to anywhere
fromliner, casing, tubing, packer,
subsurface safety val ve, various conpletion
conponents, you know, the conduit to produce

hydr ocar bons, which is pretty nuch

ever yt hi ng.
Q Including the well itself? Excuse
me. Including the well itself, correct?

A Yes. Yes. Wen we discuss what |
woul d call avail able system we nean all the
casing strings, the wellhead, the trees, the
conpl etion tubing, everything. That's what
we refer to.

Q Wen was your first experience with
corrosion on a wel |l bore systenf

A '91 maybe. '91 or '92.

Q Was that when you were with -- was
t hat when you were with Mbil e?

A That's correct, yeah. That's
Mobi | e, yeah.

Q And | believe you told us in your

deposition that was corrosion on a tubing; is

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing
March 22, 2021

that correct?

A | believe so. It's been ages ago,
but yes, that's what | -- what | recall.

Q And | believe your nenory at the
time was that it was corrosion caused by
carbon dioxide; is that right?

A Correct. CO2 corrosion, yeah.
That's right. You're absolutely right.

Yeah.

Q \VWhat are the types of corrosion
t hat you' ve seen on well pipe?

A CQ2 corrosion, pitting corrosion,
cracking, various types of corrosion. |
could go through a litany of those including
m cr obi ol ogi cal, various, various ranges, and
al so cracking. So a | ot people use corrosion
and cracking interchangeably. | like to
split themup. Corrosion is kind of a netal
| oss ki nd of phenonenon, whereas cracking
I nvol ves the presence of a crack that is
extrenely sharp where there is a fracture
possibility. So a conbination thereof. 1've
seen that in carbon steels. |'ve seenit in
stainless steels, thirteen chrone, sub 22
chronme, and then also that's for the
ni ckel - based alloys, the difference in the
all oy system

(Interruption by reporter.)
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THE WTNESS: | apologize. 1'll speak
sl ow vy.
ALJ HECHT: W had this issue |ast week
with nore than one person. It is not
unusual. Please try to keep to a neasured
pace. It's very hel pful for our court
reporters to do that.
THE WTNESS: | wll do that. Sorry
about that.
ALJ HECHT: Thank you very nuch. We'l|
be back on the record if we were off of it.
MR. LOTTERMAN:  Thank you, your Honor.
Q Dr. Krishnanurthy, have you seen
any m crobial -induced corrosion in the oil
pat ch?
A Yes, | have.

Q Ckay. What types traditionally
have you experienced there?

A Traditionally, it's been
sul fate-reduci ng bacteria corrosion. That's
the specific variation of mcrobial
corrosion. That's what |I'mtraditionally
used to. That's what | have personally seen.

Q \VWhat about iron-rel ated bacteria?

A \What do you nean by -- oh. You're
t al ki ng aerobic bacteria, anaerobic bacteri a.
Aerobic bacteria | have personally not seen

"' maware of those. | have personally not
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seen those. |'ve seen sulfate-reducing
bacteria. | have not seen what you're

calling aerobic bacteria. The SRBs and
anaer obi c bacteria, they happen in the
absence of oxygen whereas aerobic bacteria
are the type | believe you are referring to.
Happens in the presence of oxygen, which is
cal | ed aerobic corrosion.

Q Al right. So let's -- thank you
for that background. Let's nowturn to the
root cause analysis. [It's ny understanding,
Dr. Krishnanurthy, that you were hired
technically by SoCal Gas at the Conmi ssion's
and DOGGR s direction to conduct a root cause
analysis at the Aliso Canyon facility; is
that correct?

A Yes, that's correct.

Q And | was going to actually show
you a copy of the contract, which I believe I
provided in advance. |I'mtold now that that
contract has sone confidential information in
it. So I'mgoing to endeavor to ask you a
coupl e of questions about it wthout actually
putting it into the record. So let ne go at
it this way, if | can. The contract shows --
showed that it was signed as of January 26,
2006.

Does that conport wth your
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recol | ection?

A That's correct. Yeah.

Q And it says under "scope" -- and
again, | can showit you to if you want, but
let me just read it to you. It says under
scope, "performance of a technical root cause
analysis" -- and in parens it's RCA -- "on
the nature of failure of the S" -- "of the
St andard Sesnon 25 well and the technical
cause of the |eak."

Do you renenber that generally?

A Yes, | renenber that generally.
Yeah.

Q Okay. So let ne just ask you about
each phrase. You talk about perform ng an
RCA on the nature of the failure of the
St andard Sesnon 25 well. What did you
interpret that to nean when you wal ked into
this project in January of 20167

A To understand the failure of the
SS-25 -- why the SS-25 failed. Literally why
SS- 25 fail ed.

Q GCkay. And then what was your
understanding as to the aspect of the project
where you were going to identify the
techni cal cause of the |leak? |Is that the
sanme thing?

A Yeah. Yeah. Again, by technical
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RCA, what we intended to nean -- at | east
that was the intent when we wote the
proposal -- in a root cause anal ysis or
failure anal ysis, when you get -- you have an
i dea in your mnd what the scope is, what the
approach is going to be, and then as data
presents itself, your approach and scope
evolves. And that is comon in any root
cause anal ysis work we have done in the past.
The termnology that we -- | |like to use
technical -- is we were not -- we were not

pl anni ng nor was our intent of the project to
under stand managenent-rel ated i ssues or stuff
beyond -- beyond what we woul d call

technical. That was the intent. Ckay.

Q Understood. Thank you. And you
conpl eted that work about three and a half
years later; is that true?

A That's correct.

Q And it culmnated in the reports
that we just marked as Comm ssion 1,000,

Comm ssion 1,001, Comm ssion 1,002 and all
the way up to Commi ssion 1,004; is that
correct?

A That's correct.

Q No, how much of your tine during
t hat three-and-a-half-year period was

dedicated to that project?
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A | don't -- | don't recall but a
bul k of ny tine.

Q kay.

A A bulk of ny tine.

Q Al right. And was that project a
| engthy effort by Blade's standards?

A Yes.

Q Ckay. Was it conpl ex?

A Yes. It was conpl ex.

Q | nean, | saw at sone point that

you hired nore than 23 service conpanies.
Does that roughly conport with your
recol | ection?

A Yeah. That's what we had in our
acknow edgnent sections, yeah. And that
was -- SoCal guided us in there. It was
SoCal Gas' service conpanies, and we tried to
stick wth themwhere it nade sense.

Q Was the project difficult and
chal | engi ng?

A Yes, it was. Yes, it was.

Q Including weat her del ays?

A Yes. Wather delays, which is
common in Aliso.

Q And | saw sonething in your report
about having to design a special tool to
extract the pipe, and we'll get to that in a

mnute. But is that part of the challenging
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aspect of this project?

A Yes. Can | elaborate on that a

little bit? May | elaborate on that a
little? So when you're |ooking at a downhol e
failure, even though this was a shall ow
failure, pulling it out w thout damagi ng
anything is a challenge -- operational
chal | enge. And because this was a well that
had failed, there were a |lot regulatory
hurdl es we had to junp over. So the
regul atory, which was the entity that was to
approve any operations on that well,
Vi s-a-vis extraction of tubing or casing had
to go through DOGGR, and that was a -- quite
a lengthy process where everybody had to be
convinced it was safe, justifiably so since
we had just got that well under control.

So that added to the tine that --
time and effort that it took. And on top of
that, a lot of the protocols had to be
approved by the regulatory entities. And
SoCal Gas al so reviewed them So all parties
reviewed them So it was quite extensive.
And then there was a period -- I'mreally
going deep into ny nenory bank. But it was
early in 2017 where DOGGR was concerned t hat
25A, which had a stage collar |eak, which was

areally -- a cenenting tool that was nothing

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A

644




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing
March 22, 2021

to do wth integrity of the casing of the
tubing. So they wanted to fix that before we
do any activity on SS-25. So all of that
just added to the tinme and effort required.
Q Dr. Krishnanurthy, you'll be
pl eased to hear that at some point in tine
we're going to tal k about each one of those.
So | appreciate you giving us the preview,
but | actually had those on ny list to
di scuss. So thank you for that introduction,
shal | we say.

You know, you said sonething at the
deposition in Houston that struck ne at the
time, but | didn't ask you to foll owup. And
l"d like to do that today. You said, quote,
"Everything surprised ne about this project.”
And |' mwondering could you explain what you
meant by that? And again, just briefly,
because we're going to get into the various
stages of the root cause analysis. But what
about this project generally surprised you?

A Yeah. | may have -- | don't want
to say everything surprised ne. Sone things
surprised ne definitely, and let nme touch on
the technical aspects. And perhaps | nmay
answer sone of your other questions that may
cone up. But let ne -- because | can't be

specific wth a general question.

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A

645




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing

March 22, 2021 646
So any tinme you walk into a

failure, whether -- and we attenpt to be

purely data driven. By "we," | nean Bl ade.

W' re very picky about data has to drive our

deci sions. W nmay have sone preconceived

notions or ideas as to why sonething

happened. You have to wait for the data. So

as we were waiting and as we were doing

things in different phases, which we wll go

to at sone point down the road here, you are
| ooking at the data you have. And it doesn't
jibe with what you think may have happened.
So for exanple, when we cane to the

| ocation -- | was on the |ocation, | believe,
February 1st or 2nd. Bill Witney was ahead
of nme. | was there a day later. And so if
you | ooked at everybody's account and
newspapers and everywhere it woul d be,
“internal corrosion," "internal corrosion."
We didn't know whether the gas was wet and
all that. So very quickly, by April, we knew
I nternal corrosion was not an issue. So we
were trying to think what woul d cause this
failure. So pretty nuch all the data we
saw -- the results we saw was that was
Il nconsi stent with sone preconceived views we
had -- or | had.

Q GCkay. So Dr. Krishnanmurthy, |
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prom se you we're going to get into that. So
that's very helpful. | just wanted to
understand that -- let ne ask it this way so
we -- so you don't sort of spoil the story
here: Is it fair to say that during this
proj ect sonething surprised you?

A Yes.
Q Al right. Al right. And your
role during the project was primary | eader of

the team true?

A Yes, that's correct.

Q And | believe you told us in
Houston that you -- if you did not -- well,
first of all, you did not wite all of the
reports but you wote nuch of the main

report; is that correct?

A | wote portions of the main report
extracting -- | reviewed the main report in
details. And it's a teameffort. And |
wote -- | helped with sone of the

suppl enmentary reports but not all of them
Q But is it safe to say that you
bl essed what you -- that you reviewed and
bl essed all of the reports once they were
subm tted?
A Yes, | did.
Q Okay. So the root cause anal ysis,

by contract, began on January 26, 2016. |
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bel i eve your team-- or you and your team
arrived on-site three days later, January 29;
I s that accurate?

A That's accurate, | believe, yes.

Q Al right. So when you arrived at
the Aliso Canyon facility, what was the
status of the |eak? ]

A It was still leaking. The well was
still leaking. And if | renenber right, the
relief well was getting closer to SS- 25.
That's the condition when | arrived on site.

Q GCkay. Didyou witness any top
kills by either SoCal Gas or Boots & Coots
upon arrival ?

A  No, | didn't.

Q D d you or anyone else --

(Crosstal k.)
BY MR LOTTERNMAN.
Q I'msorry.

A  No, | did not. Neither nme nor
anybody at Bl ade wi tnessed anythi ng, any of
the top kills.

Q D d you or anyone from your Bl ade
team play any role in designing or
I npl enmenting the top kills?

A No.

Q \What about designing or

| npl enmenting the relief well?

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing

March 22, 2021 649

A No, we did not have a role.

Q GCkay. So how soon after your --
your arrival at the Aliso Canyon facility on
January 29, 2016 did you visit the -- the
actual well pad?

A Really, et me think about it. It
was the -- the -- let nme step back to the
story | nentioned earlier.

There was a | ot of newspaper

reports and specul ati on by various experts
in -- saying that internal corrosion was a
problem so imediately | sent a request to
SoCal Gas requesting sanples of the gas.
Before that, | asked if anybody had done a
gas analysis. | found out that there was a
| ot of EPA or environnental -type anal ysis,
but nobody had done an analysis with the
I ntent of corrosion or understanding the
failure. So | requested gas sanples right
away. So | forget the tineline and the
details around it, but I was on SS-25 site
coll ecting gas sanples probably three,
four days after | arrived.

Q Ckay.

A | do not --

Q \VWat did you see --

A | did not -- sorry. | -- 1 do not

remenber the exact dates and all, but, yeah.
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That's -- | was there.

ALJ HECHT: Just a rem nder --

THE WTNESS: So --

ALJ HECHT: -- to take a breath and
stop before you speak over soneone. Thank
you.

MR. LOTTERMAN:  Thank you.

Q Sol -- I"'mbreaking all the rules
today, Dr. Krishnamurthy. | apologize. | --
so all right.

So the contract was January 26.
You arrived a couple days later, and a couple
days after that you first visited the SS-25
well pad. 1Is that correct?

A That's correct.

Q \VWat did you see?

A Oh, gosh. | don't renmenber. | saw
the crater. | -- there was a pipe com ng
away fromthe wellbore. | forget -- which
was -- | -- ny guess is 60, 70 feet fromthe
wel | bore, where we could sanple the gas. M
and -- and -- and two other individuals from
Ql-Tech were with ne, | believe, if |
remenber right. It was covered in oil. |
mean - -

Q Well -- sorry. | thought you were

done. M apol ogi es.

Did you see the well head sticking
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out of the ground in the mddle of the
crater?

A | believe | did, yeah.

Q How large was the crater, roughly?

A W -- we neasured it later. |
don't renenber, offhand. Your -- | have to
go to ny reports to check. W neasured it;
quite -- it's quite big.

Q GCkay. | have a picture --

A | would -- yeah. Sorry. Go ahead.

Q | have a picture that I'mgoing to
show in a mnute, which | think will help
cl ear that up.

When you approached the pad to do
your gas sanples, did you snell gas?

A | believe | did. GCkay? At any --
I"'mreally digging deep into ny gray cells,
and | believe | did. It was -- it was a
uni que snell there on |ocation. | believe it
was hydrocarbon gas snell. Yeah, absolutely
| did.

Q GCkay. And you say in the nmain
report -- and -- and |I'm | ooking at page 22.
You don't need to refer to it, unless you
want to. You said that -- that the |ocation
and type of failure were unknown when the RCA
began. |Is that a true statenent?

A That's correct.
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Q GCkay. And | believe you said in
your deposition: "W didn't know where, we
didn't know what, we didn't know how at that
stage, so everything was up for grabs."”

Not quite as technical as the
| anguage in the main report, but does that
capture the sane idea?

A Yes. Yes.

Q (kay.

A W -- we didn't -- we didn't know
what depth it was. You could specul ate on
all of that, but at that point, it was
specul ati on.

Q And you -- | think you -- you
started tal king about this earlier, and |
want to just clarify for the record.

What were your initial -- your
bei ng you and your teanmis initial suspicions
of the cause of the | eak when you wal ked up,
when you drove up to the Aliso Canyon
facility?

A | -- 1 honestly -- we did not have
any opinion at that point. Down the road, a
few nonths | ater, we had sone opinions. But,
at that point, we didn't have any opi nions
other than -- | honestly did not. W did not
know whet her the well head had failed, we did

not know whet her the casing had fail ed,

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing
March 22, 2021 653

because renenber, | had not |ooked at any of
the data. We had not | ooked at the
tenperature | ogs. Like you appropriately
menti oned, we were not there for the kil
attenpts. So we didn't -- we didn't | ook at
any of those data sets. W had not

i nterpreted anything as we had wal ked up, so
at that point, we were void of |ooking at any
I nformation. So at that point, we probably
did not have an opinion, that's correct.

Q GCkay. | was actually asking you
about your initial suspicions, but let ne ask
it this way.

You had nentioned during one of
your earlier answers sone people were talking
about in colonel -- internal corrosion.

Did -- did nenbers of your team share that
suspi ci on?

A No. Menbers of ny team shared
the -- Rudy Hausler is our chem st, who's one
of the authors of the internal corrosion
section. |If there is water in the gas,
corrosion is possible. So -- but, once we
had the gas analysis results back fromQ|l --
Ql-Tech, | believe, we were pretty
confortable saying there was -- it's not an
I nternal corrosion.

Q Al right. And just so everyone
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under st ands what we're tal ki ng about, we nmay
throw these terns around a little bit later,
when you say, "internal corrosion," you nean
corrosion that's inside the pipe sort of
corroding the -- what do you call it, the
interior, the ID, the interior dianeter. |Is
that right?

A That's correct. Let ne clarify,
just to nmake sure I'mclear, | -- |
appropriately conmuni cat e.

VWhat |'mtal king about is corrosion
happeni ng fromthe internal dianeter of the
production casi ng.

Q Cot it.

A That's what |'mreferring to.

Q GCkay. And then today or tonorrow,
per haps, we tal k about external corrosion.
Is that the corrosion that typically wll
attack the outside of the pipe?

A Yeah. A -- as -- as -- as we have
articulated in the report, the corrosion on
t he seven-inch production casing happened
fromthe outside dianeter, or the OD, of the
pi pe.

Q GCkay. Al right. And from your
experience in the oil patch, is there
I nternal corrosion and external corrosion on

wel | pi pes?
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A It's nore internal. It's nore
often internal.

Q Wy is that?

A Because in -- in production
situations, your gas can be wet gas, and
dependi ng on the reservoir, even in
under ground storage well, your gas can be
wet, and if it is wet, you can have internal
corrosi on, wet neaning you need water. For
corrosion to happen, you always have to have
water. And quite often, in producing wells,
when you produce gas, or even when you
produce oil, you may have sone (i naudi bl e)
wat er or water being produced along with the
gas or along with the oil, and that may cause
sonme corrosion.

There was water in the Aliso Canyon
gas, but it was so lowthat it was -- it --
gas -- the -- the gas that you produce
absorbs sone water as vapor, or water vapor,
and so all the water was water vapor in the
gas as it canme up. So unless the water
condenses as water on the |ID of the casing,
you cannot have corrosion.

Q | see. ay. Thank you. That's
very hel pful.

So it's ny understanding -- and |

bel i eve your -- your report sets this forth,

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing

March 22, 2021 656

that the | eak was stopped on February 11,
2016. Is that right?

A That's correct, yeah.

Q So roughly 111 days after it was
first detected on Cctober 23rd. True?

A True.

Q Al right. Good. And -- and once
the | eak stopped, Bl ade proceeded with six
phases of its analysis. |Is that generally
true?

A | believe so. | have to check,
but, yes, five or six --

Q Now --

A -- phases.

Q ~-- again, sir, I'm-- it is ny hope
today not to challenge your recollection
unduly, so let's turn to pages 23 and 24 of
the main report, which has been previously
mar ked as Comm ssion Exhi bit-1000. And |I'm
not going to go through these in detail, or
even generally, but | just want to refresh
your recollection.

Does that report on pages 23 and 24
set out six phases of the root cause
anal ysi s?
A Yes, it does.
Q Al right. And again -- and | want

t hese answers to be short, because this is --
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this is not that inportant in the -- in the
grand schene of things, but just to -- just
to set the -- the table, Phase 1, | take it,
was -- was generally the data collection,
collation, analysis. |Is that true?

A Yeah. W called it Phase 0, and
that was well and field data collection,
col l ati on, yes.

Q So that kind of surprised ne.

Is -- do corrosion engi neers have Phase O0s,
typically?

