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STATE OF NEW MEXI CO
ENERGY, M NERALS, AND NATURAL RESOURCES DEPARTMENT
O L CONSERVATI ON DI VI SI ON

IN THE MATTER OF THE HEARI NG
CALLED BY THE O L CONSERVATI ON
DI VI SI ON FOR THE PURPOSE OF
CONSI DERI NG:

Case No. 25875.

HEARI NG - DAY 4

DATE: Thur sday, July 30, 2026

Tl ME: 9:00 a.m

BEFORE: Hearing Exam ner Felicia Oth
LOCATI ON: Wendel I Chi no Buil di ng

1220 South Saint Francis Drive
Pecos Hal |
Santa Fe, NM 87505

REPORTED BY: Ryan Aut en

JOB NO.: 8347078
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JESSE TREMAI NE, ESQUI RE

New Mexi co Energy, M nerals, and Natural
Resour ces Depart ment

1220 South Saint Francis Drive

Santa Fe, NM 87505

j essek.tremai ne@mrd. nm gov

(505) 231-9312

ON BEHALF OF CENTER FOR BI OLOGI CAL DI VERSI TY:

ZACHARY PAVLI K, ESQUI RE (by vi deoconference)
Center for Biological Diversity

P.O. Box 710

Tucson, AZ 85702

gevans @i ol ogi cal di versity.org

(520) 623-5252

COLI N COX, ESQUI RE (by videoconference)
Center for Biological Diversity

1025 1/2 Lomas Nort hwest

Al buquer que, NM 87102

ccox@i ol ogi cal diversity.org

(832) 316-0580
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APPEARANCES (Cont'd)
ON BEHALF OF OXY:

AARON B. TUCKER, ESQUI RE (by videoconference)

Hol | and & Hart LLP

555 17th Street, Suite 3200
Denver, CO 80202
abtucker @ol | andhart.com
(303) 295-8369

ON BEHALF OF WESTERN ENVI RONMENTAL LAW CENTER AND

CONSERVATI ON GROUPS:
MORGAN O GRADY, ESQUI RE
Western Environmental Law Center
409 East Pal ace Avenue, Suite 2
Santa Fe, NM 87501
ogrady. morgan@nmai |l . com
(703) 973-2585

ROSE RUSHI NG, ESQUI RE

Western Environmental Law Center
208 Paseo Del Pueblo Sur, Unit 602
Taos, NM 87571

rushi ng@vest ernl aw. org

(505) 278-9577
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APPEARANCES (Cont'd)

ON BEHALF OF NEW MEXI CO O L AND GAS ASSOQOCI ATI ON:

ANA MARI A GUTI ERREZ, ESQUI RE (by vi deoconference)
Wonbl e Bond Di cki nson LLP

1899 Wnkoop Street, Suite 750

Denver, CO 80202

ana. guti errez@wd- us. com

(720) 983- 1350

JESSI CA PORTMESS, ESQUI RE (by vi deoconference)
Wonbl e Bond Di cki nson LLP

1899 Wnkoop Street, Suite 750

Denver, CO 80202

j essi ca. port ness@wd- us. com

(720) 983-1350

ON BEHALF OF W LDEARTH GUARDI ANS:

SAMANTHA RUSCAVAGE- BARZ, ESQUI RE ( by
vi deoconf er ence)

W | dEart h Guardi ans

301 Guadal upe Street, Suite 201

Santa Fe, NM 87501

sruscavagebarz@w | deart hguardi ans. org
(505) 401-4180
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APPEARANCES (Cont'd)

ALSO PRESENT:

Al bert C. S. Chang, Conm ssion Chair (by

vi deoconf er ence)

Dr. WIIliam Anrpomah, Comm ssi oner

Pai ge Czoski, Conmm ssi oner

Zachary Shandl er, Comm ssi on Counsel

Shei |l a Apodaca, Conmm ssion Clerk

Dr. Gregory Schnarr, Principal Environnmental
Sci enti st

Matt Eal es, Cool Sky Energy Sol utions

Jenni fer Raney, Deputy Director of PRRC

Kat heri ne Wal ton, VELC

El vi s Leunguen, EMNRD (by vi deoconference)
Caroline Wacht man, Attendee (by vi deoconference)
Al lison Marks, Attendee (by vi deoconference)
Peter Kondrat, EMNRD (by vi deoconference)
Robert Mat hes, Attendee (by vi deoconference)
Ti ffany Wall ace, Attendee (by vi deoconference)
Heath Lovell, Attendee (by videoconference)
Cer asi nbos Razatos, EMNRD (by vi deoconference)
Eri n Ramaker, Attendee (by videoconference)