A Not -- again, I'mnot a
corrosion -- | would like to say, "Yes, I'ma
corrosion engineer." But, in an RCA one of
the nost inportant aspect (sic), especially
in a problemlike this, especially in
downhol e probl ens, data collection and
anal ysis is probably the nost inportant part
of the project.

Q GCkay. And | take it that, then,
al so fed into what you call Phase 1, where
you actually collected site evidence. |Is
that correct?

A Yeah. Phase 1 was -- if you -- as
you asked ne a question before, the crater
was there, the hole -- the well was
successfully killed. So we didn't know what

had -- what -- what had happened, so we were
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| ooki ng for any phys- -- physical evidence of
the failure, if there was sonething that cane
up when the gas cane out of the well. That
was the intent of that exercise.

Q Okay. And it |ooks |ike Phase Os
(sic) and Phase 1 occurred during the sane
time. |s that accurate?

A No. Phase 0 started in February of
2015, went until My of 2019, if you | ook at

it. So it went all the way '"til the end of
the project, because as we discovered -- as
we anal yzed the data -- sorry, as we anal yzed

t he physical evidence, all the data, we had
new data requests, and SoCal Gas was ki nd
enough to provide us additional information.
It was a |lot of data required for this
project. And that was Phase --

Q That was a good catch, though.
Sorry. That was a good catch, because |
| ooked at the dates, and | assuned they were
equi val ent, but one was through May of 2019,
and Phase 1 was through May of 2016. True?

A That's correct.

Q Al right. And what you' re saying,
i f | understand you correctly, is that the
process of collecting data and collating it
and ana- -- analyzing it, that started from

the day you got involved with that project
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from it looks like, the -- the very nonth
you published this main report. True?

A That's correct.

Q Al right. Phase 2 is called Site
Restoration to Rig Readi ness. Can you
briefly tell the Comm ssion what Phase 2
entail ed?

A So, Phase 2, if you renenber --
and -- and we can look at pictures a little
| ater. There was a big crater there. W
recogni zed that gas had -- was bl ow ng out
for 111 days. So we didn't realize where the
gas had gone. You know, sone of it could
have gone just below surface. So a |ot of
t hose questi ons remai ned.

And so in Phase 1, we did sone
| ogging to understand the condition of the
| ocation. W may al so have done sone snal |
surface boreholes in Phase 1 or Phase 2.

And then in Phase 2, the idea was
to restore the site. 1In order to pull the
casing, you need to bring a rig in; whether
it was a work oil rig or an actual drilling
rig, you needed to bring in sone heavy
equi pnent on-site, and we need to prepare the
site for that. And so crater had to be
filled out. It was a massive undert aki ng.
And -- and SoCal Gas nmanaged Phase 2 with our
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I nsi ght and i nput.

Q Got it. It looks |Iike Phase 3,
then, was the actual extraction of the tubing
and casi ng and wel | head?

A That's correct. Phase 3 was the
nost i nportant data collection portion of it.
And -- and as we just spoke about it a few
m nutes ago, nonent we finished Phase 1, we
started drafting protocols for Phase 3, that
I s tubing, casing, wellhead extractions, and
there were a lot of back and forth with
SoCal Gas, wth DOGEGR, wth CPUC, all -- al
parties invol ved, discussing howto do that.
That's when it all started. And --

Q Ckay.

A Yeah. Sorry. 1'll leave it at
t hat .

Q No problem CGot it.

Ckay. Phase 4, top of page 24,
non-destruction (sic) evaluation and
| aboratory netal | urgi cal exam nation. Could
you tell a political science major |ike
nysel f what that involves?

A So that was -- once we pulled the
tubi ng and the casing, the goal was to assess
t hem nondestructively. So when you do
nmetal | urgi cal eval uations, before you break

or open anything, you want to evaluate them
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nondestructively as nmuch as possible to get a
picture of what you're | ooking at prior to
opening things and cutting things. So that
was all of the | aboratory work and anal ysis
associated with this project, was in Phase 4.

Q Understood. And then the final
phase, Phase 5, again, at the bot -- or
the -- again, on page 24 of Comm ssion
Exhi bit - 1000, you tal k about integration,
interpretation and final reports. And | take
It that's just your sitting down with your
team everyone taking a piece of this, and
basi cally analyzing the results, putting them
on a piece of paper, and naking sure they're
conpleted at -- as -- to the best of your
abilities as far as conpl eteness, accuracy
and that type of thing. |Is that right?

A That's correct. W did sone
nodel i ng ahead of that, but by COctober 2018,

or approximately in that tinmefrane, | believe
we were still drilling the SS-9 borehole for
water, but I -- I'"mnot a hundred percent

sure exactly when we finished that. But, at
t hat point, we had enough data that we could
make interpretations. So the netall urgical
interpretation has to integrate with the

t hermal - hydraul i ¢ nodeling so we can tine

t hi ngs and everything. So that is a very

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing

March 22, 2021 662
| nportant phase. That is literally

i ntegrating information, the interpret --
finalizing interpretations, and then once you
have sone of these key concl usi ons,

conducting the RCA, the root cause

assessment.

MR. LOTTERVAN: Ckay. Judge Hecht, I'm
going to junp to the back of the report. |If
this is a good tine to break, fine;
otherwise, |'ll keep going.

ALJ HECHT: | think this is a good tine

to take a short norning break. We will take
a ten-m nute break, and be back at 11:11.
We'll be off the record.
(Of the record.)
ALJ HECHT: We'll be back on the
record.
We just took a short norning break.
And I'mhearing a little bit of feedback;
hopeful ly, that will go away.
But, we're back on the record, and
M. Lotterman can conti nue.
MR. LOTTERMAN:.  Thank you, your Honor.
Q Dr. Krishnamurthy, are you with us?
A Yeah, |'m back.
Q Good. Al right. |Is your canera
on?

A | believe it's on.
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Q Ckay. Good. | just don't see you.
That's fine.
So |l want to -- | want to skip
t hrough this 250-page report back to
page 242, which | think in this panel is
called the credits.
A  Yeah.
Q Al right. And I'll ask
M. Mshfegh to put that up, and you can

ei ther use your hard copy, which is what |
typically do, Doctor, or you're welcone to
| ook on the screen.

But, this page is actually the |ast
page of the main report, Conm ssion
Exhi bi t-1000. True?

A Yes.

Q And on that page, it |ooks |ike
Bl ade attenpted to acknow edge the various
parties involved. |[|s that correct?

A Yeah. | wouldn't say, "attenpted.™
We acknow edged.

Q You did acknow edge. Fair enough.
Fair enough. That's a -- that's a nuch nore
preci se answer. | appreciate that.

Did you wite this acknow edgenent ?

A Yes. Yes. | was in -- nyself and
a couple of our colleagues reviewed it,

and -- yes.
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Q Okay. And if you look at the first
sentence, there you're tal king about how | ong
and conplex the project was. Do you see
that? And | think we tal ked about that
earlier, so there's no need to re-plow that
field. Ckay?
A Yes.
Q And then the beginning of the
second paragraph, you say, "W would like to

acknow edge CPUC and DOGGR s overal |l support
by Blade -- of Blade's RCA efforts,” and you
go on to talk about it. Do you see that?

A Yes.

Q So that's obviously good for client
relations, but we'll -- let's -- let's | eave
t hat asi de.

Tell us what DOGGR s role was in
t he RCA.
A I'mthinking, yes. So DOEGR --

DOGER s rol e was, nunber one, let's say, | --
we had to have clear traceability, so when we
extract sonething fromthe well bore, the --
it has to be nmarked. There's a process --

| -- 1 don't want to bore you guys. There's
a docunent that describes the process, which
we shared wth all parties, and we needed
CPUC or DOEGR to sign off as witness as we

transfer custody fromthe SS-25 site to
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Bl ade. And so DOGGR pl ayed a very inportant
role in that. DOGGR also played a role in --
In review ng our -- our protocols, and those
protocols would go to national |labs. | was
not -- and those -- that input was given back
to us. So that was -- that was one of the

el ements of what DOGGR hel ped us with. |I'm
trying to think of sonmething else, but that's
what | renenber at the nonent.

Q Ddyourely on their expertise?

A No, | -- 1 did not rely. But,
if -- if it -- to nme, if anybody gave us
| nput on the protocol, if it inproved our --
our protocol, absolutely, | would -- | would
fol | ow

Q Fromtine to tine, did DOGER give
you i nput on various aspects of the root
cause anal ysis, whether you followed it or
not ?

A No, not on the investigation
itself. Their input was nore on perhaps data
col lection, you know. It -- you know, they
would -- they would tal k about the sanple
t hat has cone out, but, really, they had no
I nput on the investigation itself, no.

Q Ddthey attend or were they
present at the -- at the site or during the

I nvestigation for nost of it?
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A Yes, they were on-site for nost of
it. That's correct.

Q COkay. Wre there CPUC
representatives on-site for nost, if not all,
of the root cause anal ysis investigation?

A Yes, CPUC was al so on-site.

Q \Wuat role did they play?

A Sane role. They -- they
facilitated any needs we had. Let's say |

needed a printer or we needed sone space to
work on on-site, they would help us with
SoCal Gas. So as we got to know each ot her,
we may ask SoCal directly, but quite often,
CPUC woul d facilitate those kind of needs or
practical needs on-site. So that's the role
that CPUC fail -- played. And al so, CPUC was
very clear to us all along that need -- this
needed to be an independent investigation
with input from nobody, and we took it to
heart.

Q And then in that -- in that very
sanme sentence that we just read, you talk
about overall support. You said, "as well as
provi di ng gui dance for navigating the
regul atory, evidentiary and | egal
requi renents.”

VWhi ch or both entities provided

t hat gui dance to Bl ade?
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A So the -- so let nme go through each
of thema little separately.

Regul atory gui dance i s approval
from DOGGR for any operations on-site, so
that's regul atory gui dance.

The evidentiary gui dance woul d be,
you know, traceability requirenents that they
would like to see or -- which is part of our
nor mal RCA process, but they would reiterate
t hat .

To nme, legal falls under regul atory
or legal requirenents, right, you know? They
were -- you know, we didn't have any |legal --
you know, the people may -- you know, | woul d
be on a call where we woul d have SoCa
attorneys, CPUC attorneys tal king about sone
activities comng up. So that's what we
meant by that.

Q OCkay. Now, if you could nove to
t he next paragraph, see where it says, "W
al so acknowl edge SoCal Gas's willing support
and cooperation for all aspects of RCA work,
i ncl udi ng providing data for nunerous data
requests"?

A Yes. Yes.

Q Wy did you put that in the final
report?

A You know, | like to -- we just
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spoke about the phases. Phase 0, which was
t he data phase, that was essential to our
analysis. So | would -- we were repeatedly
asked sonetines the sane questions to ensure
that -- that our analysis is accurate and
appropriate, so that -- we would not have
been able to -- to make the conclusions in
the root cause anal ysis w thout that data.
And we al so had in-person neeting with
SoCal Gas, really probably the first one in
February of 2016, and then | believe in '18,
al so, we had two neetings, where both CPUC
and DOGGR attended, and we went through data
requests. In an RCAlike this, if the data
request is -- if data is not provided, then
the analysis is inconplete or inadequate.
So, yeah, that's why we --

Q And were your requests to SoCal Gas

numer ous?
A | believe it was nunerous, Yyes.
Q Because | | ooked at your report,
which we've -- we've marked as

Comm ssi on- 1001, and | counted about 40 sets
of requests. Does that roughly conport with
your recollection?

A | would have to ook at it. There
I's a supplenentary report, | believe, where

we sunmari zed this sonewhere. But, |
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woul d -- but, yeah, sounds about right,
M. Lotternman.
Q Yeah. And then -- and | guess
that's what | was referring to, sir.

Vol une | under Phase 0 sumary
report, | believe you laid out all the data
requests you propounded to SoCal Gas. Is that
true?

A That's true.

Q GCkay. And it |looks like they
started just pretty -- pretty soon after you
arrived at the facility, and it |ooks |ike
they went right through April 2019 before you
finished the final report. |Is that right?

A That's correct.

Q And if you look at -- again, this
woul d be Conm ssi on-1001.

But, the Phase 3 summary, it tal ks
about all the data that SoCal Gas did provide.

And is it fair to say it was vol um nous?

A Yes. Yes.

Q (kay.

A I'mlooking at it --

Q And --

A -- yeah.

Q And as far as you were concerned,

was it conpl ete?

A Again, | -- | can't answer that. |
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believe it was conplete. It allowed us to
make the concl usions we nade. Yeah, |
believe it was conplete. W -- we -- certain
aspects we requested nmultiple tines. W had
| n-person neetings, because |'m nervous about
witing a report where sone data i s not
provided to us. So we nmade nultiple -- | had
mul tiple conversations personally on this
t opi c.

Q Soit's --

A So | believe it's conplete.

Q And sois it safe to say, then,
that Bl ade was satisfied -- whether or not it
was conpl ete, satisfied with the data
production from SoCal Gas as part of the root
cause anal ysi s?

A Yes, we were.

Q GCkay. And as part of that process,
did you find any categories of data that
SoCal Gas shoul d have had, but were -- they
were unable to provide to you?

A | don't think so. | -- by that,
you nean they should have had the data, but
they didn't have?

Q Correct. In other words, as | --
as your -- a typical underground storage
operator should have had "X " we asked for
it, they didn't have it. D d that ever
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happen during your root cause anal ysis?

A | don't believe so. The only
reason | hesitate, M. Lotterman, there is
because we do identify one of the root causes
as lack of failure analysis. But, that has
nothing to do wth data. That is activity.
So --

Q Al right. | appreciate that
clarification. | -- 1 believe we'll get to

that at sonme point, too.

Al right. So then, who were your
mai n contacts at SoCal Gas during the root
cause anal ysis? Do you renenber any nanmes?

A Sure. At one point, it was Jill
Tracy for a period of tinme, and then ny
primary contact was 3 enn La Fevers. d enn
was ny primary contact all along, all the way
t hr ough.

Q Wiat about Tom McMahon?

A Oh, yeah, sorry, Tom McMahon.
There were a ot of them Larry -- | -- |
apol ogize. | may have m ssed a | ot of nanes.
It's been a while.

Q Yeah.

A There's a lot of them but G enn
was ny primary contact. |If | didn't have
sonething, | would call G enn.

Q D dyou find them overall
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pr of essi onal ?

A Yes, absolutely. Absolutely.

Q \Wat about --

A It's reflected in our
acknow edgnents. It's reflected in our
acknow edgenents.

Q \Wat about responsive?

A Extrenely responsive.

Q D dthey seemto share your sense
of urgency with getting the project done?

A Yes, they did.

Q Wre they collaborative? And when
| say that, | nean were they willing to work
together with you toward a common goal ,
what ever the issue was at the nonent?

A Yes, they did.

Q Wre they creative? D d they help
Bl ade sol ve problens as they arose, whether
they were regul atory hurdles you tal ked about
earlier or technical issues?

A Yes, they were. They were
col | aborative and creative and contributive
to the success of the project, yes.

Q Wre they conmtted to safety?

A Yes, they were.

Q And in your view, in their m nds,
was, in fact, safety paranount?

A Yes.
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Q And was that comm tnent 24/77?

A Yes.

Q Ckay. So did they give you a --
trailers, for exanple?

A Yes, they did.

Q Ddthey help you set up a lab on a
relief well pad, which we'll | ook about --
| ook at in a mnute?

A Yes, they did.

Q Dedicated fiber access? ]

A Yes, at nultiple |locations.

Q Miltiple rig setups. They gave you
a workover rig and then an automated drilling
rig wwth a smaller footprint?

And we'll get to that in a m nute,
as well.

A Yes, they did.

Q By the way, you nentioned site
stability earlier.

Wiy was that needed once the well
was kil led?

A It was an unknown nore than
anything else. W didn't know where the gas
went or where the kill fluids would have
gone. So there was concern about stability.
So a civil engineering firmcane in, they did
measurenents, and confirnmed the stability of

the site. So, absolutely, it was a valid
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concern and had to verify everything was
okay. So that was part of the phase 2
pr ocess.

Q GCkay. Did SoCal Gas give you ful
access to its personnel ?

A Yes, they did. Yeah.

Q D dthey give you unrestricted site
access?

A Yes, they did.

Q D d they provide you a dedicated
support teamto give you whatever expertise
they could lend to your efforts?

A Yes, they did.

Q Includi ng downhol e expertise?

A Yeah. Tim MMahon is the downhol e
-- a lot of folks downhole there. Yeah.

Q \Wat about geol ogy?

A Yes. W chatted with a geol ogi st;
Hllary, | believe. W had conversations
with her. W had conversations with the
reservoir teamat one point early on to
understand their process and their approach.

They al so provided, as part of the
data request, earth visual nodel, which is a
geol ogi cal nodel they were using, so, yeah...

ALJ HECHT: [|'mgoing to break in here
wth a rem nder to speak slowy and not speak

over one anot her. | know that can be
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difficult, but our court reporters appreciate
it. Thank you.

THE W TNESS: Sorry.

MR. LOTTERMAN: Thank you, your Honor.
W'll try to slowit down just a little bit.

Q \Wat about site preparation?

Did SoCal Gas ask you or assist you

in that effort, sir?

A | don't follow what you nean by
"site preparation.” |If you're tal king about
Phase 2, yes. SoCal Gas was accountable for a

conpl eted Phase 2, which was nmaking it

ri g-ready.
Q GCkay. That's what | did nean, yes.
A Ckay.

Q Okay. And did SoCal Gas assist you
I n getting whatever approvals you needed as
part of these regulatory hurdles that you
di scussed earlier?

A  Yes, absolutely.

Q And --
A W --
(Crosstal k.)
THE WTNESS: Sorry. | apol ogize.

We had multiple neetings with DOGER
district, which was the approving authority.
We had neetings with the entire DOGGR

district team which was very hel pful to us.
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And SoCal was part of those conversations and
getting the approvals.

Q And did SoCal Gas's efforts, its
commtnent to you, start fromthe first day
you showed up and go all the way through the
end of the project?

A  Yes, absolutely. Yes.

Q Now, you also nentioned on
page 242, you acknow edge SoCal Gas's support
of the independence of the investigation.

Do you see that on the screen?

A  Yeah.

Q Can that be a concern when

performng a techni cal RCA?

A It was. It was a concern of ours
to be -- because we are there investigating a
failure, and that concern -- we are a bit
apprehensive. | wouldn't say concerned.

Apprehensive is the right word that cones to
mnd. But all the parties, including
SoCal Gas gas, insisted and urged us to be
| ndependent and never -- and it’s reflected
in the report. It was essential to the
process, as far as | was concer ned.

Q That was ny next question.

Were your apprehensions justified?
A No, they were not justified.
Q And how did SoCal Gas support
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Bl ade' s i ndependence of the investigation?

A So we were never asked what our
concl usions are, where we were headed, never.
Never once were we asked about it. Never
once until we released the final report on, |
forget, May 16th, | believe, when we rel eased
the final May report. W released the
suppl enental 15 days later. But the My
report was May 16th, | believe.

| had nobody from SoCal requesting

a preview or wanting to know anything. So we
were truly independent. And that's true for
CPUC. That is true for DOGGR

Q And this independence is critical
for an RCA; correct?

A Essential. Yes, | agree.

Q Al right.

And, finally, if you |look at the
second to | ast paragraph, you say -- I'm
going to read this slowy, since | think
we' ve been reading quickly so far. |'m going
to fight the urge.

This RCA project would not

have been possi bl e w thout

t he unconditional support

t hrough the entire period

from CPUC, DOGGR, and

SoCal Gas.
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Do you see that?
A Yes. Yes.
(Crosstal k.)
THE WTNESS: Sorry. Go ahead.
BY MR LOTTERMAN:
Q Sitting here today, Dr.
Kri shnanmurthy, do you personally have any
criticisns of SoCal Gas's support and
cooperation wth your root cause anal ysis

| nvesti gation?

A | personally, and on behalf of ny
team | can tell you -- because a |lot of ny
team nmenbers interacted with various SoCal Gas
personnel during the project, we could not
have conpleted this wthout their support --
uncondi ti onal support, as we state.

Q | guess that was what | was going
to say. You actually state that on page 242
of the main report.

True?

A  Yes.

Q Al right. Enough of the credits.
Let’'s go back to the story.

| want to turn you to page 15 of
the main report, sir. And | want to | ook at
the Aliso Canyon facility itself.

And I'm going to ask M. Moshfegh

to put up Figure 1 on the screen and do his
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best to enhance it. Thank you, sir.
So if you | ook at page 15 of your
main report, Dr. Krishnanmurthy, you provide a
brief description of the overall facility.
Do you see that?
A Yes.
Q And you note it's in the Foothills
of Gat Mount ai n.
Do you see that?

A  Yes.
Q Ckay.
Was it difficult to access?

A Yeah. It was a long drive. And
SS-25 was towards the top. So, yeah, it was
a bit of a challenge, especially on, you
know -- yeah. |It's a bit of a drive. And
access was chal l engi ng. Yeah.

Q D dyou ever walk it?

A  Oh, no. No. | drove it.

Q Too far?

A  No, | couldn't walk it.

Q Wuld you consider this area to be
renote?

A Yeah. Once you enter the facility,
It appears renote. But, yeah, specifically
as you can see on the map, it's close by
Porter Ranch. But it does appear renote in

t he mountains and the hills.
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Q | nmean, it’s ny understandi ng that
this facility was about six square mles.

Is that roughly your understandi ng,
overal | ?

A Yeah. Yes.

Q And if you turn to page 14 -- I'm
sorry -- 17 of the main report, and you | ook
at Figure 3, you can see that the actual
six-square-mle facility shows different
sect ors.

(Audi o interruption.)

(Reporter clarification.)

ALJ HECHT: We'Ill be back on the
record.

W were off the record due to a
technical problem Unfortunately, we have to
back up slightly. And | am hopeful that M.
Lotterman and Wtness Krishnanmurthy both know
where to pick up.

So, go ahead.

MR. LOTTERMAN: | do, your Honor.

Thank you. | also note that your description

of this process being clunky was probably one
of the nost diplomatic descriptions |'ve
heard in the many hearings |'ve done since

| ast March. So we will get by the

"cl unki ness" here as we can.

Q Dr. Krishnanurthy, |let nme back up a
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little bit, because we | ost Ms. Powers at
sone point in time. | was directing your
attention to Figure 3 on page 17 of the main
report.

Do you see that?

A Yes, | do.

Q And | believe you testified that
the facility was actually broken into or
divided into three sectors. You have the
| eft section to the left.

Do you see that?

A  Yes.

Q And then the central section and
t he east section.

True?

A Correct. Yes.

Q And | believe you also testified in
that -- this is right in your report, just
blow that figure -- that there were 119
active or idle wells at the Aliso Canyon
facility during the 2015 ti nefrane.

True?

A Yes.

Q And then | asked you what an idle
wel | was, and you were about to describe it
when we | earned Ms. Powers was no |l onger with
us.

Wul d you tell the Comm ssion what
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an idle well is?

A Yeah. Idle well would be a well
that is neither, in this particular case,

W t hdrawi ng or getting gas out of the well or
injecting gas in the well. It was just shut
In and just sitting. Wereas, an active well
wi || be operating either as w thdraw ng gas
or injecting gas.

Q And a day before the incident
occurred on Cctober 23rd, 2015, was SS-25 an
active wel | ?

A | believe it was an active well.

Q And what sector of the Aliso Canyon
field is it located in?

A | believe it’'s the west sector.

Q Al right. | have a couple
guestions about that a little later.

And then one final question about
this overall field, are there other wells
operated by ot her producers there?

A | believe so. And we have
articulated that in the report. | don't
remenber how nmany wells. But, yes, there are
ot her operators.

Q Is that unusual for an underground
storage facility, if you know?

A Yeah. | don't know. | don't think

It Is unusual. Because the only reason I'm
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saying it may not be unusual, you could be
storing gas in a second zone, and you could
be producing oil froma shallow reserve. So
it may not be that untypical. But |I'm not
qualified to say whether that is comon or
not common. | don't have that kind of data.

Q | appreciate that. | appreciate
t hat .
And can you answer this question

for me:

Can the presence of wells operated
by ot her producers conplicate underground
storage facilities operations?

A Absolutely.

Q Ckay. W'Ill talk about that in a
bit.

| want to junp back a page to
Figure 2 at the main report, page 16. And |
just want to clarify one thing so the
Comm ssi on under stands this.

When we tal k about the SS-25 well
site or well pad, is that the area depicted
in white on Figure 2 of your main report?

A Yes. That is the SS 25 pad -- well
site or pad. That is the pad, exactly. |If
you zoomin, you'll see the pad.

Q And does that pad contain three

wel | s?
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A Yes. It contains 25, 25-A, and
25- B.

Q Gkay. Thank you. And I think
we'll have a picture of that in a mnute to
show where they line up wth each other.

So et nme ask you anot her
bi g- pi cture question, and then we're going to
start going down the well.

Is it true that Aliso Canyon is a
converted, depleted oil reservoir?

A  Yes.

Q \What does that nean?

A It -- I'"'mgoing to attenpt to
explain that. And | hope | explain it
correctly, carefully.

The -- you have porosity and
perneability in the rocks. So porosity is
volunme of oil in the rock. It defines the
vol une of hydrocarbon in the rock.

Perneabi ity establishes conductivity.

So the standard sesnon had good
porosity, good perneability. So a lot of oil
was produced. And then there's a point at
which it either becones uneconom cal or it
becomes -- it’s not zero, but the oil levels
are very lowin that reservoir. But since
|'ve renoved the oil fromwhere the oil was,

those -- that porosity can provide a space to
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store gas. That's really what an old,
depleted oil well can been used as a gas
st or age.

ALJ PORER ALJ Hecht, it looks Iike
M. Lotterman m ght have | ost audi o.

ALJ HECHT: Al right. W'Il be off
t he record.

(Of the record.)

ALJ HECHT: We'Ill be on the record. W
were off the record due to another very
simlar technical problem which | believe
has now been addressed. And we will continue
W th questions by M. Lotternman.

BY MR LOTTERMAN:

Q Dr. Krishnamurthy, when we |eft
of f, you were explaining what a converted,
depleted oil reservoir was. And we don't
need the revisit that.

| want the pull up for you
t hough -- and, again, this is just a very
gquick line of questions. | want to pull up
for you Figure 5 fromone of your
sub-reports. And, for the record, this would
be from Exhibit 1002, which is Volune 2
entitled "SS-25 Well Failure Causes.” It’s
t he ei ghth suppl enent called "Geol ogy
Summary."” And | just want to use it for

denonstrative purposes.
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So, Dr. Krishnanurthy, | believe --
"' mnot sure you need to | ook at the report
Itself, but you are nore than welcone to
refer toit.
A Ckay.
Q So we're |ooking at page 14,
Figure 5, M. Mshfegh. Thank you.
So, Dr. Krishnanmurthy, again, |
don't want to spend a whole |ot of tine on

this, but you were throwi ng out sone terns
t here about sesnon zones, et cetera. And |
just want the Comm ssion to understand what
exactly SS-25 has to go through to get from
the well head down to the storage reservoir.
So let's start at the top if you would, sir.
And then I'mgoing to just wal k you through
this very, very quickly.
If you ook at the top of Figure 5,
It identifies four different sets of wells.
Do you see that?
Frew, standard sesnon, or SS,
Porter, and Fernando Fee.
A Yes.
Q Do you know why those wells are
nanmed differently?
A They -- again, it’s a geol ogical
nam ng convention. They may be going to

different zones at a lower level. And that's
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probably why they were naned different. That
IS nmy guess.

Frew is going through frew fault
there. And sesnon is going through a
different fault. So that's ny guess. |
don't know the exact reasons for that. But
t hose woul d be sone reasons you woul d nane
themdifferently.

Q Al right. | appreciate that. And
| understand that you weren't there when
these were drilled. But | think that's a
pretty educated guess, shall we say.

And, just for the record, if you
| ook at the m ddle of the diagram there is
SS- 25.

True?

A  Yes.

Q Okay. And it looks like it's
drilled down -- and we're going to tal k about
this in amnute -- but it looks like it’s
drilled down. And it basically ends up in
t he sesnon zone there, that kind of apricot
col or?

A  Yes.

Q GCkay. And we're going to get to
sone of this in a bit, so | want you to nake
sure you clarify for ne, are you saying that

t hat sesnon zone at one point produced oil ?
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A That is ny understanding --
Q ay --
(Crosstal k.)
(Court reporter clarification.)
ALJ HECHT: W have crosstalk. W wl|
be off the record.
(O f the record.)
ALJ HECHT: Thank you, all. W'IIl be
back on the record.

Pl ease, go ahead.
BY MR LOTTERMAN:

Q Dr. Krishnanmurthy, is the sesnon
zone, to your understandi ng, the zone where
oil was produced for years before SoCal Gas
took the field and converted it to gas
st orage?

A That is ny understanding.

Q Ckay. And you're going to hear the
word -- we're going to use the word "caprock"
| ater on today.

Wul d you explain to the Comm ssion
what caprock is, and where you would find it
al ong the sesnon zone?

A The caprock should be on top of the
sesnon. Okay? It should be the zone that
you have to penetrate to get to the sesnon.
That is the one at separates the producing

zone from above. That's the --
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Q Raght. And at the risk of botching
that description, is it fair to say that it’s
because of the caprock that the oil that was
produced did not -- well, let ne put it this
way. Let ne strike that.

Is it fair to say that it was
because of the caprock that oil was contai ned
in that sesnon zone for mllennia?

A That is correct. The caprock is
what prevents vertical flow Yeah.

Q And, |likew se, when SoCal Gas
deci ded to convert the facility to gas
storage once the oil production was depl et ed,
that's the sane caprock that keeps natural
gas fromescaping fromthat sesnon zone and
going to atnosphere; is that correct?

A That is correct.

Q Al right. And one |ast question,
just to give us a sense of scale -- because |
see it here, but I don't quite understand the
at -- the axis here.

It's nmy understanding that, for
exanpl e, the SS-25 well, that blue
description that starts at the top of the
nountai n there and goes down into the sesnon
zone, it’s ny understanding that that's
8,000 feet deep.

|s that true?
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A Yes. 8 -- around 8, 000.
8, 300- sonet hi ng, yeah.
Q Raght. So roughly a mle and a
hal f deep, well fromsurface, down to storage
zone; correct?
A Yes.
Q Ckay. Now, couple |last questions
and then we're going to nove on to the SS- 25
I tsel f.

Is it a common practice, to your
understanding, in the United States to
convert forner oil production fields into
nat ural gas storage fields?

A  Yes.

Q And is it a common practice in this
country, and perhaps even el sewhere, to
convert fornmer oil production wells into gas
storage wel | s?

A Yes.

Q And as part of your root cause
anal ysis, did Bl ade exam ne SoCal Gas' s
conversion of this field, Aiso Canyon, and
its wells to gas storage?

A Yes, we did.

Q And did you find any deficiencies
I n that conversion?

A No.

Q And, in fact, while that conversion
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was going on, did Blade find instances where
SoCal Gas identified |leaks in the
t hen-existing oil production wells?

A  Yes.

Q And is that a conmon practice
during conversion?

A Yes.

Q And when you watched it -- when you
exam ned SoCal Gas's conversion of this field

-- and, again, this is back in the 1970s, but
we'll talk about that in a mnute -- did you
see anything that SoCal Gas shoul d have done
that it didn't do?

A You nean during the conversion;
correct?

Q Yes, sir.

A No, we did not find anything.

Q Al right. GCkay.

Let's sharpen our focus now. Let’'s
| ook at SS-25 itself. kay?

As | prom sed, we're starting at
Googl e Maps and wor ki ng our way down the
well. Al right.

So it’s ny understanding, sir, that
the root cause anal ysis included review ng
the well itself, SS-25.

True?

A Yes.
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Q Its conversion.
True?
A  Yes.
Q It’'s operational history.
True?
A  Yes.

Q And even sone nearby wells on the
sane pad; correct?

A Yes.

Q GdGve ne a second here.

And it's ny understandi ng that

SS-25, as a well -- as an oil well, was
drilled in 1954 -- and | can give you the
cite off your main report if you would Iike?

A 1953, yes.

Q Well, '"53 was the spud date;
correct?
A Yes.

Q GCkay. And could you tell the
Comm ssion what the difference between the
spud date and drill date is?

A Well, the spud date woul d be the
date they have the conductor in place or get
the location ready to get started drilling.
That was Cctober 1, 1953.

Q GCkay. So if I understand what
you're saying, sir, is that that well was

drilled a hundred -- or that one and a half
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mles deep -- that conpletion, was in 1954.
True?
A |I'mlooking at ny records, M.
Lotterman. |'mnot able to confirmthat
date. But, yeah, that well was conpl eted,
yes, with the gas in 1954. That is right.
Q Yeah. | --
A  February 15th.
Q Yes, sir. And | see those dates,

for your information, right on main report,
page 20 -- 25.

So what | would Iike to do now, and
this won't take long. But just for sake of
clarification, I would like to ask M.

Moshf egh to bring up Figure 9 fromyour main
report. And that's on page 27. And this is
going to be a little bit hard to read, but |
think we're stuck with -- oh, that's better.
kay. Al right. M. Mshfegh is show ng
of f.

Al right. Let’s see what we can
do here. So let’'s talk about Figure 9 a
mnute. And | want to nake sure everyone
under st ands, when we get into the technical
details of the root cause anal ysis, what
exactly we're tal king about. Ckay?

First of all, this scale here, this

IS obviously not in mles; correct?
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A No. This is feet, | think. Yeah.
Q GCkay. R ght. Right.
And if you |l ook at the top
| eft-hand corner, there you go, it does show,
as you suggested, a spud date of sonetine in
Oct ober 1953.
True?

A  Yes.

Q Now, | want to start on the -- |
want to build this well. | want to start on
the outside of the well and work our way in.
If you |l ook at the very top of the diagram
there is a -- I"mnot sure how you descri be
it. It looks like, sort of, aline with a
foot on the end -- do you see that? -- and it
ends at 990 feet? ]

A  Yes.

Q |Is that the surface casing?

A Yeah. That is the 11 3/4-inch
di aneter surface casing and (inaudible) 40,
42-pound per foot. Yeah.

Q And that's the obvious, but I'm
going to anyway. |Is that a steel pipe?

A Yes, it's a steel pipe.

Q And what is the purpose of a
surface casing on a -- either an oil well or
a gas storage -- or at an oil well upon being
drilled?
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A The role of the surface casing, the
990 feet is primarily to isolate any aquifers
or water zones, or sonething |ike that,
dependi ng on where you are in the country or
the well. That's really the role of the
surface casi ng.

Q Is it used to keep the hole in
pl ace when the well is being drilled?

A Correct. It's primary function is
to get you to 990 and then allow you to dril
from990 to TD.

Q Is it intended to carry pressure?

A It is not designed to carry
pressure, no.

Q And would you explain to the
Comm ssion what "carry pressure" neans?

A Basically it is not intended as
what we call a structural elenent. So the
surface casing, the 11 3/4-inch is intended
to just allow you to drill at beyond 990
feet, isolate the water zone, but if there is
any gas pressure or oil pressure or anything
on the ID, it may not -- it nmay not have
enough structural strength to carry that
pressure.

Q GCkay. And why, if you know, was
SS-25 drilled -- or why was the well that --

l et me back up. I'll wthdraw the question.
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Wiy was Well SS-25's surface casing
drilled to 990 feet?

A  Normally the intent of that 990 is
to hold back any water zones that were there.
That woul d have been the intent.

Q Yeah. I[|I'msorry. M question was
i nprecise. So let ne rephrase it.

Who deci ded that SS-25's surface
casing be drilled to 990 feet?

A The operator at that point would
have decided that. And he woul d have had to
have -- if | renenber right -- and | don't
remenber this -- would have to -- it needs to
get regul atory approval for that depth, but
that's ny guess.

Q Ckay --

A But the operator would be the --
woul d be the one who designed that, the
oper at or then.

Q | understand the designing aspect
of it, Dr. Krishnamurthy. | guess what |'m
wondering -- and |l et ne ask you ny question a
little nore directly. |Is it your

under standing that the regul atory agency Iike
DOGGR deci des what depth a surface casing
should be drilled for a well?

A And this is -- ny know edge may not
be deep enough here, M. Lotternman, but ny
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assunption is that DOGER woul d have to
approve whether it's 990 or 500 or 1, 000.
What ever depth it is, DOGEGR woul d have to

approve.
Q Al right.
A I --
Q W will -- we wll -- excuse ne. |

just broke nmy promse. W wll clarify that
wth later testinony, Dr. Krishnanmurthy, of
soneone who was involved with the particul ars
of this well, but | just was seeing if you
knew.

Fi nal question on the surface
casing. |Is -- are they difficult to nonitor
once the whole well was in place?

A  Yes, because you have two -- you
have a production casing beyond that, the
7-inch production casing, and you have a
tubing. So it's not easy to inspect or
access it, yes.

Q Even with today's technol ogy?

A In today's technology, there are
sone tools that will 1ook beyond nultiple
strengths, but yeah, there are sone
technologies that will do it. They are
gqualitative in nature, but that's correct.
It's very new technol ogy and not necessarily

guantitative in nature. But yeah, it's very
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difficult to do that.

Q And was that qualitative technol ogy
avail able in 2015 to your understandi ng?

A | don't renenber exactly when it
becane available, but '15 it was probably
avai l able but it was pretty new in the market
at that point. And so | can't comment on
that, M. Lotterman. [|'ll have to ook it
up, but it could be sonewhere prior to 2015

where they started using it at sonme wells in
the world. But it was very new technology in
2015.

Q And as far as you knew, was it a
prevailing practice to use that technology in
2015 to nonitor surface casing pipe?

A No, it was not.

Q Al right. Wuat's that little
stippled stuff -- that's a word -- above the
990 feet? Looks like kind of a little dot --
you know, dot, dot, dot, dot, dot. \Wat's
t hat supposed to designate?

A That's supposed to designate
presence of cenent.

Q Wiy would an operator put cenent
out si de that surface casing?

A Again, in surface casing, the idea,
again, would be to keep the water away from

the surface casing and ensure the surface
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casing is protected fromwater. That would

be one reason. |solate the carbon steel from
the water. That would be the primary reason
for the cenent there.

Q Wuld it also be there to stabilize
the surface casing before you drill the
producti on casi ng?

A Yes, you would. That's a good
point. Yeah. You would apply the cenent to

hold it in place.

Q In fact, would that be the primry
pur pose?

A Yeah. That would be the primary
pur pose. The secondary purpose woul d be the
water. You are correct.

Q Al right. So let's work our way
in here, and we'll get through this pretty
quickly. Is there typically -- or at |east
wWth SS-25 is there a pipe inside the surface
casi ng pipe?

A Yes. That is the production
casing, the 7-inch casing.

Q Okay. And | don't seeit. | don't
see an arrow actually pointing to it.