Le Teaisha Carter, Attendee (by videoconference)
Rosa Romero, EMNRD (by vi deoconference)

M ke Ei senfeld, SJCA (by videoconference)
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APPEARANCES (Cont'd)

ALSO PRESENT:

Carl Chavez, EMNRD (by vi deoconference)

Pet er Morgan, Attendee (by videoconference)
Mark Ball ard, Attendee (by videoconference)
Benj am n Shelton, EMNRD (by videoconference)
Emmanuel Gyi mah, Attendee (by vi deoconference)
Jordan Kessler, Attendee (by videoconference)
CH, Attendee (by videoconference)

Brittany Hall, EMNRD (by videoconference)
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NO.

Case No.

CBD:

Exhi bi t

Exhi bi t

Exhi bi t

Exhi bi t

Exhi bi t

Exhi bi t

Exhi bi t

Exhi bi t

1

25875:

EXHI BI TS
DESCRI PTI ON | D/ EVD

Proposed Changes to

Applicant’s Proposed 19.15.43

NMAC ( Redl i ne) 807/ 809
Curriculum Vitae of

Cat herine Hel m Cl ark, Ph.D. 805/ 809
Direct Testinmony of Catherine
Hel m Cl ar k, Ph. D. 808/ 809
Ol Ejected to the Surface

by Venting CO2 809/ 809
Sel ected Events at a Di stance

from ldentifiable Point

Source Injection Well Sites 809/ 809
Hal | Plot Figure from Ohio

Depart ment of Natural

Resources (ODNR) Report on

Redbird No. 4 809/ 809
Anmbi ent Noi se Tonmogr aphy | mage

of the Helium Gas Resource in

Nort heast M nnesota 809/ 809
Weat herford I nternational

Slimine Acoustic Inmaging Log 809/809
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PROCEEDI NGS
THE HEARI NG EXAM NER:  It's
Let's begin this norning. W are on day 4

hearing in OCC 25875 related to prinmacy for

wells. We've cone to our fourth public conmrent

session. | don't see anyone in the roomunaffiliated

with a party.
Sheila, 1s there anyone on t
who would |ike to offer non-technical publ

t hi s norning?

THE CLERK: There is nobody who has
signed up, but | don't see any hands rai sed.
THE HEARI NG EXAM NER: | f you're on the

platform and you'd like to offer non-technical public

comment, please raise your virtual hand or
t hrough the chat. Public coment is accept

a.m on all days that we continue through t

hearing. The other possibility, which some fol ks have

done, is to submt witten public coment t

Shei | a Apodaca.

Al right. Let's go back to the

technical case then this norning. M. O G

no. I'msorry. M. Pavlik or M. Cox? You're

sitting in front of nme, so --

M. Pavlik, are you on the platfornf

9: 00.
of the
Cl ass VI

he pl atform

c coment

reach out
ed at 9
hi s

hr ough

ady? On,
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MR. PAVLIK: Yes, | am Good nor ni ng.
Thank you. 1'Il begin with nmy opening statenent, and
then I'Il call Dr. HelmClark to testify on behalf of
t he Center Biological University.

THE HEARI NG EXAM NER: Thank you.

MR. PAVLIK: Good norning, Madam
Hearing O ficer and Conm ssioners. M nanme is Zach
Pavlik, and | represent the Center of Biol ogical
Diversity. | want to start by thanking you for your
significant engagenent in the rul e-making thus far and
all the inportant questions that you' ve asked. [|I'm
al so grateful to the State's experts for the tine
t hey' ve dedicated to this hearing these past few days.

' m going to begin by renew ng our
obj ection to the Conm ssion's jurisdiction. Then ||
expl ai n our substantive case. In short, the
Division's proposal to |largely adopt outdated federal
regul ations is inadequate to protect underground
sources of drinking water in conmmunities in New
Mexi co.