M. Moshfegh, could you maybe
hi ghl i ght one side or the other of the
production casing and just -- just so Dr.

Kri shnanmurthy can nake sure we're on the sane
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pi pe, shall we say. There you go.

You see where there -- you see
where we're indicating, Dr. Krishnanurthy?
Is that the production casing there?

A Yes. That is the production
casi ng.

Q And the other dianmeter is on the
ot her side, right? There you go.

A Yeah. That is a 2 7/8.

Q Ckay.

A Yeah. That is a 7-inch. \Were
you're showng right nowit's still the
7-1inch.

Q And could you give the Comm ssion a
sense as to how thick that -- by the way,
that's made of steel as well, correct?

A Yes, it's also nmade of steel.

Q Can you give the Comm ssion a sense
as to howthick that casing is? And |'ve got
a site for you, if you need it?

A Yeah. It is about .317 inches, |
believe, up to 6,308 feet, if | renenber
right -- if ny nenory serves nme right. So
you see -- under 7-inch, you see the
different weights there, 23 pounds per foot,
26 pound per foot, 29 pound per foot. So it
was J55 -- or that is the grade of the pipe,
which is 55 ksi, that was run fromO to 2, 398
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feet. And then there was 23 pound N8O t hat
was around from 2,398 to 6,308 feet and so
on.

Q So | have on page 63 of your report
that the pipe was .321 inches thick or 8.15
mllimeters. Does that roughly conport with
your recollection?

A  Yeah. That should be correct. The
nunber in the report would succunb ny nenory.

Q Good. GCkay. And we don't need
to -- you know, that is what it is. And I'm
not sure we need to spend tinme confirmng
that, but -- and to be clear, this production
pipe -- | nean the surface casing stops at
990 feet. That production pipe goes a
hundred -- goes one -- a mle and a half deep
into the formati on, correct?

A Yes.

Q And it's ny understanding that the
hole that was drilled into which to put that
7-inch casing was roughly 10-plus inches
w de, correct?

A That's correct.

Q GCkay. And again, this is the
political science mgjor in ne, but it's ny
under standi ng you don't just drop all that
pipe in. You have to sort of put the pipe in

I n sections, and then what? Do you screw the
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threads together? Is that how it works?

A Yeah. You would drill a hole, then
you W || pedal surface and keep increasing
the depth of that casing as you go down.

Q And explain to us very, very
briefly how those sections of pipe are
connected -- are joined?

A | hope ny length is correct.

Approxi matel y about 40 feet of casing pipe
woul d be in place. Then you have -- had a

t hreaded connection. Here this was -- this
was a special connection called speed type
connection. So -- so you would thread it in
at every 40 feet. | hope | got that 40 feet
right. That nunber changes. |It's 40 to 45
feet, | believe. And you'll thread it in,
and you'll run the casing all the way to the
bottom

Q And when you say it's threaded in,
do you nean you literally are screwing like
pipe Ainto pipe B through threads -- using

t hr eads?

A Correct.
Q And when you |l ook at the SS-25
well, were the threaded connections used at

that tinme? And granted this was 1953, '54,
were they consi dered prem um connections

t hen?
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A Yes. They were. It was speed
types ideal, | believe. Yeah. It is prem um
connecti on those days.

Q Al right. So we put in the
surface casing to 990 feet. W drilled a
10- pl us-i nch-w de hol e down through the cap
rock into the fornmer oil production
reservoir. W then sort of put sections in
at a tinme, screw themin and work those all
the way down passed the cap rock as well, but
what, if anything, goes between the outside
of that 7-inch production casing and the
earth, in the formation?

A Again, as you're showi ng on the
screen right now, you cenent it, and you're
cenenting it all the way to 7,000 feet from
about -- I'mreading it fromthe screen --
8,585 -- 8,585 to 7,000 feet is cenmented in
pl ace.

Q GCkay. And then, M. Mshfegh, if
you woul d scroll up alittle bit.

But SS-25 was not cenented from
7,000 feet up to the surface casing, correct?

A That's correct.

Q Was that a comon practice when it
was drilled in the m d-1950s?

A  Yes.

Q GCkay. And scroll to the top, if
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you woul d, M. Mboshf egh.

Bet ween the surface casing that --
sort of that line that has -- like it has the
shoe on it and the production casing, there's

a space. Do you see that?

A  Yes.
Q In your business, is that called an
annul us?

A  Yeah, that is the annul us.

Q Ckay. And as part of the drilling,
the well process in the 1950s, is anything
contained within that annulus as the well is
being drilled and conpl et ed?

A Yeah. Wen you apply cenent to
7,000 feet, you would displace that cenent
into place with another fluid behind the

cenent on top of the cenent and behind you

woul d have drilling nud, which is very
common. Drilling nud is what you woul d have
behi nd that.

Q And what is drilling nud?

A And drilling nud woul d be probably
a wat er-based nud weighted with barite. That
Is nmy guess. | have to go back. | renenber
we analyzed it. It is a water-based nud. In
the report we got sone electric |og data
whi ch showed us the nature of that fluid. It
had a PH of about 10 to 12, which is common
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for drilling nmud, and that is what you woul d
have. That would be the fluid on top of the
cenent .

Q So if | understand you correctly,
as you're drilling this production well into
the formati on down into the cap rock,
drilling fluid is left or exists on the
out side of that pipe certainly up around the
surface casing and certainly down the bottom

around the shoe; is that correct?

A Yes. Al the way to surface. Yes.

Q Got it. Andis that drilling fluid
or drilling nud, as you called it, that -- is
It corrosion resistant?

A Yeah. It is really typical, when
you run these nuds, you run themat a high
PH, |like 10 to 12 or 9 or 10 to 12
i ntended -- these higher PH corrosion is not
a factor. That is why they -- that's why one
uses it. And we had data to indicate that
t hat was used here.

Q GCkay. So | guess that was ny next
question. As far as you know -- and |'m not
hol ding you to anobunts or duration or
what ever, because we'll get to that in a
bit -- but as far as you know, when SS-25 was
drilled in the 1950s, there was drilling

fluid between that outer surface casing and
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t hat next inner-production casing. True?

A Yes.

Q Al right. And if that drilling
fluid did what it was designed to do, at
| east while it was there, it would resist or
try to prevent corrosion; is that accurate?

A That's correct.

Q Al right. Al right. Let's go to
the final -- let's finish this well. So |
see two lines inside the production casing.
In fact, | see an arrow here. It says,

"2 7/8-inch,"” and then it gives sone nunbers,
which I'mnot sure we have to deal wth
t oday, but what does that depict?

A That is the tubing. That is the
2 7/8 tubing that is run within the
production casing, and there is a packer at
t he bottom

Q \VWat's a packer?

A A packer is an elenent. Perhaps an
el ement of el astoner -- conbination of
el astoner and steel that isolates the annul us
fromthe environnment within the tubing.

Q Al right. |Is that the packer,
those three kind of gray lines at the bottom
t here?

A | don't know It's the black --

no, no. It's the black |Iine outside of the
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t ubi ng.

Q Ckay. CGot ya. Al right. And if
| were to ask you to point out the casing
shoe on this well, where would that be on
this figure?

A It would be at 8,585 feet. That's
where | see it.

Q Soto be clear -- and is that
typical to have a casing shoe that deep?

A Yeah. Yeah. There are wells -- it
depends on the wells, yeah, but it's not
at ypi cal .

Q Andif | read this figure 9
correctly, is that casing shoe bel ow the cap
rock?

A It should be below the cap rock. |
believe it should be bel ow the cap rock.
Yeah.

Q Ckay. Wiy would an oil production
conpany in the 1950s put tubing inside
producti on casi ng?

A They were produced through the
tubing. They wll have -- | believe this is
a gas lift oil producer. So they would have
punped -- they nmay have. | don't renenber
the -- we didn't look at it carefully. But
t hey woul d have punped gas to lift oil from

the bottomto surface to produce -- produce
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oil through the tubing. And 2 7/8 may have
been adequate -- or whatever tubing they used
woul d have been adequate for the anount of

oil they were anticipating. So it's a design
i ssue.

MR. LOTTERMAN: Ckay. Judge Hecht, I'm
about to turn to a different topic or
slightly. If you' d |i ke, we can keep goi ng
or we can break.

ALJ HECHT: | think we should take our
| unch break now. | think that this is good
timng. Thank you for letting ne know. Al
right. I"mgoing to say we're going to have
a lunch break until 1:15, and then we w ||
return with the sane wtness and

Cr oss-examnm nati on.

We'll be off the record.

(Wher eupon, at the hour of 12:13
p.m, a recess was taken until 1:15
p. m)

* * * * *]
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AFTERNOON SESSION - 1:15 P. M

* * * * *

RAVI KRl SHNAMURTHY
resuned the stand and testified further as

foll ows:

ALJ PORIER W will be back on the
record.

Good afternoon. This is ALJ Marcelo
Poirier. W are -- this is the afternoon
session for the hearings for Aliso Canyon
|.19-06-016. Prior to the lunch break, M.
Lotterman with SoCal Gas was cross-exam ni ng
M. Krishnamurthy with Blade, and let's
continue with that.

Pl ease nove ahead, M. Lotterman.
Thank you.

MR. LOTTERVAN.  Thank you, your Honor.

CROSS- EXAM NATI ON RESUVMED
BY MR, LOTTERVAN:

Q Dr. Krishnanurthy, | forgot to ask
you, when we first began this exam nati on,
whet her you had an opportunity to watch any
of the earlier proceedings |ast week?

A | watched for a few m nutes maybe
on Thursday or Friday but not nuch. Not

much. Not nuch.
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Q Ckay. The other question | wanted
to ask you is you don't seemconfortable wth
my calling you a corrosion engi neer, and |
understand that. But is there a phrase | can
use so if | ask you a question as a whatever
engi neer going forward that you're
confortable wth?
A | don't know. |'mokay. |'m okay,
M. Lotterman. |I'mfine. You can call ne a

corrosi on engineer or a materials engi neer.
That should be fine. That's okay.

Q Got it. Thank you, sir. Let's go
back to figure 9 on page 27 of the main
report, which has been identified as
Comm ssion Exhibit 1000. | have a couple
m nor questions, and then we're going to go
down the well.

So couple foll owup questions, Dr.
Kri shnanmurthy, is what are those -- what are
those sort of gray slots at the bottom of the
wel | horizontally just above the packer?

A They are probably representative of
the annul ar flow systemor the gas |ift
mandrel or a nipple there. So those are
sone -- what we call conpletion conponents.
That's how | woul d describe that.

Q Al right. And where are the stage

collars on this well?
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A | don't believe this well had a
stage collar. | don't think that is used --
that's ny -- that's what | renenber.

Q GCay. And if a well does have a
stage collar, where would it typically be on
this 1 1/2-mle continuunf

A | think they use stage collars --
it was nore in the gas -- in the natural
gas -- sorry. In the gas storage wells that
were drilled in the '80s or '"90s. | would
say it is used for cenenting purposes. So
wherever you are cenenting, that's where
you're trying to have a stage collar. That
Is ny understanding. | amnot -- | don't
have any expertise to go beyond that, M.
Lotterman, but that's ny understandi ng.

Q Fair enough, sir. And then the
final question | wanted to ask you is -- and
M. Moshfegh, if you would maybe scroll down
to the top of the well a mnute. W're going
to be tal ki ng about annuli or annul uses on
this well and wells in particular. And to
clarify, on a well |ike SS-25, there are
actually two annuli; is that right?

A That's correct.

Q There is an annuli between that
surface casing, that 990-foot surface casing

and the production casing, correct?
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A Yes, that's correct.

Q And then there's an annuli, |
assune, between the production casing and the
tubing or the tubing casing, correct?

A Correct. Between the -- between
the -- the annulus you're tal king about is
bet ween t he production casing and the tubing.

Q R ght. And so -- and | guess what
| was struggling to say earlier -- so you
have sort of a 2 and 7-inch tubing on the
I nside, right? And then you' ve got an
annul us. And then you have a 7-inch casing
out si de of that, and then you have an
annul us, and then, at least at the top of the
wel |, you have an 11 3/4-inch surface casing,
right?

A That's correct.

Q Andif -- if you were to say that a
well flows tubing flow only, which aspect of
this well would that gas or the oil be
fl ow ng through?

A If it is tubing only, it will flow
to 2 7/8-inch tubing -- inside the
2 7/8-inch. That's correct. And wherever
you' re marking. Yeah.

Q Got it. And if you were to say it
was performng in a dual-flow capacity, which

aspects of this well would the gas or the --
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the gas in this case, | guess, be flow ng
t hr ough?

A It could be flow ng just through
t he annul us, which is between the 2 7/8 and
the 7-inch. It could be flow ng just through
there, or it could be flow ng through the
2 7/8 by 7-inch and through the 2 7/8
dependi ng on what you are trying to do.

Q And if | understand how -- sort of

the difference between an oil production well

and a gas storage well, oil production well
I's basically the fluid being produced; i.e.,
the oil is going in one direction that is out
of the well, correct?

A Yes, that's correct.

Q And in the gas storage business,
it's not uncomon for a well to not only be
used to wi thdraw gas out of the storage
reservoir but also to inject gas into the
storage reservoir, correct?

A Yes, that's correct.

Q Very common in the industry?

A Yes, very common.

Q D d that practice bother you in any

way ?

>

No.
Q Ckay. By the way, when you -- |

assunme you put this well bore schematic
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t oget her, you being Bl ade, yourself, correct?

A That's correct.

Q Dd you use the SS-25 well file
either in preparing these types of diagrans
or in your overall RCA anal ysis?

A Yes. W used the SS-25 well files
to devel op these diagrans, the details around
ever yt hi ng.

Q Ddyoufind that well file

conpl et e?

A Yes. As far as we could see, we
had all the informati on we needed, yes.

Q Al right. Nowl want to talk
about not just converting an overall facility
to gas storage but converting this well to
gas storage. Ckay?

A  Yes.

Q And I'mlooking at page 25 of your
report, because there's sone dates in here.
Is it your understanding, sir, that SS-25 was
converted fromoil production to gas storage
In 19737

A That's correct, yeah.

Q And so if | can do the math, that
nmeans it produced oil for about 20 years,
right?

A  Yes.

Q GCkay. And | want to give the
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Comm ssion a sense as to what SoCal Gas did
when it converted this well from oil
production to gas storage. First of all, it
pul led all of the tubing, correct?

A Yes.

Q GCkay. And then if you renenber
that little thing way down at the bottom
bel ow the cap rock, it actually replaced the
packer, correct?

A  Yes.

Q GCkay. And any seal assenblies and
seals, those were are replaced, correct?

A Yes.

Q And then | assune that, as part of
that process, it also replaced the well head?

A Yes.

Q GCkay. And by the way, when you
wal ked up to that facility in October -- |I'm
sorry. [Excuse ne -- in January of 2016, did
you sort of do a visual fit-for-purpose
eval uation?

A Can you repeat that, Lotternman.
Are you talking -- M. Lotterman. Are you
tal ki ng about the SS-25, because it had --
that already had a crater and everything.

Q Yes.

A So -- okay.

Q Raght. So. Let ne ask you a

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing

March 22, 2021 716
little nore precise question. Wen you began
your root cause analysis, was it your view
that that equi pnent on the SS-25 was fit for
pur pose?

A Yes. | believe -- | don't renenber
whi ch phase it was. | think it was one or
two where we actually did an MPlI, nagnetic
particle inspection and all that of they
wel | head and the tree and everything el se.

So, yeah, everything |ooked together, and
t here was no issues.

Q And is that basically what
fit-for-purpose neans?

A Yeah. Fit-for-purpose inplies, to
me, for the application that you're using,
that particular equipnent is appropriate from
a design, structural strength, | oad
perspective.

Q GCkay. So when SoCal Gas converted
that Well SS-25 to a gas storage well in
1973, it basically replaced anything and
everything that could be renoved, correct?

A Yes.

Q So, really, I nmean, to | ook at the
ot her side of the coin, the only aspect of
the -- the only aspects generally of the well
that were not renoved and repl aced was the

surface casing, right?
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A  Yeah.

Q The production casing?

A Yes.

Q And the casing shoe?

A Yes.

Q Okay. And the reason for that is,
as you |learned in your three-and-a-half years
on the RCA that's pretty hard to do,
correct?

A Yes. You're tal king about
extracting the casing, correct? That's what
you nean by "hard to do"?

Q Yeah.

A  Yeah, yeah. Absolutely.

Q And in fact, it basically destroyed
the well, didn't it?

A  Yes.

Q Ckay. And given your know edge of
the oil patch business, when soneone is
converting a well like SS-25 to gas storage,
does it typically do what SoCal Gas di d?

A Yeah. This would be a very typical
conversion you would do of an application of
a well bore. As you can see on the screen, it
was just pressure-tested. | have to test to
make sure the casing is in good shape.

Q Hold that thought. Hold that

taught a mnute. You're getting ahead of ne.
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A  Ckay.
Q And conversely, you know, if a
conpany or utility |ike SoCal Gas is
converting a well and it runs into problens,
I ssues with well integrity, nechanical
| ssues, whatever, it doesn't have to convert
the well, correct? It can just what? Plug
and abandon it?
A Correct. It can P and Ait and

nove on. Yeah.

Q GCkay. Al right. Now, next
guestion then. You were getting a little bit
ahead of ne. That's why | sort of shortened
your answer a bit. Forgive ne.

And that is, if you ook at the
bottom of page 25, in addition to SoCal Gas'
basically replacing every part it could
repl ace in SS-25, absent destroying the well,
It also pressure-tested that production
casing, correct?

A  Yes.

Q Explain to this Conm ssion what
that entails.

A Yeah. W've discussed this in a
few places. Wat you're trying to do is
confirmthat the 7-inch casing can handle the
pressure of injection of gas and w t hdr awal

of gas. So what you're |ooking at in the

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing
March 22, 2021 719

production casing is there's an external
pressure, which is what we call pore
pressure, and then you have i nternal
pressure. Wat you're looking for is the
di fference between those two i s what a casing
string should be able to handle in terns of
i nternal pressure. So that was the version
of this test. So 1,500 psi from8,525 to
surface. And these were the different
pressures. As you go up, the pressure was
I ncreased, and that is reflective that on the
top the pore pressure is lowest. At the
bottom the pore pressure is highest. So
that was the vision of this test. And as we
state in the |ast sentence there, these
pressure tests were higher than the
antici pated essential pressure |oading on the
7-inch that woul d be experienced through the
life of this well.

Q That's the sentence | wanted to
explore for a mnute or two now. And that
Is, if | understand this portion of your
report correctly, what you're saying is that
various aspects of that production casing
were pressure-tested, and when you get to
that very last bullet on the top of page 26,
It actually was pressure-tested to 3,400 psi;

is that correct?
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A  Yes.

Q And what typically is a pressure in
the reservoir -- so-called discovery pressure
of a well |ike SS- 257

A | don't renenber, but |I know on

surface it was 2,700. So ny guess is around
2,800 or 3,000. It's not nore than that. |
don't have that --

Q So basically -- excuse nme. Right.
So basically, when SoCal Gas converted this
well, not only did it change out all the
parts that could be changed, but it
pressure-tested the production casing above
and beyond the discovery pressure in the
reservoir itself; is that fair? ]

A Yes.

Q GCkay. And is that a conmon
practice in the oil storage business -- gas
st orage busi ness? Excuse ne.

A Yes. You -- you would want to go
hi gher than you expect, just so that you have
sone margin there.

Q And -- and is the thought there
that if that well has any sort of thinness
that if you pressure it beyond what the
reservoir itself would pressure that if that
thinness is -- is so significant that the

pi pe woul d burst, and that well cannot be
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used in the future?