"1l outline the evidence and argunents
that will be presented to the Conm ssion for why and
how the rule nmust be nmade nore protective.

To begin, I'd like to renew the Center

for Biological Diversity's objection that neither the
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Conmi ssion nor the Division have the authority to
pronul gate this proposed rule, especially with its
current scope.

We have discussed this in our notion to
di sm ss and sunmarized our position at the beginning
of this hearing. In short, no statute gives either
body the authority to pronul gate the extensive
| anguage in the proposed rule.

The O and Gas Act pertains to matters
outside of the scope of this proposed rule. The
St ewardship Act only gives narrow authority to the
Di vi sion concerning issues related to ongoing Class VI
stewardshi p. The Conmm ssion's authority under the
Stewardship Act is limted to establishing a fee
structure for the Stewardship Conduct.

Despite this, the applicant has chosen
to proceed without waiting for the legislature to
grant it authority. 1In doing so, it has also invited
this Comm ssion to act outside its authority. This is
but one manifestation of the rushed nature of this
rul e-making. O hers were identified in Comm ssioner
Czoski's notion yesterday.

Subj ect to these objections, we are
participating in this rule-making to highlight the

| nadequaci es of the federal regulations to protect New
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Mexi co's waters and peopl e.

This in turn preserves all objections
raised in its nmotion to disnmss along with all related
bases for appeal of any rule pronul gated, including
| ack of authority to enact all or part of this rule.

And now | want to turn to the reasons
t he Comm ssion nust pronul gate a strong rule that does
nore than sinply adopt the federal regulatory
| anguage. Through this rul e-maki ng, New Mexico seeks
primary enforcenment authority over the permtting and
regulation of Class VI long-term CO2 injection |aws.

This is a very technical program And
as we have heard, there are still significant
out st andi ng questions and concerns. |t requires
substanti al experience and capacity to adequately
review project proposals and ultinmately protect

under ground sources of drinking water.

The programw || expose New Mexico to
broaden financial liability because the state itself
wi ||l accept ongoing responsibility for all Cl ass VI

wells in New Mexico. This could have huge inpacts for
the state that is already struggling with liability in
the oil and gas context.

Class VI wells and infrastructure al so

pose deadly risks to communities. Notably, these can
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only be mtigated, not elimnated. The upshot is that
robust and protective regulatory | anguage nust be the
cornerstone of this rule. This rule nust go further

t han federal regul ations.

As the Center's technical expert,

Dr. Catherine HelmC ark, will testify, the current
federal framework is outdated. The Conm ssion wll
hear testinony fromDr. HelmClark as to sone of the
| nadequaci es of the federal regulations.

The federal rule includes technical
requi renments and net hodol ogi es that are no | onger best
practice. The result is substantial risk, risk to
under ground sources of drinking water and risk to
comunities. The Comm ssion nust circunvent this risk
with a strong and noderni zed rule. Dr. HelmCl ark
will offer the Comm ssion a suite of suggestions to
assist the Commssion in filling the gaps in the
federal regine.

| mportantly, the federal franmework
serves as the floor for this rule. Federal rules
explicitly allow New Mexico to adopt nore stringent
protections, and the Conm ssion nust do so. It nust
do so to protect both New Mexico's underground sources
of drinking water and its communities.

| urge the Conm ssion to reject a rule
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that nerely adopts the federal franmework. | encourage
it to instead adopt the nodern, scientifically backed
amendnments offered by Dr. HelmClark to protect the

i nterest of the state, its resources, and its

resi dents.

|'"d now like to outline a few of the
Center's proposed anmendnents. During this hearing,
you will hear testinony on behalf of the Center from
Dr. Hel mdC ark.

Dr. HelmdC ark has a Ph.D. in geol ogy.
She has extensive experience working on geotechnical
engi neering and with industry on projects on Al aska's
North Slope, the Niger Delta, and the G eat Basin.

Her recomendati ons strengthen the rule in inportant
ways whil e remaini ng reasonable. She has offered
nmeasures i nformed by her industry background and her
experience reviewing Class VI permts.

The anmendnents she suggests can be put
into three general buckets. They include, one,
addi ti onal protective provisions for Class VI
projects; two, certain technical nodifications; and,

t hree, strengthening the rules, justice, and
transparency for New Mexicans. All anendnents respond
to glaring shortcomngs in the current proposed rule.

First, beginning with protective
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provi sions, you'll hear Dr. HelmdC ark speak to
ensuring the safety of New Mexico's comunities. This
shoul d not be overl ooked in protecting underground
sources of drinking water.

She recomends neasures such as a
10-mle site characterization radius and half-mle
set backs. These neasures are related to the
protection of underground sources of drinking water.
They prioritize preventative and corrective action
based on risk to underground sources in drinking water
that overlap with risks to communities near Class VI
projects. They offer necessary protections for New
Mexi cans under the Class VI franmework.

You'll also hear Dr. Hel m Cl ark suggest
t hat adequate protection of underground sources of
drinking water in comunities will not be possible
w t hout accurate and conprehensive wel
identification. This nust happen within the area of
review and near certain public and residential zoned
ar eas.

Dr. HelmdC ark notes that the
nmonitoring of the injection zone through tinely and
responsi ve reeval uations of the area of reviewis
vital for risk reduction.

Second, noving to technical provisions,
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the Comm ssion can expect to hear testinony from
Dr. Hel mClark recomendi ng regulatory tools to
provide OCD with necessary data, data to allow to
effectively nonitor Class VI injection operations.
Those tools are based on science and her firsthand
experience in the industry.

Dr. Hel mCl ark suggests nonitoring
tools and nethods that are already famliar in the
I ndustry. These recommendati ons are tailored to
maxi m ze the Division's access to information w thout
being technically or econom cally prohibited.

For exanpl e, her suggestions include
utilizing Hall lots in perform ng additional |ogging
t hat are known and accessible industry tools. All
data will be reported to the Division to |everage its
deci si on- maki ng.

Third, the Comm ssion will hear
proposed anendnents to strengthen transparency and
ensure comunities have the capacity to respond to the
catastrophic energencies that can result from Cl ass Vi
pr oj ects.

Dr. HelmClark has requested executive
summari es of the reasoning behind their review
del i neati on met hodol ogy. This would allow interested

parties and notably the Division itself to save
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significant tinme and resources review ng an
application and determ ning the appropriateness of an
area of review

Dr. HelmClark notes that energency
situations caused by Class VI projects can be deadly.
She underscores the inportance for communities to have
the capacity to respond to these energency situations.
She suggests a sol ution.

Cl ass VI project conponents should
provide specific mninmumtraining el enments that
i nvol ve m ni mal investnent but supply maxi num
protection for communities at risk with these
projects. Those should be set by OCD

The m ni muns proposed by Dr. Hel mC ark
present this Commi ssion with straightforward,
sci ence-backed, and reasonabl e pat hways for a nore
protective rule.

Lastly, | want to discuss the
i nplications of this rul e-making for New Mexico. The
Comm ssion is laying groundwork for a new industry in
the state. That industry cones with many uni que and
consi derabl e ri sks.

The grow ng abandoned oil crisis in the
oil and gas space teaches us that meaningful

regul ation and enforcenent are vital. This is the
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only way to protect public interest. And the Class Vi
I ndustry presents potentially far greater risks on a
per-project basis than oil and gas wells.

This rule-making is a chance for the
Conmi ssion to | everage these | essons | earned. The
Comm ssi on can pronulgate a rule that avoids the
pitfalls of other prograns. It would be a m stake to
begin from a point of under-regulation. |Instead, we
urge the Comm ssion to adopt proactive and
precauti onary approach.

We urge you to hold all Class Vi
operators to the highest standard. This standard
shoul d have neani ngful protection as its foundation.
The Conmm ssion should avoid setting a bar that is too
| ow by nmerely adopting the federal floor.

It should avoid hastening to pass a
weak or inconplete rule. Doing so will result in New
Mexi co assum ng unnecessary risk. It wll also
require future rul e-maki ngs to address shortcom ngs
that we've already identified and know are present in
today's rule.

I n conclusion, the Center participates
in this rule-mking without waiving its objections to
the Comm ssion or Division authority that are outlined

inits notion to dism ss.
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The Class VI programis a conpl ex
technical programthat has potentially irreversible
consequences if not adm ni stered properly. These
consequences are both on underground sources of
drinking water in New Mexico's communities. The
program nust be properly adm ni stered and gui ded by
strong regul ati on.