A Yeah. Again, you -- you have what
you call a safety margin there. GCkay? |
don't have that nunber in front of ne, but
there's a safety margin to the pressure test,
and that safety depends on your design basis.
It is designed to account for uncertainty in
mat erial property, uncertainty in |loading in

the wel |l bore, and in sone cases, depending on

your design basis, you also wll design for
sone anount of corrosion wall |oss or netal
wall loss. So it depends on the design
basi s.

Q Okay. So wapping up this
di scussi on we've had about converting the
Aliso Canyon facility overall and converting
the SS-25 well, in particular, did Bl ade
identify any issues with that conversion?

A No, we did not.

Q So the well is converted, and four
years later it started operating as a gas
storage well in 1977. |Is that correct?

A That's correct.

Q GCkay. So although the well was
drilled in 1953, it had a significant
overhaul in the 1973 to 1977 ti nmefrane,
didn't it?

A Yes. The tubing was replaced and
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the casing was pressure tested, and
denonstrated to be nore than adequate, yeah.

Q And the packer?
A And the packer, yeah. The --
Q And the seal -- the seal assenbly?

A Yes. The entire conpletion was
repl aced, tubing conpletion was repl aced.

Q And -- and the well head?

A And the well head, yes.

Q Ckay. D d Blade also exam ne the
operations at that well from 1977 until 2015,
or for the next 38 years?

A W -- we examned all the data,
yes, we did. Yes, we did.

Q GCkay. And it's ny understanding

that that well had a workover in 1979. s
that right?
A Yes, '79 or '80. | think it's '79.

You're right.
Fai r enough.
So --

VWhat is a workover?

O > O

A  Workover is, you know, replacing
sonet hing, either a conponent or you're

I nterrupting the operation of the well,

and -- to renove sonething -- sone issue wth
t he packet -- packer, tubing; depends on the
Issue. In this particular case, it was to
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re-install the annular flow safety system
yeabh.

Q Ckay. That was ny next question,
but -- but, hold that thought.

So when you kill a well, do you
first have to put it out of operation?

A Yes.

Q \Wat does that entail ?

A You would -- what you would do is
you would punp a fluid that has a density
nore than that is well pressure at the bottom
so that you don't have any inflow or
sonething comng up the well, and that's what
we call kill operations. W put sone kill --
kKill fluid in there, and nmake sure that well
Is stable. Then you would do all the other
oper ati ons.

Q Ckay. So -- so when you -- when
you conduct a workover on a well, you
essentially kill the well first. Right?

A  Yes.

Q GCkay. And then if there's an
| ssue, say, on the production casing, that --
that outside right against the formation
pi pe, you know, deep into the well, not --
not at the top where the surface casing is,
but if there's an issue with that production

casi ng, that workover has to pull all the
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tubi ng, too, doesn't it?

A  Yeah, depending on the workover,
you may have to pull the tubing, yes.
Correct.

Q ©CGot it. And is that dangerous to
do?

A It's -- it's not dangerous. |It's
very safe, because you've killed the well, so
the operation is pretty standard in the oil
patch. So you kill the well, you |l oad the
oil pressure pretty accurately, and you have
a lot of history in this particular case. So
tonme, it's a pretty safe oper- -- | wouldn't
call it dangerous, no.

Q Al right. WlIlIl, | guess let ne
ask it quite a different way.

I n conducting a workover on a well,
what ever the issue, and let's assune it's a
significant issue, does that activity have
ri sks?

A Yes, it always has -- absolutely.
Ckay. In -- in -- yeah. |In order to
mtigate that risk, you're killing the well.
You're nmaking sure the well won't cone at you
unexpectedly. So you're trying to do it
safe. So, yeah, it is always -- always a
difficult operation when you operate -- when

you work on a well. So, yes.
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Q Right.

A However, by killing the well, you
are maki ng sure and -- nmaking sure all the
conponents are working and nmaking --
mtigating that -- those risks.

Q And during that difficult
operati on, have workers been injured?

A Can you repeat the question,

M. Lotterman? Sorry.

Q Sure. During that difficult
operation of conducting a workover in this
country, have workers been injured?

A Yes.

Q Sane question, have workers been
killed?

A Yes.

Q So this is not an activity that
soneone does lightly. Correct?

A  No. It requires a lot of planning.

Q GCkay. Al right. And the workover
t hat SoCal Gas conducted in 1979, you said,
was that to replace a subsurface safety
val ve?

A W use a different termnology in
the report. It's not a subsurface safety
valve. [It's the annular flow safety system
Is what we -- that is the term nology we use,

as you can see in the report. That's what
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bel i eve that workover was.

Q GOkay. And -- and did SoCal Gas
repl ace that systemin 1979, renove it,
basi cal | y?

A Yeah, | believe they renoved it.

Q And did they renove it because it
went bad?

A They were servicing it. |If | read
ny paragraph there, | have to read it,

because | don't recollect the exact details,
they attenpted to service it in January 7,
1980, and this was all based on the SS-25
well file. That's where we're extracting
this information from And they continued to
have probl ens, and then on January 28th, they
decided to pull it.

Q And when you pull a systemlike
that, does the housing stay in the -- in the
wel | ?

A | don't know the details of this
particular well, but ny guess is yes.
Anything that it can -- you know, you woul d
pull what is easy to pull, and | eave the rest
there. As long as it doesn't interfere with
the flow, you' d | eave it al one.

Q Okay. Let's -- let's nove on, and
| want to tal k about the -- the nonitoring of

this well, in particular, and let's turn, if
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you would, sir, to the top of page 30 of your
mai n report, Conm ssion Exhibit 1000. Are
you there?

A Yeah, I'mthere.

Q Good. GCkay. And -- and before we
proceed, | want to make sure that our
nonencl ature is clear, because | think I
m sspoke earlier.

When you tal k about nonitoring a
wel |, are you tal king about conducting, for
exanpl e, tenperature and noi se | ogs?

A In this context, that's what we are
tal king about. Again, you could nonitor
various things, so | want to be careful with
the word "nonitoring." But here, we are
measuring -- running tenperature -- or -- or
SoCal Gas ran tenperature and noi se | ogs over
the years. That's what we are tal king about
as nonitoring devices. You could nonitor
various things, so that's what's being
nonitored. That's correct, yes.

Q Ckay. Let's focus on -- on
SoCal Gas's nonitoring of this well as
depi cted on page 30. kay?

So if | read this Figure 13
correctly, and then -- and the narrative
around it, basically, over the next 38 years

that this well was in operation it had 65
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t enperature surveys. True?

A Yes.

Q Now, can you briefly describe to
t he Comm ssi on what purpose a tenperature
survey has?

A Ckay. So if there is a leak -- so
what you're looking for in a tenperature
survey, and very simlar to the noise survey,
Is we are | ooking for any |eaks in the casing

or around the shoe or anywhere else. So when
a gas -- when you have a gas | eakage, what
happens to gas is it goes fromhigh -- it's
what is called Joul e-Thonson effect. You
expand the gas. Wen you expand the gas,
there is a drop in tenperature, and you're

| ooking for that signature to say, "I have a
| eak here or | have -- | have a cooling
anomal y," you wll say, and you confirmthat
there is a leak or a -- or sone other -- sone
ot her cause for that tenperature drop.

Q GCay. And if | understand this --
this | ogging properly, there are no --
there's no need to pull the tubing when you
doit. |Is that right?

A That's correct. You can --

Q So --

(Crosstal k.)
111
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BY MR LOTTERNMAN:

Q So there's no need to do a
wor kover. Correct?

A  Yes.

Q Soif you're sort of debating
bet ween doi ng a wor kover and those risks and
a tenperature log and those risks, is it fair
to say that a tenperature log is |less risky?

A Yeah. Pulling the tubing is a nore
oner ous process, Yyes.

Q GCkay. Al right. And -- and if |
| ook at your Figure 13 correctly, it depicts,
just above the years in red "Ts," all the 65
tenperature surveys that were conducted on
SS-25 fromthe tinme that SoCal Gas converted
the well to gas storage until up until the
incident. Correct?

A Yes.

Q And if | understand your earlier
answer correctly, and I think you tal ked
about the Jule effect or the Thonson Jul e
effect, sonething like that, but basically,
for those of us who are -- who didn't go to
engi neering school, what that neans is if you
have |i ke a pinhole | eak in that production
casing, or even a -- a -- a l|larger |eak, and
gas is escaping fromthe well into the

formation, that gas cools the area around it,
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and hence, the tenperature | og shows a
cooling. |Is that right?

A That's exactly correct, yes.

Q GCay. And | believe we'll --
tal ked about this earlier, but is it your
under st andi ng that SoCal Gas conducted those
65 tenperature surveys pursuant to DOGGER
requirenments?

A Yes.

Q Okay. And then if you | ook at that
Figure 13, if you | ook above it, you' ve got
sone blue "Ps." Do you see those?

A  Yeah.

Q Do -- well, actually, let's hold
that thought. Let's -- let's -- let's focus
on the "Ns" first.

Above the "Ps" | see sone bl ack
“"Ns." Do you see those?
A Yes.

Q Are those the eight noise surveys
t hat you show at -- just above the Figure 137
A Yes, those are the noise surveys.
Q So describe what a noise survey is
and why one would do that in addition to a
t enperature survey.
A Ckay. A tenperature survey, if
there's a leak, you wll see it. But,

occasionally, the tenperature survey may not
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may gi ve you sone -- sone cooling events, and
you have to be careful interpreting it.

A noi se survey, if there is any
flow-- so you're literally listening to
noi se at various dB |l evels and vari ous
frequencies and altitude and frequencies, and
depending on the altitude and the frequency,
you can establish there is gas fl ow ng out of
the well or out of a hole or wherever.
That's the intent of the noise survey.

That's what you're trying to do.

Q So if | understand you correctly --
A And the --
Q Excuse ne.
A Sorry. Let nme -- it supplenments --

It supplenents and further supports an
i nterpretation within tenperature surveys.

Q GCkay. Thank you for that
clarification, and ny apol ogy for stepping on
you.

So if | understand you correctly,
I f you have a pinhole leak or -- or sone sort

of hole in the production casing, a

tenperature survey will show a cooling.

Ri ght ?
A Yes.
Q And a noise survey will nake noise?
A It wll showyou -- it'll show you
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a -- achange in -- it'll show you a -- show
you noi se there, a dB in the frequency, yeah.

Q Rght. | nmean you're basically
| owering a m crophone down that well. Right?
A Pretty nuch; pretty nuch, that's
correct.
Q Al right. And just like a
t enperature survey, when you conduct a noi se
survey, there's no need to pull the --

there's no need to do a workover and pull the
tubing. Correct?

A That's correct.

Q OCkay. Al right. Now, let's |ook
at the blue "Ps" between the "Ns" -- the
black "Ns" and the red "Ts." Wat do those
depict?

A Those are pressure surveys. And if
| renmenber right, this is not a pressure
test. It is a pressure survey. So you're
not displacing the gas. You have -- you shut
the well in and nonitor the pressure to see
I f there's any pressure change.

Q And -- and why is a pressure -- why
m ght a pressure change be inportant?

A Again, if thereis -- if there is
any -- any -- any, again, hole, hole or
sone -- sone part of the casing or tubing

where you have gas |leaking in or out, you
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w il see a pressure change, a pressure drop,
a local pressure drop.

Q And like the tenperature survey and
t he noi se survey, when you conduct a pressure
survey there's no need to do a workover and
pull the tubing. Right?

A That's correct.

Q Ckay. But, | guess what | want to
di stingui sh between, for exanple, tenp
surveys and pressure surveys, tenperature

surveys were required by DOGGR, but pressure

surveys were not. Is that true?
A Yes, | believe so. There were --
there was -- and we di scussed this in the

report. There was sone issue around
requiring sone pressure tests and doi ng
pressure surveys and sone of that, so | don't
recall that, M. Lotterman, so | want -- but,

| believe tenperature surveys were definitely

required. I'mnot -- | don't believe
pressure surveys were required. I'll need to
reference ny -- refer to ny report to confirm

that, but that's what | recall.

Q Let's do this, because | prom sed
you earlier this wouldn't be a nenory test.
Turn to page 199 of your nmain report, sir.

A Thank you. Yes.

Q GCkay. Wuld you read -- under
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Section 4.6.2, wuld you read that first
sentence into the record slowy?
A Sure.

Al t hough SoCal Gas perforned 41
pressure surveys in 41 years, neither the
DOGGR proj ect approval letter nor the
SoCal Gas inventory nonitoring verification
operations required pressure surveys.

Q Al right. And so basically,
what -- going back to Figure 13 on page 30,
what you do there is you depict a hundred and
fourteen surveys of SS-25 that were conducted

over 38 years. Right?

A  Yes.

Q You can trust ne on the nath.
A No, | -- absolutely. Yes.

Q Ckay.

A That's correct.

Q But, what this -- what this

Figure 13 does not depict, sir, it does not
depict, for exanple, daily site inspections.
Correct?

A Yes, it does not.

Q Wuat's the -- what's the purpose of
a day -- daily site inspection on an
underground storage facility?

A | think the site visit is to see if

there's any | eakage, any -- any anonal ous --
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any anomaly in the operations. That's the
intent of the daily site visits.

Q And the daily you show on page 30
and in Figure 13, also, it doesn't depict
weekly pressure readi ngs, does it?

A That's correct. There were weekly
pressure readi ngs.

Q \Wat is the purpose of a weekly
pressure readi ng?

A Again, if there is a |leak event,
let's say, in the casing or the tubing or
sonewhere, you wll see variations in the
pressure, whether it be tubing pressure,

t ubi ng casing pressure, casing -- surface
casi ng pressure, any of those annul us
pressures. That's what you're | ooking for.

Q Al right. And your Figure 13 al so
does not depict nonthly well site
| nspections. Correct?

A It does not.

Q \Wuat's the purpose of a nonthly
wel |l site inspection?

A It's simlar to a daily well site
| nspection, again, |ooking for anything
anomal ous, any -- any event, any -- anything
t hat appears unusual operationally.

Q Okay. So getting back to -- to
the -- the -- the tenp logs, the 65 tenp
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surveys that you depict on Figure 13, you
confirmed in your report, did you not, that
DOGGR approved the use of tenp |ogs for
nmechani cal integrity testing?

A Yes.

Q And you al so concl uded t hat
SoCal Gas conplied with those requirenents,
didn't it?

A That's correct.

Q Al right. And, in fact, what you
say on page 30, right, right below the
figures there, you say that no anonalies were
ever recorded during the neasurenents. Do
you see that?

A  Yeah.

Q And those -- and when you say
during those neasurenents, that's basically
the life of this well as a gas storage wel|?

A Yes.

Q From 1974 until the incident in
2015, al nost 40 years?

A Yes.

Q And then if you turn to page 31 --
by the way, there's that tenperature survey.
Ri ght ?

A  Yeah.

Q W won't go there. But, go down to

the narrative, if you would, just bel ow that
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Fi gure 14.

You concl ude no tenperature,
pressure or noi se anonalies in the surveys
I ndi cated a preexisting casing failure before
the incident of October 23, 2015. |[Is that
true?
That's correct.
kay.
Yes.

You al so say -- -

> O >» O >

But -- yeah.

Q Sorry. And you also say, in the
very next sentence, "Additionally, no
physi cal observations fromwell inspections
and weekly pressure neasurenents indicated an
existing casing integrity problem" True?

A Yes, that's correct.

Q Okay. So if you were a diligent
engi neer at SoCal Gas or -- or wherever in the
weeks before the incident and you' re working
at Aliso Canyon facility and you're review ng
Its 40-year operational history, including
its well file, its logging data and its
physi cal inspections, would you have seen any
war ni ng signs of a casing | eak?

A SS-25 data, as we discussed here,
there was no indication, that's correct.

Q GCkay. And that was accurate when
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you wote the report in May of 2019. Right?

A At -- yes, absolutely.

Q Andis it still accurate today?

A  Yes.

Q Al right. Now, let's talk about
the two wells on the sane pad, SS-25A and
SS-25B. Let's turn to page 16 of the main
report; actually, back to page 16, Figure 2.
Let me know when you're there. You're there?

A Yeah. Yeah, |I'mhere. Thank you.

Q Ckay. Good. So those wells are
pretty close to each other, aren't they?

A Yes.

Q \VWhat, 10, 20 feet, maybe a little

bit nore?

A Yeah, alittle bit nore. | want to
say 20 feet; 20, 30 feet, yeah.

Q Ckay.

A | have to recollect. Yes.

Q But, on the sane pad?

A It's on the sane pad, yes.

Q GCkay. And by the way, when you
say, "pad," is that sort of a -- a leveling
of that terrain so -- so you can drill wells

and nonitor wells and inspect wells safely?

A Yes. It's aflat area. It's kind
of a-- 1 viewthe word, term nol ogy, knoll.
The SS -- if you see that road, you drive
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around that road, there is a -- there's a
pad, a well pad that was built, |'m sure ages
ago, and it contains three wells, SS-25, 25A
and 25B.

Q And did you say, "knoll," Iike
n-o-1-17?

A  K-n-o-1-1, yeah. It's kind of a --

Q .

A It was a word we used which was to
describe -- | forget. 1Is it 200 feet above

the road below? So that kind of explains
the -- the cooling on sone of the [ogs. So
we use the termk-n-o-1-1.

Q Got it. Thank you. And as part of
your root cause analysis and inspection did
you | ook at the history of the two other
wells on that SS-25 pad?

A Yes, we did.

Q Okay. And let's -- let's take them
one at a tine. And again, forgive ne if this
IS pressing your nenory. And naybe we shoul d
just get to the -- the conclusion, but |et
me -- let ne try to walk you through to nake
sure we're clear.

When you | ooked at well 25A, did
you see any warning signs there that
sonet hi ng m ght be ami ss on that pad,

general | y?
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A  No. Again, I'm-- |I'mgoing by
menory, which is kind of -- | have to think
carefully. 25A had -- see, they -- they --
those wells were conpleted differently, were
drilled much later in -- in the history of
Aliso, so the -- the drilling and the
conpletion is different than SS-25. But,
there was no indication in 25A or 25B about
problenms in the pad or -- in SS-25.

Q And -- and there also was no
I ndi cation, was there not, of any problens in
their operational history that m ght
correlate with the issue that arose at SS-25?

A No.

Q And for 25A, and you can trust ne
on this one, if you wsh, or you can | ook at
the -- the report, not only did you | ook at
the | ogging data that historically had been
done on that lot -- on that well, you ran
your own logs in 2017, didn't you?

A Yes, we did.

Q And if I'mnot m staken, you
concl uded that you found no anal ogous
corrosion. Right?

A That's correct.

Q Al right. So -- so |looking at the
SS-25 well, in particular, there were no

war ni ng signs of a casing | eak, and when you

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing

March 22, 2021 741
| ooked at the two sister or brother wells on
the sane pad, you cane to the sane
conclusion. R ght? No warning signs about
SS-25 leak either fromthe well itself or its
two nearby wells. True?

A Yes.
Q Al right. Let's go down the well.
Your root cause analysis included a
physi cal investigation of the SS-25

production casing well bore itself. Correct?

A Can you -- can you repeat the
guestion again? | apologize. | -- 1 -- can
you repeat it again, M. Lotternman?

Q Do not apologize. It was a |ong
one. Let ne -- let ne shorten it.

As part of your root cause

anal ysis, did you inspect the physical pipe
of SS-257

A Oh, yes. Yes. Yes, we did.