The rule the Conm ssion adopts nust be
protected, one that mtigates the risks that cannot be
elimnated. This rule nust be nore stringent than the
agi ng and i nadequate federal regulations that the
Di vision's proposal |argely adopts thus far.

| urge the Comm ssion to critically
exam ne each of the suggested anmendnents during this
hearing using a straightforward lens. | invite you to
conpare the all eged cost of each anmendnent, whet her
that be to industry or the Division, to the real
benefit it would have for New Mexicans.

At the end of the day, | believe the
path forward will be clear. The Conm ssi on nmust make
an assertive and protective approach in this
rule- making its foundation. |t nust protect New
Mexi cans and their water above sinple industry
preference or adm nistrative conveni ence. Thank you.

THE HEARI NG EXAM NER: Thank you,
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M. Pavlik.

MR. PAVLIK: Thank you. And | would
now like to call Dr. Catherine HelmClark forward. |
bel i eve she's on the platform

Dr. HelmClark, are you there on the
pl at f or nf?

THE HEARI NG EXAM NER: | believe she
can unnmute herself if she's there.

DR. HELM CLARK: Can you hear ne now?

THE HEARI NG EXAM NER:  Yes.

MR. PAVLIK: ©Oh, yes. W can.

DR. HELM CLARK: And | don't know why
my canera's not on. Conme on, canera. Turn on. M
camera's on from ny end.

THE HEARI NG EXAM NER:  Shei | a?

THE CLERK: She has full presenter
perm ssions on our end.

THE HEARI NG EXAM NER: All right. She
has perm ssions, M. Pavlik.

MR. PAVLIK: Ckay. Let's see here.
Dr. HelmdC ark, are there any possible -- is there
anyt hi ng obstructing your canera's view by any chance?
| don't know if there are any sliders or anything.

DR. HELM CLARK: No. Actually, in --

in the preview, | can see nyself just fine. More
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vi deo settings, webcam

MR. PAVLIK: Another thing sonetines |
know in the past it's helped to briefly log off and
then rejoin the neeting. |If the settings aren't
behavi ng, that m ght help. You could try that.

DR. HELM CLARK: Well, | had to do that
yesterday, so | already know that |'ve been struggling
wth this. Let ne log off and cone back right on.

THE HEARI NG EXAM NER:  Sheila, while
we're waiting, is Chair Chang on the platfornf

THE CLERK: Yes, he is.

THE HEARI NG EXAM NER: Ckay. | neant
to make note of that earlier.

Thank you, Comm ssioner Anmponeh.

THE CHAIR: Yes. |'m avail able on the
platform And are people hearing ne all right if |
need to chinme in?

MR. PAVLI K:  Yes.

THE CHAIR:. Al right. Thank you.

DR. HELM CLARK: There.

MR. PAVLI K: Ch, perfect.

DR. HELM CLARK: That work?

MR. PAVLIK: Yes. | can see you. Can
t he conm ssioners also see Dr. Hel mC ark?

THE HEARI NG EXAM NER: Yes. Thank you
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very much, M. Pavlik.

Dr. HelmdC ark, would you spell your
first and | ast nanes, please?

DR. HELM CLARK: My first nane is
Catherine, CGA-T-HE-R-I-N-E. The last nane is
Helm Clark. That's a hyphenated in the |ast nane.
H-E-L-M hyphen, CL-A-R-K
VWHEREUPOQON,

CATHERI NE HELM CLARK, PH. D.
called as a witness and having been first duly sworn
to tell the truth, the whole truth, and not hi ng but
the truth, was exam ned and testified as foll ows:

THE HEARI NG EXAM NER:  Thank you very
much.

Go ahead, M. Pavlik.

MR. PAVLIK: Thank you.

DI RECT EXAM NATI ON

BY MR, PAVLI K:

MR. PAVLIK: Good norni ng,
Dr. HelmClark. Just going to begin with sone
prelim nary questions that we kind of need to ask to
begin this process, and then we'll go into the summary
of your direct testinony. Have you previously
provi ded testi nony before this Comm ssion?

DR. HELM CLARK: | have not.
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MR. PAVLIK: And did you supply a copy

of your curriculumvitae for this hearing?

DR. HELM CLARK: | did.

MR. PAVLIK: |I'mgoing to share ny
screen here. Sorry -- let nme just zoom out here.
Okay. Okay. |I'msharing CBD Exhibit 2. Are you able

to see that?

(CBD Exhibit 2 was marked for

I dentification.)

DR. HELM CLARK: Yes.

MR. PAVLIK: Is this a true and
accurate copy of your curriculumvitae to the best of
your know edge?

DR. HELM CLARK: Yes.

MR. PAVLIK: Thank you. Can you
briefly describe your relevant educational and
pr of essi onal background regarding Class VI wells in
this ruling?

DR. HELM CLARK: M educati onal

background, | have a B.A from Northwestern University
I n geol ogi cal science. | have a MS. from Caltech in
geophysics. | have a Ph.D. in geology fromthe

University of California at Davis.
In terms of working in the oil patch,

my -- ny first experience working in the industry was
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as a landman, working in -- in -- for -- for

wi |l dcatters in -- in New York State and Pennsyl vani a.
After that, I've --- 1 -- | need to
| ook at nmy notes real quick. 1've -- |'ve worked for

Schl unberger witing proprietary well-1o0ggi ng
software. And I've worked as a well log analyst in --
in doing fracture analysis, porosity analysis,
reservoir analysis at Rozel Point, also in North Sl ope
Al aska, in Niger Delta, Cameroon.

|'ve done work characterization and
fracture analysis in -- in -- on -- on the Gulf
Course -- Coast. And also, you can easily |abel nme as
a Geat Basin geologist as |'ve done a | ot of geol ogy
t here.

So with respect -- oh, and -- and on
top of that, I've -- |I've been -- |'ve been consulting
and doing permt review analysis for the | ast several
year -- for the |last couple of years but with Class Vi
wells, also Class | and Class I

MR. PAVLIK: Ckay. Thank you very
much. Appreciate it. And have you been involved in
Class VI permtting review in any other state or

federal jurisdiction?

DR. HELM CLARK: [|'ve done nobst of
m -- well, my -- ny Class VI permt reviews have al
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been in Louisiana to date.

MR. PAVLIK: Okay. Thank you. Ckay.

" m sharing what's marked as CBD Exhibit 1 on the
screen here. These are the -- it's titled Proposed
Changes to Applicant's Proposed 19.15.43 NVMAC Redl i ne.
Are your proposed anmendnents to the rule reflected in
this docunent to the best of your know edge?

(CBD Exhibit 1 was nmarked for

I dentification.)

DR. HELM CLARK: They are.

MR. PAVLIK: CBD Counsel has added this
definition for Division along with sone small spelling
and formatting corrections. But other than that, are
all of the redline changes in this docunent true and
accurate representations of your suggested anmendnents
to the rule, to the best of your know edge?

DR. HELM CLARK: They are.

MR. PAVLIK: And did you prepare direct
testinmony for this rul e-making?

DR. HELM CLARK: | did.

MR. PAVLIK: This is CBD Exhibit 3,
mar ked CBD Exhibit 3, Direct Testinony of
Dr. Catherine HelmClark, Ph.D. 1Is this a full and
correct copy of your testinony?

/1
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(CBD Exhibit 3 was marked for

I dentification.)

DR. HELM CLARK: Yes.

MR. PAVLIK: And are there any changes
you' d like to nake to it at this tine?

DR. HELM CLARK: There are not.

MR. PAVLIK: Are you prepared to adopt
this testinony as your sworn testinony today?

DR. HELM CLARK: That is correct.

MR. PAVLIK: Also, in your testinony,
there are five exhibits that you have included in
text. These are Exhibits 4, 3. |I'mgoing to briefly
hol d each of those exhibits up on screen and then ask
you a few questions about them collectively.

Okay. So this is marked Exhibit 4, CBD
Exhibit 4, G| Ejected to the Surface by Venting CQ2.
Here is Exhibit 5, Selected Events at a Distance from
| dentifiable Point Source Injection Well Sites. It's
a table. Exhibit 6, Hall Plot Figure fromOGChio
Departnent of Natural Resources, Redbird No. 4.