Q And did it include extracting all
t he tubi ng?

A Yes.

Q Ddit include extracting sone of
t he production casing?

A  Yes.

Q And is that endeavor outlined in
your -- | believe it's the Phase 3 sumary,
which is part of Conmm ssion Exhibit 10017

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing

March 22, 2021 742

A That's correct.

Q So if | understand you correctly,
as part of this aspect of the root cause
anal ysis, you extracted about a mle and a
hal f of tubing, and -- and little over
990 feet of production casing. R ght?

A Yes.

Q So not to put too blunt a point on
it, about two mles of pipe?

A Yeah. | -- again, the mles I'm
not able to type -- line up, but
approxi mately seven to ei ght thousand feet of
tubi ng, and around thousand feet of casing
string, yeah.

Q Actually, to be fair to you, sir, |
calculated 1.7 mles. So --

A O

Q Al right. Had -- had you ever
done that before?

A | have. In one other case, we have
done -- a lot of casing strings were pulled;
but -- but, | have pulled -- | have pulled

3000 maybe feet of casing, but not this nuch
tubing, yes. That is -- that is the first
time, yes, in terns of just the |ength.

Q Andis it comon in the oil and gas
busi ness to be pulling tubing and production

casing out of a well?

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing
March 22, 2021 743

A No, you don't normally pull casing.
You may pull tubing. Casing you pull only if
there is a failure, and you want to find
sonething out. But, that's -- that's -- and
quite often, it's cenented. So it's
cenented. You cannot pull them So it's
quite hard.

Q Ckay. But, nonetheless, for this
root cause anal ysis, Blade decided that
excavating at |east a portion of the
production casi ng was necessary here. True?

A  Yes.

Q Because you believe that it was the
only true way to investigate what happened in
that well bore. Right?

A Yeah. Yes, because in this
particul ar case, the tubing had failed, as we
found out through our logging in Phase 1, so
pulling it was not as -- as nuch of a
challenge as it would be if it was in place.
Yeah, the direct neans was the best way,
since this was a failure.

Q R ght. Because, you know -- and --
and we'll get to this in a mnute.

Because when you ran caneras down
that -- when you pulled the tubing out of
that well, and I'mgoing to slow nyself down

alittle bit, and you ran a canera down the
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producti on casing, you were able to tell
where that production casing failed. R ght?
A Yes.
Q But, you weren't able to show how
it failed, were you?
A No.
Q And you were not able to show why
it failed, were you?
A Not at that point, yeah. That's

correct.

Q And but for pulling that
production -- but for pulling out 990 feet of
production casing out of that hole, can you
t hi nk of any other way to answer those two
questions, how the production casing failed
and why it failed?

A In this particular case, that was
necessary, Yyes.

Q Ckay. So you go on in the report

to describe the extraction process, and that

begi ns on page 37, sir. ]
A Yes.
Q And, again, you can -- | pulled

this out of your report, because | was trying
to keep this exam nation goi ng on sonmewhat
efficiently.

But here's what | gl eaned,
basically, is you pulled the tubing fromJuly
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to Septenber of 2017; right?
A Yes.
Q And you pulled roughly 244 joints
of the tubing?
A Yes.
Q D d you see anything unusual in
t hat exercise?
A In the tubing you nean? No.
Q Okay. Al right.

And then, as we tal ked about
earlier, you ran what's called an EV canera
down the production casing; is that right?

A W ran it down the production
tubing first. And we | ooked at the casing.
Q GCkay. And when you | ooked at the

producti on casi ng using that special canera,

you saw a -- that the casing had parted at
joint 22; right?
A  Yes.

Q So that was the first confirnmation
t hat anyone had that SS-25 production casing
failed at that depth; right?

A It was a confirmation. There was
suspi ci on based on tubing | ogs we ran and
tenperature logs that were run in Novenber of
2015. | don't have the exact date on that,
sonetine in the end of Novenber, | believe,
or m ddl e Novenber.
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So there was a couple tines at
whi ch there were cooling anonalies that
showed up that suggested it could be at 892,
or it could be shallower. So those were the
two options. So, yeah, this was the first
confirmation -- visual confirmation.

Q D d that visual confirmation change
the focus of your root cause anal ysis?

A No, it didn't change the focus.
Because it -- perhaps -- at that point, we
didn't have a clear idea of what this was
going to look |like, so -- sone suspicion.
But, really, we had not set the direction of
the investigation. So the assum -- the fact
It was parted and it was offset nmade the
extraction operations a bit nore conplicated.
But, perhaps, | don't want to say "RCA. "

At that point, we were in a prelim
-- we didn't have a view on exactly why this
happened or what happened, so... | wouldn't
say direction of the investigation. But,
yeah, the extraction approach got further
refined after that.

Q Fair enough. Fair enough.

And to be clear, and for the
record, when you ran that canera down the
producti on casi ng, you found that the casing

had parted at 892 feet below the surface;
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right?

A Yes.

Q And so to put that in the
perspective of sonmeone who doesn't deal with
wel | bores on a routine basis, that was
roughly a sixth of a mle deep; right?

A Yep.

Q O to use, perhaps, a neasurenent
that |'mnore confortable with, about three
football fields?

A Okay. Yes. |I'll take your word
for it.

(Crosstal k.)

BY MR LOTTERMAN:

Q Ckay.

And the reason why | say that is, |
want to make sure when we tal k about "shall ow
| eaks," or shallow -- you know, the shall ow
| eak at SS-25, that we all understand that
that | eak was three football fields bel ow
surface; right?

A Yes. 892 feet, yes. That's
correct.

Q Fair enough.

So, yeah -- so they're on the goal
line. They're on the goal |ine about to
break in, but -- but close enough. Al

right.
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And to sort of cut to the chase on
this, Blade decided to cut and extract a
total of 25 casing joints as part of this
I nvestigation; right?
A | believe --
Q Look at page 40, sir --
(Crosstal k.)
ALJ PORER Let's go off the record.
(O f the record.)

AL PORER W'Il| be back on the
record.
M. Lotterman, can you re-reference
the place in the report that we're
di scussi ng?
MR LOTTERVMAN:. Yes --
(Crosstal k.)
MR. LOTTERMAN: Yes. Thank you, your
Honor. | was asking Dr. Krishnamurthy to

I dentify how nmany casing joints they decided
to cut and extract fromthe production
casing. He was a little unclear. And so |
directed himto the main report at page 40.

THE WTNESS: My | answer? Can |
clarify?
BY MR LOTTERMAN.

Q W' re ready.

A Yeah. There was a total of 25

joints, full joints, that we extracted. But
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we al so extracted -- and | need to confirm
this, which is shown on page 51 -- part of
26. That's what | wanted to make sure, yeah.
| believe it was 26.

So, yes, a total of 25 full joints,
part of 26.
Q Rght. W're going to wal k through
each extraction, sir. | just wanted to take
this one piece at a tine.

So the initial extraction of the
production casing, until the casing was at
the surface, all the way down to the parting;
Is that correct?

A That is correct.

Q Okay. And if | understand
correctly from page 41, that began in Cctober
2017; right?

A Yes. Yes.

Q And you tal k about cutting.

Could you tell the Comm ssion what
was i nvolved with extracting the upper
portion of the production casing fromthat
hole in Cctober 20177

A So we were told, as shown on the
figure here -- Figure 25 on the screen, we
woul d pull the pipe above the valve and have
-- there was a cutting unit from | want to

say, Caneron (phonetic). And that woul d
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place a cut, | forget, 1 or 2 feet below the
connection. Wat you're seeing there is a
connection of the collar, depending on how
you define it. W were cutting it. And the
i ntent of the exercise was to maintain the
integrity of the connection and assess the
connections. And that's why we were cutting.
Q Al right.
And -- | lost ny place. One
second, sir.
ALJ PORER Let's go off the record.
(O f the record.)
ALJ PO R ER. Back on the record.

W will be taking a short afternoon
break until 2:20.
Thank you.

(Recess taken.)
ALJ POR ER Okay. W'Ill be back on
t he record.
W are just returning froma short
afternoon break. We will continue with M.
Lotterman's cross-exam nation of M.
Kri shnanurt hy.
MR. LOTTERMAN:  Thank you, your Honor.
Q Dr. Krishnamurthy, | have two
clarifications, and then I want to keep goi ng
down the wel | bore.

First of all, when we were talking
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earlier about pressure testing the SS-25, and
really any well, during its conversion from
oil production to gas storage, we were
tal ki ng about the pressure test that's

conduct ed.

And | just wanted to nmake clear, is
it the practice in the underground storage
busi ness to pressure test above the reservoir
operating pressure?

You're on nute, sir.

A Sorry. | apol ogize.

Yeah. You're tal king about
reservoir pressure. But what you're | ooking
at is the pressure profile in the well bore,
the delta peak. You have the pressure inside
t he casing, and you have pressure outside the
casing. You're |looking to nmake sure that as
you test, you are nore than that delta peak
at any depth. So the practice should be to
be higher than that. You can't be | ower than
t hat delta peak.

Q R ght.

A So to | ook at absol ute nunbers,
yeah, you may be equal or simlar. But you
have to be higher than the delta peak to have
sone safety margin in there, so... which is
what was done here.

Q Ckay.
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And so the thought is, whatever --
what ever pressure the reservoir provides up
that well bore, a diligent underground storage
engi neer is going to design and nmake sure
that well bore can take that pressure and a
safety factor nore; is that right?
A That is correct.
Q Al right.
And was that done at Aliso Canyon,

generally? -- and at the SS-25 well, in
particul ar?

A It was done at SS-25. |I'mnot sure
how many ot her well records we checked in
ternms of conversion. But we did check SS-25
in sone detail. And it was --

Q Fair enough.

A -- definitely done.

Q Fair enough. Thank you.

The ot her question | have for you
I's, when you finally got on to the well pad

after the relief well had killed the well,

and it was safe to -- to go in there and
start investigating, was there -- was there
fluid in the -- in the formati on outside of

t he surface casing?
And was there fluid in the annul us
bet ween the production casing and the surface

casi ng?
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And was there fluid, in fact, in
t he t ubi ng?

A Yes to at all of them There was

fluid -- and | don't renenber the fluid
l evels. | renmenber reading it a couple of
days ago.

There was a fluid |level that was
measured in the annul us between the
production casing and surface casing, between

t he production casing and tubing, and in the
tubing. There was fluid everywhere.

Q \VWat was the fluid?

A It would have been nost probably
the kill fluid or conpletion fluid, whatever
was used either during the kill operations or
during the -- or during the intersection of
the relief well with the SS-25. So a
conbi nation thereof.

Q Okay. So -- and not sure this
matters -- but, just to be clear, when you
were | owering that canera down the production
casing to try to figure out where it had
parted, you were actually lowering it down
t hrough that fluid, whatever it was; correct?

A Yes. Soit is shown in one of
these figures. But we were pulling the
tubing out. And as we -- we -- we knew --

because of the tubing logs we had run, we
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knew roughly where it was -- 895, in that
vicinity, was where we believed it was
failed. So the canera was there at the
bottom of the tubing, right around the point
where the seven-inch casing had fail ed.

So that is shown in Figure 24 of
the report -- or Figure 23, to see the
configuration. And so the tubing -- and so
what we did at that point, the fluid was, as

you can i magi ne, was -- there was high
turbidity in the fluid, so you cannot see
things wwth the canera. So what we did was,
we punped clean fluid as that canera was in
that spot to see the failure. And that's the
pi ctures you see.
Q GCkay. Thank you. Al right.
So let’s continue extracting this
pipe. And let’'s got to the bottomof this.
So if you -- | want to turn your
attention to Figure 33 on nmain report
page 45. And not the picture quite yet, but
just the figure itself.
It’s ny understanding, Dr.
Kri shnanurthy, that sort of depicts the
sections fromthe parted casing above that
were first extracted fromthe well bore;
correct?
A Yes.
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Q Al right.

And as you're pulling out the

first, let's just say, 600, or so, feet of
this 7-inch production casing, did you see
any external -- any significant external
corrosion on it?

A | believe around depth -- | don't
remenber which casing nunber it is -- around

a depth of 14 -- C 14 was the first tine we
started -- which is on Figure 28 -- we
started seeing sone external corrosion. Up
to that point, it's around 600, 700 feet in
the well bore, there was limted to no
corrosion. And the corrosion started
appearing at C 14, | believe.

Q Okay. So from6- to 700 feet
above, as you pull out this production
casing, you didn't see any corrosion; right?

A That is correct.

Q D d that surprise you?

A No. Because | actually -- very
honestly, | expected the OD to be not an
I ssue until | saw the corrosion -- started

seeing the corrosion on C 14.
Q Al right. Gkay. Hold that
t hought. We're getting there now.
So as you're pulling out this pipe,

you are laying it on the rig floor and
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I nspecting it.
True?

A Yes.

Q And then you perforned, what |
believe you call, an NDE, or a
non-destructive eval uation, of the regions;
ri ght?

A Yeah. It was nore visual, | would
say, at this point. W -- on the rig floor.

W did a visual examnation. And we would
al so attenpt to collect scale, which was --
see if there was a relevant scale, ID scale,
OD scale. So -- and then we would nove it
fromthere. Because this was a big
operation, so it was noved to PS-20, which
was a staging |location where we would do nore
detai |l ed exam nation of the pipe.

Q And you took photos; right?

A Yes.

Q Lots of photos?

A  Yes.

Q Al right.

And let's turn to one of those

photos right now. |If you go just below this

Figure 33, you've got a Figure 34.
And is that the upper portion of
the parted casing at 892 feet?
A Yes.
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Q Ckay.

A That is correct.

Q So here's ny question for you, sir
-- and maybe it’'s better to turn to page 43
for this. Let’s do that.

And | want to | ook at the bottom
two photos there, not the top one
necessarily. | believe you said in your
deposition that when you pull ed out that
portion of the casing, you saw a grooved,
striated, s-t-r-a-i-t-e-d (sic), corrosion;
is that right?

A  Yes.

Q And is that synonynous with
tunnel I'i ng and scoopi ng?

A Scoopi ng, not tunneling. Tunneling
requires nore investigation, which we saw
first, as you well know. But at this
stage -- again, when we pulled it, it |ooked
unusual . Yeah, it |ooked striated grooves,
as we state bel ow.

But, yeah. Perhaps, scooping --
not scoopi ng the way m crobi ol ogi cal folks
tal k about. There's elenents of it that | ook
scooping. Elenents of it |ook striated, so a
conbi nation thereof.

Q Ckay. And when you saw this

grooved striated corrosion that's depicted on
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Figure 29, had you ever seen that before?
A No, not in this nature. No. It
was -- it’s quite unique.
Q Yeah.
And, in fact, you told ne in the
deposition that you consi dered that

nor phol ogy to be very unusual .

True?
A Correct.
Q Ckay.

And when you say "norphol ogy," what
do you nean?

A By "norphology,"” | nean the shape
and the character. The shape, the depth, the
nature of it. So if you look at it, the
circunferential nature of it, the
| ongitudinal nature of it, it’'s quite
unusual .

| nmean, there are simlarities you
can find to, say, CO2 corrosion, but it’s not
simlar to this. So it didn't match with
sonme ot her sets of data we have on the well.
So it is unusual, yes. That is correct.

Q Ckay.

And if |I'mnot m staken, Bl ade
undert ook a pretty extensive search of the
literature, for exanple, the simlarly

grooved, striated corrosion; is that right?
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A Yes, we did.

Q And if | recall fromyour
deposition in Houston al nost two years ago,
you didn't find any pictures, did you?

A No.

Q So the norphol ogy you saw on SS- 25,
to your know edge, was not reported in the
engi neering and scientific literature; is
that right?

A | want to be careful. W
researched it quite a bit to | ook for
simlarities. In the literature, they
discuss it. But we didn't see any pictures.
That is correct.

Q Rght. Right.

Did that surprise you?

A No, it doesn't surprise ne. |It’s
just unusual. You know, | don't know how - -
yeah. It is surprising there is no
literature on this.

But, yeah, there wasn't -- we
couldn't find any pictures. There are people
who describe it in words. But we didn't see
It associated wth the pictures.

Q Here's what | don't get -- and,
again, |I'mnot an engi neer.

But it’s ny understandi ng that they

have been drilling oil wells in this country
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for 150 years. And | actually Googled it,
and it said the first well was drilled in
1859 i n Pennsyl vani a.

And yet, even though the oil and
gas busi ness has been around for a century
and a half, you couldn't find a single
picture of a simlar norphol ogy fromwhat you
found on SS-25; is that right?

A That is correct.

Q GCkay. And that includes any |ab
study that soneone could have done. | nean,
you' ve got nmj or research, engineering,
col |l eges, universities across the world. You
got Inperial College in the United Ki ngdom
You' ve got LSU and Texas A&M And you' ve got
your alma mater, University of West -- of
Virginia -- excuse nme. And none of those
| abs had produced pictures simlar to what
you found on SS-25.

Did that surprise you?

A It did surprise ne. However, |
want to be careful. | don't want to, by any
nmeans, tell you that | have -- we at Bl ade
have | ooked at everything, and we can
confirm So in the literature search we did,
we did not findit. That's how!| would word
it. | want to be careful. That is nunber

one.
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Nunber two, when you | ook at this,
this is, of course, as you're well aware,
It’s on the OD of the 7-inch casing. And as
we conclude in the report with different sets
of data, that this was caused due to
m crobi ol ogical in the groundwater. So this
Is the ground water with sone m crobi ol ogi cal
groups that appear to have caused it.

It is unusual. | -- we couldn't
find it inliterature. So | don't -- | want
to be careful that it doesn't exist. W
didn't find it. That's how | would word it.

Q Fair enough.

But you didn't find it after an

extensive search; is that right?
A Correct.
Q GCkay. Al right.

That's fine. That's fair enough.
| didn't want you to -- | didn't want you to
speak on behalf of the entire oil and gas
I ndustry. Ckay.

So did -- when you saw the grooved,
striated corrosions on the OD of the
production casing that you pulled out in
2017, did that change the focus of the root
cause anal ysi s?

A Again, | want to -- we didn't have

a focus prior to pulling these casings. W
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had a view, you know. W had sone hypot heses
as to how it may have happened. But we
didn't know until | -- 1 don't want to say
change. It directed us a little bit nore to
what we need to investigate, as far as the
cause of the corrosion, yes.

Q Al right. Let nme ask you a
slightly different way.

When you pulled off that piece of
pi pe and you saw that grooved stri ated
corrosion, did M C suddenly becone the
hypot hesis -- or the primary hypothesis in
your root cause anal ysis?

A MC was one of them W were very
deli berate to make sure we could prove MC
But, yeah, M C was one of them

W still -- at this stage, when
you're looking at this pipe, | didn't know
how t he connection was | eaking. So there are
ot her paraneters that could enter. Very
easily, we could have argued this is CQ20.
Because the connection was | eaki ng heavily.
The connection was not | eaking, as you well
know. So that elimnated it. So | wouldn't
say that is the only nmechanism But that was
one of the nechanisns on the table, in
addition to CO2 corrosion.

Q R ght.
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| guess what |'mgetting at is,
when you saw that grooved striated corrosion,
did M C suddenly becone a pretty significant
or quite possible hypothesis in your
I nvesti gation?

A  Yeah, absolutely. It was
definitely a hypothesis we had to consi der
and either prove or disprove. Yes.

Q GCkay. And | guess what I'm
wondering is, this investigation started in
January of 2016. You pulled this pipe in
Qct ober 2017, so about a year and a half
| at er.

Wiy wasn't M C on anyone's radar
scope?