Exhi bit 7, Anmbient Noise Tonography | nmage of the
Hel i um Gas Resource in Northeast M nnesota. And
finally, Exhibit 8, Watherford International Slimnine
Acoustic | magi ng Log.

Do these exhibits all relate to your
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testi nony and your suggested anendnents to the
proposed rul e?

(CBD Exhibit 4 through CBD Exhibit 8

were marked for identification.)

DR. HELM CLARK: They do.

MR. PAVLIK: And do you have
pr of essi onal knowl edge as to the subject matter of
each exhibit?

DR. HELM CLARK: Yes.

MR. PAVLIK: Were these exhibits chosen
by you to illustrate the points that you make in your
testinony?

DR. HELM CLARK: They were.

MR. PAVLIK: And are these exhibits
true and accurate copies of the underlying nmaterials
to the best of your know edge?

DR. HELM CLARK: Yes.

MR. PAVLI K: Madam Hearing O ficer, |
nove to enter Exhibits 1 through 8, CBD Exhibits 1
t hr ough 8.

THE HEARI NG EXAM NER: "1l pause for a
nmonent in the event there are objections from ot her
parties. Exhibits 1 through 8 are adm tted.

(CBC Exhibits 1 through 8 were received

I nto evidence.)
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MR. PAVLIK: Thank you.

And do you have the denonstrative
Power Point, Dr. HelmdC ark-Cl ark, for sunmmary of your
direct testinony today?

DR. HELM CLARK: Yes.

MR. PAVLIK: |I'mgoing to share ny
screen once nore. Let's continue with the summary of
your direct testinony. |Is this the PowerPoint that
you created to summari ze your testinony?

DR. HELM CLARK: Yes, it is.

MR. PAVLIK: Ckay. Geat. So we wll
begin. We'IIl go through this. [|I'mhappy to nove
t hrough the slides to progress the slides for you.
And we'll need to keep this to one hour. Start the
slideshow. Let's use this -- okay. To begin, can you
pl ease briefly explain what your testinony is based
upon and your approach to researching it?

DR. HELM CLARK: All right. M
testinmony is built on three legs. The first is ny
personal experience working in geoscience overall.
And | need to insert here that that -- that as well as
working in the oil patch, | have significant CERCLA
and RCRA experi ence.

|'ve been the field manager for a

Superfund site. | have been OSHA HAZWOPER certified
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for over 40 years. | was one of the first people in

the United States to get the certification. And ny --

my regul atory conpliance and -- and environnent al
experience is -- is as significant as ny oil patch
significant and -- ny oil patch experience. And | do
draw in sonme of this into that experience. It did

informa |l ot of my commentary.

The -- the second leg is ny experience
in permt review. |'ve been through many permts now,
and |'ve fornmed sone definite opinions about the
permt process, the regulations, and what | think
should be in permts as opposed to what |I'm seeing in
permts that | review

And the last is basically peer review

gquality research, which is to say when | -- when
have questions or when | feel that | have a |ack of ny
own know edge, | definitely go out, and |I research

deeply to answer the questions that | have and which
feel other people have.

My research approach basically was --
was | -- | was using two different points of view the
first of which is, as a permt reviewer, what woul d,
you know, what do | like to see in permts? Wat do |
think are mssing in permts? And -- and | used that

knowl edge in my commentary.
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And the second is, | kept asking
nyself, and -- and you have to ask this question, do
t hese regul ations actually protect what they should be
protecting, which is to say underground sources of
drinking water and the communities that are going to
be near these Class VI projects. And that health and
saf ety of those communities has definitely been in the

forefront of my mnd. Next slide.

You're going to see -- you're going to
see -- yeah. You're going to see three of these
slides. These -- these -- they're -- they're -- | --
| have | -- have three broad categories in ny

presentation, the first of which is | make two
procedure -- recommendations for two procedura
changes.

The second of which is that in this
denonstration, | discussed seven additions to the
proposed rule. And the last sectionis | -- |
recommend or | highlight four changes | recommend to
t he proposed rul e.

The first part is just two procedural
changes. And these are an executive summary -- to
I ncl ude an executive sunmary in the permt application
t hat di scusses how the nodeling is done. And |

recommend that you change how -- or -- or you nmake an
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addition to how you do your review of wells wthin an
AOR and around sensitive areas |ike schools and
residential units. Next slide, please.