A (Good question. Very sinple reason.

Up until this point, there was a
variety of factors to cone out. You're -- if
I n a conventional well, you think you're
drilling nud behind pipe. That drilling nud,
if it was the right weight, it should hold on
forever. And it should give you protection.

There is no -- you cannot -- |
don't like to start an RCA assun ng
everything is off. You don't start an RCA
until you have proof, otherw se, that the
drilling nud has been displaced. You cannot

start wth that. You presune the drilling
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mud is there, and drilling nud -- people wth
the drill with drilling nud, they applied
ICH So there's no reason to suspect
external until you see external corrosion.

And t hen when you see external
corrosion, you then start seeing what woul d
cause external corrosion. So that is a
process. W don't like to start with the
assunption sonething went wong. So that is
not a fair assunption. You have to start
Wi th the assunption that everything is as it
shoul d be, and then see what all don't fit.
So that is a process.

Q No, | understand that. But |I'ma

little confused by your answer.

| guess, you know, it’s ny sense,
Dr. Krishnanmurthy, that when you wal ked into
that project, you had a nunber of hypot heses
in mnd. And when | say "hypot heses," |
don't nmean suspicions. | nean hypot heses.
You had a couple theor- -- you had a couple
of possibilities in mnd that you were either
going to prove or disprove as part of your
I nvesti gati on.

And, | guess, what |'m wonderi ng
i's, when did the possibility of MC becone
t he mai n hypot heses?

A Until when we started | ooki ng at
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the picture here that you're show ng --

Q R ght.

A -- failure picture.

Q Right.

And t hat happened in Cctober 2017,

correct?

A That's correct.

Q GCkay. And as part of that, once
you saw those striated grooves, you actually

decided to bring in an expert in
m crobi ol ogy, didn't you?

A Yes. But she was already involved
if I remenber right. She was involved when
we were pulling the tubing. Getty (phonetic)
was there even prior to this. W did suspect
it. But it was not a nmmjor hypothesis until
we saw this. They were, | believe, already
involved in it prior to this.

Q And her nane was Elizabeth Sumrer;
ri ght?

A Correct.

Q Wuat did she add to your root cause
anal ysis tean?

A  She added the m crobi ol ogi cal
el ement that we didn't have oursel ves.

Q GCkay. And do you renenber when
specifically she cane on board?

A | woul d have to | ook back. It was
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prior tothis. It was, if |I renenber right,
when we were pulling tubing. | want to say
sonetinme in '17, prior to this. But [|']
have to check --

Q Ckay.

A -- 1 don't have it handy.

Q So the root cause analysis started
in January 2016. And she joined your team
sonetinme in 2017, subject to check; right?

A Yeah. | can check that. | can
find out.

Q |It's not that inportant, sir. |
just want to make sure she didn't fly in wth
you January 2016.

And | think the answer to that is
no; right?

A Oh, no. No. No.

That's not what -- she -- | --
again, ny recollection is she was there when
we were pulling tubing either from25-A -- |
want to go back to 25-A which was in '17,
actually. Again, | would have to | ook at ny
listing. But, yeah, sonetine in that
timefrane.

Q Ckay.

A But | can have an approxi mate date
very easily.

Q Ckay. Let’'s keep going here.
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| want to tal k about -- so then at
sone point after you had pulled out the piece
depicted in these pictures, you decided to
actually extract the | ower portion of the

parted casing about a week or so later; is

that right?

A It was not a week. It was a bit
| onger, | think.

Q Oh, what --

A | don't renmenber. It was |onger

than that | thought. Let ne see.

The | ower portion, I -- | know we
had a plan. But it started -- it was a bit
| onger than that. | have to go back and

| ook.

Q Dr. Krishnanurthy, it’s not that
| nportant. You actually caught ne here,
because | don't have a citation from your
mai n report on that.

But suffice it to say that -- and |
think this is no surprise to anyone, you
pul | ed out the upper portion of the parted
casi ng before you pulled out the | ower
portion; correct?

A That is correct.

Q Ckay.
A And it was -- because we had to
design -- |like you pointed to earlier in your
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question, we had to design a casing
extraction tool. So | have a feeling it was
not a couple weeks, it was nonth, | think. |
can check.

Q GCkay. And why did you need that
speci al tool ?

A Miltiple reasons. There -- if you
| ook at the -- when we pulled the top one, of
course, the gas was flow ng through there.

It was highly eroded. So the features were
destroyed. So we recognized that the bottom
hal f becones extrenely inportant, and to get
it without any danmage to the bottom so that
we can nmake the interpretation. So that is
why it was essential to pull it carefully.

Q And -- and | think you nentioned
this already, but |let nme nmake sure the record
Is clear.

And as part of that process, you
had to basically design a special tool to
allow for extraction w thout damagi ng the
casing itself; is that right?

A Yes. | wanted to clarify that a
little bit. This was a tool that NOV al ready
had. W just repurposed it for this purpose.
So we put the design in place with NOV. And
one of our engineers worked with NOV to make

sure it would work, and we nmade it work. So
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to the existing design that required mld
nodi fications, or even with sone
nodi fications, we nade it happen.

Q And were those nodifications part
of the creative aspect we tal ked about
earlier on the credits page?

A Yeah. This was, | would say, close
to NOV and Nigel (phonetic). N gel is
engi neers who worked with NOV. That's ny
assunption in this. But actual operations in
field, a lot of people, SoCal, and the
service providers -- a lot of people in all
of that.

Q Al right. So let’s go to
Figure 44. Because | want to get down to the
bottom of this pipe as soon as we can.

So let's go to Figure 44 on page 52
of the main report.
Ckay?

A Yep.

Q And what | see there, and you tell
m if I"'mwong -- and I'll -- we'll talk
about the particulars in a mnute. But what
| see there is both a diagram of the upper
portion of the casing and the | ower portion
on the left, and an actual picture of the
pi pe on the right.

|s that accurate?
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A That's correct.
Q GCkay. And if you |ook on the --

at

the diagramon the left, where you have boxed

it inred, and then you point to an arrow.
And then there's the word actual -- "axial"
rupture.

Do you see that?

A  Yes.

Q Soif | understand how this
extraction went, you pulled out the upper
portion of the production casing and didn't
see any corrosion; you pulled out the upper
portion of the parted casing and you saw
grooved, striated corrosion; and then you
pul l ed out the | ower portion using this
nodi fi ed excavation system and you saw an
axial split.

I s that accurate?

A Can | clarify?

Q You bet.

A W -- Dbroadly accurate. But | just

need to be alittle bit clearer in this. The

top, what is called joint 22 in that figure,

was pulled, first, out of the top fracture

surface. And there was striated corrosion

on

that piece, just to be clear, which is in one

of the pictures sonmewhere.
Q Ckay.
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A  And then we cane in -- it's on
Figure 35 -- then we cane in with this NOV
power tool. Wat you see as connection --
you see connection 22 at the bottom you
| atch onto it, you pull on the bottom
portion -- you have to pull -- you pul
non-to bottom portion, then cone in with a
cutter and cut the 7-inch casing sonewhere
below. That's the process. ]

Q GCkay. And when you saw that axi al
rupture, did that have any significance in
your root cause anal ysis?

A Yeah. It was a very inportant part
of the root cause anal ysis, yes.

Q \Wy?

A Because it had the -- it had the
failure origin in there. Wth just the top
hal f, you may not see the failure origin.
The failure origin wasn't there. So we need
to know where the failure originated. Then
you can start building a hypothesis at this
stage to say what caused it.

Q R ght. R ght. Because that was ny
| npressi on when we had your deposition. And
| can show you these two pages. But let ne
read you the question, and |let ne read you
your answer. You (sic) said:

Now, when you personally | earned

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 00 N OO0 O A WO DN B

N N NN N NNNNRRR R R R R R R R
W N o g h» W NP O © 0N O 00 W N P O

Evidentiary Hearing

March 22, 2021 772
t hat the production casing had
parted at roughly 890-sone feet, did
your suspicions of the direct cause
change?

And your answer was:
It changed as | | ooked at
everything. So first it was just
the circunferential parting. So
when you just |look at the parting, |

had a hypothesis. W had various

hypot heses at face. W had 6 or 7

or 8 or whatever, and of course all

of themwere off once we saw the

axi al split.

s that true?

A It's true. It's true. W had a

| ot of hypotheses. Once you | ook at the
bottom sone of those go away. As an
exanpl e, we had heard about geotechnical or
sone earth-novenent issues. So the novenent
hypot hesi s goes away. So yeah, that's how
you elimnate all of them But when you | ook
at the top by itself without the bottom half,
yeah, you are -- your interpretation of the
failure is different. But there was a
corrosion patch there, but the inportance is
not put to the corrosion patch because that

didn't appear to be involved in the failure.
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So that is -- that's correct. And then --
when you see the bottom then a few of those
go away. That is a correct statenent.

Q Good. So tell ne how-- tell ne
how your hypot heses changed from pulling the
top portion of the parted casing to pulling
the bottom portion of the parted casing?

A Soif | look at the top one -- if |
| eave out the bottomone -- just say the top
one is like that and the bottomone is a
mrror image of that and they go together,
then it's what | would call a |low tenperature
or sone sort of a brittle failure. That's
what | woul d have hypot hesi zed. And there
are reasons why you could have a brittle
failure. | don't want to go through those,
but there are -- a connection is |eaking. |
have gas comng out. [It's cooling locally.
And | have a failure. There was a
preexisting crack, and it's failed. So
that's one. If you just give ne the top,

t hose woul d be sonme of the hypot heses.

And when you see the bottom you
see corrosion inplicated nore than it woul d
have been w thout the bottom half.

Q | see. GCkay. And when -- you
tal ked earlier about a corrosion patch. And

| guess ny question is, it's ny understanding
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that sort of the corrosion patch that was at
| ssue here -- and there may have been others
around the pipe -- but the one that was a
particular issue was about 9 inches long; is
that right?

A Yeah. There were two di nensions
there. There is a local dinension that is, |
believe, 4.15 inches. And there's slightly
broader area of 8 to 9 inches long. And --
yeah. Again, that's a corrosion patch.
Again, | use the term nology "patch," but
it's a corroded region. Yeah.

Q GCkay. And the corroded region also
was about what? Two and -- two-plus
I nches -- the deep area, actually, of that
corrosion region was about a little over two
i nches long; is that right?

A Yeah. That is the core of the
area. It was 2 -- 2.13, yes -- yeah, that's
correct. Sorry.

Q GCkay. And so for those of us who
aren't corrosion engineers, even though
you're not truly confortable with that | abel,
is it fair to say that as you pull that pipe
out, there wasn't corrosion on every neter or
every inch of it?

A Again, M. Lotterman, could you

repeat that question.
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Q Yes. Let ne cone at it a different
way. | believe you said it in the
deposition, as used in that, it was |localized
corrosion?

Do you renenber that?

A Yes.

Q \What does that nean?

A (Okay. Localized neans -- it neans
It's not general corrosion. It's not
corroded up top to bottomin this length. As
you can see in this picture, or sone other
pictures in the report, the corrosion is
| ocalized. There are regions of corrosion,
and they were equally distributed around the
casing string.

Q GCkay. So you can have corrosion on
one side of the pipe and not on the other,
right?

A Yes. You could, but not here.
Here it was on both sides. It was
distributed. It was |localized. Gkay? By
“localized," | nean -- we use that
termnology to differentiate fromgentle
corrosion, which neans | don't have corrosion
everywhere in this joint or the other joint.
It's local. There are regions of corroded
ar ea.

Q GCkay. Cot it. Al right. That's

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing
March 22, 2021 776

hel pful . Thank you.

Let's finish pulling the pipe, and
then we'll nove on to the actual MC
corrosion itself. So to be clear, once
you -- even after you finish that | ower
portion of the parted casing depicted in
figure 44, you continued to pull a little
nore pipe, didn't you?

A Yes. | think after we did
figure -- if you |look at figure 44, you would
see we renoved joint 23. Then we tied the
7-inch back to surface, and | believe -- and
this is where ny nenory is a challenge. |
believe we ran logs to understand the
condition of the casing itself because early
on -- by "early on," | nean at sone point
earlier we were not sure whether we needed a
| ot nore casing than we were going to extract
above the shoe. So there were a | ot of
di scussions with DOGER and SoCal Gas and CPUC
about that.

And -- so once we got this piece
out, the intent was to understand what the
rest of the casing strings | ooked |ike and
either affirmng the need to go for nore
casing sanples or finalizing -- saying, "Hey,
| need a couple nore joints, and |'m okay."
And that's kind of where we | anded at the end
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of the day.

Q Meaning you decided to | eave the
rest of the production casing in place?

A W did pull 24, 25, part of 26, and
then we left everything in place. W didn't
need it.

Q GCkay. So to be clear, you pulled
out the production casing fromthe parted
casing up. You pulled out the bottom of the
parted casing, and you pulled out a couple
joints below that but left the rest in place;
is that right?

A That's correct.

Q Ckay. And eventually you shi pped
all that pipe to Houston, right?

A That's correct.

Q And did you ship it to your
facilities at Bl ade?

A No. W have a warehouse. W had
to rent a warehouse because of the vol une of
pi pes, and we wanted to naintain traceability
and nake sure everything is safe. So it is
I n a warehouse with security and caneras.

Q GCkay. And it's ny understandi ng
t hat once you got it to Houston, you
undert ook a bunch of tests, which | think
only you woul d understand, and invol ving

proct ography and casi ng | oadi ng anal ysi s and
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that type of thing, right?

A Yes.

Q And I'mnot going to get into that
t oday, but the bottomline is you shipped the
pi pe to Houston. You tested it, and that
pipe is still in Houston today, right?

A Yes.

Q So to wap-up this line of
guestioning, | have a couple nore questions

for you. After pulling out the tubing, a
m |l e and whatever tubing, and pulling out
three football fields of production casing,
did you consider extracting the surface
casi ng?

A W did. W did. But we discarded
that idea. So if you go early on in 2016, we
considered it. W -- at that point, we
didn't know anything. W didn't know
anyt hi ng about exactly where it failed, but
as we gai ned nore know edge -- and the
surface conditions, first 300 to 400 feet is
weat hered rock with a ot of vertical |and
hori zontal perneability. So it is quite
i npractical, or it is very difficult and --
to extract the surface casing. So we did a
very good | oggi ng program which was nore
t han adequate for our purposes. So we |eft
It at that.
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Q GOkay. Understood. Question for

you, and then we'll nove on to another topic.
Is -- if you're a gas storage
operator and you've got a well in place that

has surface casing, production casing and
tubing -- so you've got basically three pipes
as well as sone cenent on the outside of the
surface casing, how would you investigate
whet her you got any corrosion on the outside
di aneter of your surface casing?

A You cannot -- other than renoving
t he production casing, you cannot inspect the
surface casing easily. So the only way to
assess whether it has ID aerobic corrosion is
t hrough a wal |l -thi ckness inspection tool. In
order to do that, it's quite challenging on a
surface casing. And if | renenber right --
again, I'mtesting nmy nenory -- there were a
coupl e of surface casing logs that we did
look at. If I"'mnot right -- I -- it's been
a while. | need to check. But, yeah, it is
chal | engi ng.

Q Raght. So let ne just ask you a
coupl e nore questions on this. So |
under stand your answer correctly, for a gas
storage operator |ike SoCal Gas to neasure the
wal | thickness of the surface casing, at

| east in the 2015 time frane or whatever,
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t hey woul d have had to renove the tubing and
t he production casing near that area,
correct?

A That's correct.

Q And if an underground storage
operator |ike SoCal Gas wanted to understand
t he cause of that wall thinness on the
exterior of the surface casing, it would have
to renove the surface casing itself, wouldn't
it?

A Yeah. |If you want to do areally
true root cause analysis or sonething, yeah,
that's the only way to do it, but normally
the way operators deal with surface casing
corrosion is where it nmakes sense, not
everywhere. And if you suspect your
cenenting is not in place or you have a water
zone, you mtigate that corrosion. That's
really all you can do. You cannot -- its not
very practical to undertake an assessnent of
the surface casing. You would just try to
mtigate that. That's really the practical
appr oach.

Q Well, when you say it's not
practical, | nean, basically, if you pull the
production casing, you're destroying the
wel |, correct?

A No. You're not destroying the
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well. | want to be careful. You can al ways
tie back to the production casing and get the
wel | back in operation if you wanted to.
It's nore difficult. 1I1t's nore onerous to do
that. But no, you're not destroying the
well. You would cut the production casing to
the bottom of the surface casing, and then
you woul d i nspect the surface casing. But
that's a pretty onerous undert aki ng.

Q And extrenely, extrenely unusual in

the oil patch, isn't it?

A I'mthinking. | don't know how
unusual or usual it is. | -- yeah, it is not
normal. Yeah, that's correct.

Q Now, it's beyond that, isn't it,
sir? It's extrenely unusual for an oil gas
operator or a gas storage operator to pull
the tubing and to excavate or extricate the
production casing out of a well to determ ne
its corrosion, correct?

MR. GRUEN:.  Your Honor, if | may, the
guestion's been asked and answer ed.

Chj ect i on.

ALJ PO R ER  Sust ai ned.
BY MR LOTTERMAN.

Q Let ne ask it this way, Dr.

Kri shnamurthy: |f a gas operator wanted to

renove the surface casing of a well, would
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that destroy the well?
A Yes. That is extrenely unusual.
Q Ckay. Al right. A1l right.

Let's talk about if this is -- Poirier, is it

a good tinme to break, or shall | continue?
ALJ HECHT: Yeah. Let's take a

10-m nute break until 3:10, and we'll return

t hen.

We'll be off the record.
(Of the record.)

ALJ PORER W'Il be back on the
record.

Pl ease continue, M. Lotterman.
BY MR LOTTERMAN:

Q Dr. Krishnamurthy, let's keep going
deeper and deeper into this issue, and let's
tal k about the corrosion on the outer portion
of the production casing. Gkay? And
basically, if | read your report correctly,
you conclude that the corrosion is caused by
a MC a mcrobial induced -- or influenced
corrosion species called Methanobacterium
Aar husence. And |I'mgoing to spell that for
the court reporter.
ME-T-HANOBAGCT-EERI-UUM New word,
AAAARHUSE-NC-- SSEENGCE  Excuse ne.
Is there a -- | have a handful of questions

on that. Is there a shorter nane we can use?
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( Speaker on nute.)

You're on nute, Sir.

> O »

| apol ogi ze. Met hanogens.

Q Ckay. But | guess what I'm
wondering is -- well, let nme ask the question
and then see if that new phrase hel ps.

| had the inpression that as part
of your report you couldn't rule out the
presence of other nethanogens in the area; is
that right?

A No. Wat was done was we coll ected
what we call a sanple to match agai nst from
the location of Aliso, and we elim nated
t hose net hanogens. But the nethanogen --

Met hanobacterium-- the two Met hanobacteri uns
have been known to cause corrosion, and they
were in abundance in two joints that was
sanpl ed on | ocati on.

Q Right. | understand that, and
we'll talk about that in a mnute. Well,
actually, let ne ask you this: So if |
under stand you correctly, what you're saying
Is it was the predom nant species, correct?

A That's correct.

Q GCkay. M question is were there
ot her species there as well besides the
predom nant one?

A Yes, there were.
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Q GCkay. And in fact, that's not
unusual to have a community of nethanogens or
species in an area even if one is the

predom nant one; is that right?

A That's correct.

Q And to state it in a slightly
different way, it's rare to have only one
speci es present, true?

A True.

Q Now, | Googled that bug, and | got
a website called M crobew ki, which exists,
believe it or not. And it describes the
nmet hanogen as a very picky mcrobe. Do you
know what they are referring to?

A No, | have -- | don't know.

Q Ckay. It said that it's
nmesophilic, ME-S-OP-HI-L-1-C. Do you know
what that nmeans?

A | think nmesophilic -- | don't know.
| don't want to specul ate.

Q GCkay. It says it's noderately
hal ophilic, HA-L-OP-HI1-L-1-C. Do you know
what that neans?

A There are hydrocarbon degradi ng
bacteria that those are call ed Hal onbnas, but
| don't know whether that's what they're

referring to. | have not | ooked at the w Ki

page.
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Q GCkay. And it also said that they
are non-notive, MOT-I-L-E (sic). Do you
know what that neans?
A It could nean non-nobile. | don't
know.
Q GCkay. Al right.
A I'mnot qualified to coment on
that wi ki page. So | apol ogize for that.
Q Well, | was just wondering if you

knew t hose particul ar biol ogical terns.
kay. So if | understand your
hypot hesis -- or Bl ade's hypothesis
correctly, Doctor, it is as follows -- and
this is going to be a -- kind of a gross
rendition, and you're free to refine it any
way you w sh. Under your hypothesis, there
was water in the area and there was the
presence of this mcrobe in the area and/or
I n the groundwater and that the m crobe
entered the annul us between the surface
casing and the production casing at sone
poi nt via groundwater and was able to do so
because whatever drilling fluid was in that
annul us had left, and then the m crobe was
fed by seeping carbon di oxide fromthe pipe
joints in the casing, becane the predom nant
speci es and corroded the production casing
until it burst on Cctober 23, 2015. |Is that
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ki nd of a rough rendition of your -- of
what -- of your findings in the root cause
anal ysi s?

A Yes. That's a good sunmary.

Q Al right. So let's unpack that a
bit, if we could, in our remaining tine
today. First of all, where did the water
conme fron? And | don't nean the -- | don't
nmean the water with the mcrobe init, or
what ever, but just where did the water cone
fromthat you believe got in between the
surface casing and the production casing?

A Okay. Let ne step back alittle
bit. So the drilling nud that is above the
cenent i s about what we call 10 ppg nud.
Ckay. 10 pound per gallon. So it doesn't
settle hydrostatic pressure and |load. And so
at around 990 feet or around that area, that
hei ght -- that drilling fluid would have
| eaked off because of the density by itself,
and that was then replaced wth groundwater
that is -- because we do have a section in
the report -- | don't renenber where -- there
are no existing aquifers in that area. So
the only source of that water is rai nwater
t hat penetrates the ground through various
hydr ochem cal reactions.

As we denpnstrated in the bore
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hol es on SS-9, there was water at 1,000 feet,
1,100 feet and 400 feet, if | renmenber right.
And so that water went into the annul us of
the -- between the 7-inch and the

11 3/4-inch. And with that water, it would
carry m crobes, and the m crobe with gross

nmet hanogens was fed wth CQ2.

Now that -- there are -- there
are -- when we nake one interpretation of,
say, mcrobial corrosion or -- we |ook at two

or three factors that guided in that point.
And if one of themis a contraindicator, |
have to be careful about making it our
primary interpretation of the failure.

So the three aspects that drive us
towards mcrobial-related corrosion was the
nat ure of the grooves, the presence of
tunnel s, which really no other corrosion can
cause, the fact that the connections all
tested very well. There was no nassive CO2
| eak in any of those connections. And then
|l astly, if you | ook at the tenperature | og,

t hrough the history of SS-24, which | believe

Is in one of the pages here -- | have to find
it -- it shows that there was a fluctuating
water level. There is a small cool -down at

that depth, around 600 to 700 feet, which

mat ches everything we found physically, where
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there was no corrosion up to 600, 700 feet
and when there was corrosion.

And what is inportant to note al so
Is the corrosion in the 11 3/4 matches with
the 7-inch corroded. So all of those data
poi nts cone together. And so this is why we
interpret it as mcro MC -- M GC-induced and
nost probably net hanogens.

Q GCkay. You got alittle bit ahead
of nme, but that's okay. |'mgoing to back up
alittle bit and focus on the water just a
little bit I onger, and then we can get into
t he net hanogens t hensel ves.

So if | heard you correctly, what
you said was there were no aquifers in the
area. So it's not like the water was sitting
there at sone sort of a groundwater table,
correct?

A That's correct.

Q GCkay. And then what | al so thought
| heard you say is you believe that the water
cane fromrainwater -- fromrain, basically,
right?

A That's correct. Precipitation.

Q Yup. And obviously -- or maybe not
obvi ously, but certainly one woul d expect
that rain -- that water |evel would ebb and

fl ow because rain cones and goes. And so
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that in itself probably fluctuated, correct?

A That's correct.

Q D d you |Iook at whether the water
canme fromany of SoCal Gas' storage-fuel ed
operations, for exanple, any of their water
I njection processes and that type of thing?

A Yeah. W -- again, that was in our
initial -- in our early-on thinking, there
Is, | believe, if I"'mnot wong, is water
I njection. Again, |'msearching nenory, M.
Lotterman, but | think 3,500 feet, there was
sone water depth, if | renmenber right, but |
don't -- they didn't have anything to do with
this. No.

Q Okay. So it's fair to say that you
ruled out the possibility that sonmehow
SoCal Gas' water-injection system caused the
corrosion on SS-25, to the best of your
recollection; is that right?

A That's correct.

Q GCkay. Al right. And in
determ ni ng whet her or where that shall ow
wat er was around the SS-25 pad, you drilled
two shallow water wells, true?

A Yeah. W and, | believe, the L. A
Water Authority was also interested in that.
So we didn't want to -- we wanted to be tine

and cost-effective. So that -- those two
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wells were drilled with both those objectives
I n m nd.

Q And you also analyzed the rainfall
during a particular period of tine; is that
right?

A Yeah. W analyzed rainfall to | ook
for trends when the -- yeah, it's in the
report. But, yeah, that's correct.

Q And did you do anything el se
besides drilling the wells and anal yzing the
rainfall to try to figure out the ebb and
flow of the rain in and around that pad?

A No. The two water wells at SS-9,
whi ch is about 600 feet from SS-25, provided
us adequate data to indicate how SS- 25 woul d
behave. And SS-25 -- the plan at that point
in the RCA, which was, | forget, Septenber of
2018, | believe, the plan was also to drill a
well on SS-25 pad itself. That was one of --
it was one of our discussions we had with
SoCal Gas and CPUC, DOGGR. But then when we

| ooked at the data from SS-9 and we | ooked at

| og data from SS-25, we were -- we said,
"This is adequate.” It was quite challenging
to do these wells. [It's not easy to do these

wells, and we didn't want to take any risks
wth the SS-25 pad. So that's why we didn't
do it.
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Q Ckay. GCkay. Al right. And then,
um where did the nethanogen cone fronf

A Met hanogen coul d have been carried
to the location -- as the water seeps through
the ground, it may have captured sone
nmet hanogens, and they may have evol ved wth
nucl eons. It's pure speculation at this
point on ny part. Al we can state is there
was a | ot of nethanogens on the pipe, and it
was consistent with the presence of a groove,
and we couldn't find another source of water
there. So that is the only source of water.
So sone of it is by elimnation.

Q Okay. And is it your -- is it your
hypot hesis that the rainwater canme into the
area and went down the outside of the surface
casing and then went in -- under the shoe and
up into the annul us?

A  The exact pathway | woul d be
specul ating, but all we knowis it would get
t hrough to two places. There are two
possibilities. GCkay? One possibility is
around the shoe. The other possibility we
couldn't rule out is through possibly holes
in the surface casing. Those are two ways it
can get in there. ay? But nost
probably -- because if you look at the log in

one of the pages, there is a water-perneable
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zone in SS-25 at around 1,000 feet. So the
two logs fromSS-9 and the bore hole or water
well wll be drilled on SS-9 and the SS-25

| ogs, if you look at, you'll see perneable
zones bel ow t he shoe. ]

Q Sois it your view that the nost
probabl e expl anati on for how t he groundwat er
with the nethan- -- with howthe, |I'msorry,
rai nwater runoff wi th the methanogen got into
t he annul us was under and up around the --

t he casi ng shoe?

A  Yeah, that's -- that is -- that is
definitely one strong hypot hesis appeari ng.
Strong -- that is one interpretation. The
other interpretation we cannot rule out is
t hrough the surface casing.

Q Right. | understand that. But, |
guess what |'mwondering is, if you had to
sort of give 'emodds, shall we say, is it
nore probable than not or whatever -- and |
apol ogi ze for pressing you on this, but |
think it's -- it's helpful -- which -- which
is a nore |likely scenario, in your
pr of essi onal view?

A Looking at the -- we discussed this
quite a bit, as you can inagine, internally,
the source of the water. | would say the --

t he nore probable one would be through the
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shoe.

Q Through the shoe, neani ng under the

shoe --

A  Yeah.

Q -- of the surface casing?

A Around the shoe. [|f you | ook at
the log in page -- Figure 81, you wll see

there are water-perneable zones, so that's
where we think it cane in from

Q Ckay. Fair enough. Al right.
And | understand this is -- this is sonewhat
of a -- there's alittle speculation here,
but | kind of wanted to get your best
judgnent on that. So a couple nore itens,
and | think we're going to break for the day.

Question one for you: Wre you

able to find reliable data as to when those
nmet hanogens first entered the annul us?

A | would use nethanogens and wat er
i nterchangeably, if that is what you're
after. It would be specul ative,
M. Lotterman, so | want to state it as such.

| have no data to base it on, necessarily.

It would be -- | would -- | would -- | would
say it's early onin the well life, is ny
guess. It's a guess right now | -- you
know, it -- it requires a | ot nore

I nvestigation and understanding and -- to
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time it. That's not straightforward.
Q Ckay. And -- and -- and to be
clear, I'mnot pressing you to guess here, so
if it's sonmething that you weren't able to --
to determine with any sort of reasonable
sense of certainty, let nme know. | just want

to sort of try to figure out what your
anal ysis was able to determ ne and what your
anal ysi s was not.

So if | understand you correctly,
you were unable to sort of land on a reliable
date as to when that nethanogen and that
water first entered the annulus. |s that
fair?

A That's fair. Can | explain a
little bit on that?

So the one thing we did note, and
this is where ny specul ation even there
(inaudible), is the corrosion is -- appears
to be very slow. It is not |ike
sul fate-reduci ng bacteria, the other form of
metal corrosion, which is what we -- we
initially suspected, and ruled it out |ater,
as we anal yzed the scal e and everything el se.
We didn't find proof of that. The

corrosion -- it would be slow, which neans it
took a whil e.
Q GCkay. | think Judge Poirier's
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about to junp in, sir.
Are you -- is it -- have we run out

of time, your Honor?

ALJ PORIER No. W've got nore tine.
"' mopen to go 'til about 3:45 or 3:50.

MR. LOTTERVAN: Ckay. Thank you.

Q Al right. Thank you,

Dr. Krishnamurthy. | appreciate that
expl anati on.

Because part of what |I'mtrying to
figure out -- and | think this is why you're
unable to give us -- or unable to give kind
of a reliable date is, under your hypothesis,
the groundwater has to replace the drilling
fluid in the annulus. Right?

A That's correct. It -- it -- it
woul d have to displace, and -- and -- and it
woul d have to -- see, the -- the term nol ogy
we have is called | eak-offs. So this -- this
drilling nmud in the annul us woul d have
| eaked-of f, and then rai nwater woul d have
cone in, and so then, as -- as you can
I magine, there'll be sone interm xing over a
period of tinme. So that is why specul ating
ontimeis alittle difficult to do.

Q Okay. And is it fair, also, to say
that you don't really know when those SS-25

wel | connections first started seeping and
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feedi ng carbon di oxide to the m crobes?
A That's correct.
Q kay.
A And -- and just to address this

whol e connection issue, the connection -- as
we -- we have a connection testing or
analysis that we did. It is a seep. | would

use the word seep rather than a | eak. Ckay?

And the reason is it is -- if you -- and
that's -- you're right. It could be
intermttent, it could be -- so we can't --

that would be -- but, it did leak a little
bit, so that is real.

Q Ckay.

A But -- sorry, seep a little, seep a
little bit, not |leak. W need to be careful.
Q Understood. And when you say,

"seep," | guess what |'mwondering is ny
sense is we're tal king about a pretty snall
amount. True?

A Yes. | would have to | ook at the
reports we have, and we have the leak rate
there very small.

Q Right. Because the reason why |
ask you is earlier on today we were talking
about if there's a pinhole leak in the -- in
the well bore, you get a cooling in the tenp

| og, or you might get a -- you mght get sone

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing
March 22, 2021 797

noise in your noise log. And is it safe to
assune that the seeping that you believe
occurred woul d not have triggered either an
anomaly in the tenp log or the noise | og?
A It definitely
the threshold of that. These are -- that's

- It can be bel ow

why | use the word seeping. Yeah? |It's
bel ow t he threshold of such tools, the noise
and the tenp.

Q So does it follow, then, fromthat
answer that, to the extent SoCal Gas was
conducting its annual nonitoring with tenp
| ogs or noise logs are (sic) needed, it would
not have picked up that seeping?

A Yes.

Q Ckay.

A My | clarify further? So it's
i nportant. Wen we do a root cause, we're
| ooking for various factors. Everything
should match. So let's say the connection
started |l eaking at a high rate, and none of
the tenperature | ogs showed us that. That
woul d be a problem for us. Everything should
match. So the review of the tenperature |ogs
fromthe well matched the Iow leak rate for
the connection, really, really I ow | eak
rates. So all of those added up together,

and it made sense.

PUBLI C UTI LI TIES COMW SSI ON, STATE OF CALI FORNI A
SAN FRANCI SCO, CALI FORNI A




© 0 N O O A~ W N P

N NN NN NNNMNDNRRRRRR R R R R
® N o OO~ WNPRFPF O O 0 N O 00 W N R O

Evidentiary Hearing

March 22, 2021 798
Q Ckay. Cot it.

One final question, and then, |
t hi nk, your Honors, this mght be a good tine
to break, because |I'mabout to go into a
whol e ' not her area.

But, Dr. Krishnanmurthy, is it -- is
it safe to say that the M C that you believe
entered the annulus and began corroding the
production casing did not start on the date

that SS-25 was drilled in 19537
A That's definitely true.

MR. LOTTERMAN: Ckay. Your Honors,
| think this is a good tine to stop. |I'm
going to go into another |long area, and |
think this time of the day it's probably not
a good place to start and stop in the m ddle.

ALJ POR ER kay. Let's go off the
record.

(O f the record.)

ALJ PORER W'Il be back on the
record.

Wile we were off the record, we
di scussed various issues regarding exhibits,
I ncl udi ng the fact that SED woul d be noving
sone exhibits, and also we will be | ooking at
an issue of making sure that we do not have
too nmuch duplication of exhibits. To the

extent necessary, there nay be sone that nay
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have to be in there because they were narked,
but that's sonmething we're going to get to
t onor r ow.

In the neantine, M. Guen, do you
have a notion?

MR, GRUEN: Yes, your Honor.

At this tine, SED would nobve to
enter into the record Exhi bits SED 204, the
Reply Testi nony Supporting Attachnents,

Publ i c Version, SED- C-204, the Reply
Testi nony Supporting Attachnents,
Confi denti al Version, SED 216, which is SED s
Sur - Reply Testinony of Margaret Felts to
Violation 331. And | would note that all
three revised exhibits were served at the end
of the day on Friday, |ast Friday. Thank
you.

ALJ PO RIER  Thank you. Do we have
any objections for noving these exhibits?

M5. PATEL: No obj ecti on, your Honor.

ALJ PO RI ER Okay. Heari ng none, we
grant SED s request to nove the Exhibits
SED- 204, SED- C- 204, and SED-216.

(Exhi bit No. SED-204 was received

i nto evi dence.)

(Exhi bit No. SED-C-204 was received
i nto evi dence.)

(Exhi bit No. SED-216 was received
i nto evi dence.)
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ALJ PO Rl ER: Ckay. Let's go off the
record.

(Of the record.)

ALJ PO Rl ER: Let's go back on the
record.

We have concl uded for the day. W'
will -- we will be reconveni ng tonorrow at
10: 00 a. m and conti nuing the cross of
M. Krishnanurthy by SoCal Gas. Thank you,
all. Have a good afternoon.

Of the record.

(Wher eupon, at the hour of 3:39

p.m, this matter having been conti nued

to 10:00 a.m, March 23, 2021, the
Comm ssi on t hen adj our ned.)
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BEFORE THE PUBLI C UTI LI TI ES COWM SSI ON
OF THE
STATE OF CALI FORNI A

CERTI FI CATI ON OF TRANSCRI PT OF PROCEEDI NG

I, DORI'S HUAMAN, CERTIFI ED SHORTHAND REPORTER
NO. 10358, IN AND FOR THE STATE OF CALI FORNI A, DO
HEREBY CERTI FY THAT THE PAGES OF THI S TRANSCRI PT
PREPARED BY ME COWRI SE A FULL, TRUE, AND CORRECT
TRANSCRI PT OF THE TESTI MONY AND PROCEEDI NGS HELD I N
TH'S MATTER ON MARCH 22, 2021.

| FURTHER CERTI FY THAT | HAVE NO | NTEREST I N THE
EVENTS OF THE MATTER OR THE OQUTCOVE OF THE PROCEEDI NG

EXECUTED TH S MARCH 29, 2021.

L_'_’@MA&_J_#‘L&-_L’_’Q___

DORI'S HUAMAN
CSR NO 10538
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BEFORE THE PUBLI C UTI LI TI ES COW SSI ON
OF THE
STATE OF CALI FORNI A

CERTI FI CATI ON OF TRANSCRI PT OF PROCEEDI NG

I, KARLY POVERS, CERTIFIED SHORTHAND REPORTER
NO. 13991, IN AND FOR THE STATE OF CALI FORNI A DO
HEREBY CERTI FY THAT THE PAGES OF THI S TRANSCRI PT
PREPARED BY ME COWPRI SE A FULL, TRUE, AND CORRECT
TRANSCRI PT OF THE TESTI MONY AND PROCEEDI NGS HELD | N
TH S MATTER ON MARCH 22, 2021.

| FURTHER CERTI FY THAT | HAVE NO | NTEREST I N THE
EVENTS OF THE MATTER OR THE OQUTCOME OF THE PROCEEDI NG

EXECUTED TH S MARCH 29, 2021.
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BEFORE THE PUBLI C UTI LI TI ES COW SSI ON
OF THE
STATE OF CALI FORNI A

CERTI FI CATI ON OF TRANSCRI PT OF PROCEEDI NG

I, REBEKAH L. DE ROCSA, CERTI FI ED SHORTHAND
REPORTER NO. 8708, IN AND FOR THE STATE OF CALI FORN A,
DO HEREBY CERTI FY THAT THE PAGES OF THI S TRANSCRI PT
PREPARED BY ME COWRI SE A FULL, TRUE, AND CORRECT
TRANSCRI PT OF THE TESTI MONY AND PROCEEDI NGS HELD I N
TH' S MATTER ON MARCH 22, 2021.

| FURTHER CERTI FY THAT | HAVE NO | NTEREST I N THE
EVENTS OF THE MATTER OR THE OQUTCOVE OF THE PROCEEDI NG

EXECUTED TH S MARCH 29, 2021.

“Roabukad /f f) KM@

REBEKAH L.
CSR NO. 8708
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