The executive summary in AOR nodel i ng,
and this is -- this cones straight out of review ng
permts. And every permt |'ve seen, regardless if
it's Class | or Class Il or Class VI, what you get,
what happens is that the -- the fol ks who are
conpiling these permts, especially with the -- with
the Class VI, there's -- there's a -- there's a table,
and | forget which -- which one of the 14 different
EPA gui dance docunents this is in.

But there's a table that everybody
uses, and they just go through the table and click off
the things that the EPA wants in those permts. O in
the case of Louisiana or other states that have cut
and pasted the federal regulations as the basis for
their regul ations, they have, you know, it -- it -- an
equi val ent. Everybody is using the sane table of
things that the EPA wants to put into the permt, and
they all followit.

What -- what this -- so you end up
getting -- you end up getting a docunent that's got
all of the pieces that are required in a permt, but

we end up usually with a narrative that is
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di sorgani zed and hard to follow. And the place where
it's really hard to followis trying to get fromthe
first data collection to what goes into that nodel.

Now, the nodels are always bl ack boxes.
And as a reviewer, what I'mlooking at is | want to
determ ne whether or not the data and -- and the
i nformation they've collected is adequate to actually
do the job inside of the nodel.

Therefore, what | want, you know, and
what |I'mlooking for is I'mtesting whether or not
this nodel is garbage in, garbage out. Because in
general, these software packages are very robust.
They' re based on physics. They're very well witten.
The big comerci al packages do great | obs.

So what you're -- what you're | ooking
at as a permt reviewer is you're |looking at the
soundness of the data going into that nodel and
whet her or not they collected the right data in the
right way and they're using it correctly.

This is what's m ssing from pernit
applications, is a road map fromthe first data
collection point to what's com ng out of the AOR
nodel .

Now, there is in the AOR, corrective

AOR and corrective action guidance docunent, there's a

Page 814

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo 0o b~ wWw N -

N N D N NN P P P P P P PP R
o A W N P O © 00 N OO O M W N P+ O

table. I1t's Table 2-1. It actually lists what I'm
tal king about here. And if | were -- if | had this
requi renment that |'m suggesting, if | were witing a
permt, what | would do is |I'd go straight to that
table, and 1'd use it as the basis for providing a
qui ck sunmary of what the data is, howit's getting
used, and how it reflects to the nodel.

And -- and it'd be sinple. It'd take
probably, if | were doing this nyself, and | had al
of the data at ny fingertips, | would say no nore than
two days to make a conprehensive table and in a couple
of paragraphs to say, here's the road map. This is
how we did it. So that -- that overview |l ook is
what's m ssing.

WIIl permts die and the world end if
this is not in permt? O course not. W're already

evaluating permts without this information. But what

It would do is it would save many, many hours of -- of
people who will have to read these permts in trying
to figure out how the permttee went from-- from

point Ato point B. That's what's m ssing. That's
what |'mrequesting. Next slide, please.

Two-stage well investigation. Wat's
happeni ng ri ght now when | -- when -- in -- in permt

reviews is that a | ot of folks, they just pull up
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the -- well, | should say the worst of the permt
applications, they -- they pull up the state's oil and
gas and water well databases, and they make a |i st.
And then they submt that. And then they're done.
That's the worst of them

The best of them go out. They knock on
doors. They talk to old -- they talk to drilling
conpanies. They talk to regulators. They talk to
towns. They knock on door -- they talk to | andowners.
And the best permt that -- that | think I have
reviewed, after they did all of that ground search
to -- to find potentially undocunented wells in their
AOR, they flew an aeromagnetic survey. And they
didn't do it just on top of the AOR

They actually flew in several -- they
actually -- they actually -- | think they had a
five-mle radius. This is a very, very inpressive
survey. And -- and -- I'll -- I'll say that, you
know, they -- |'m saying they went above and beyond.
The reason they went above and beyond in this case is
that they're proposing to put in four -- four
injection wells. So they just did all of their big
geophysi cs at once.

But they went -- they -- they did the

extra step. They flew the aeromagnetic survey | ooking
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for wells. Now, what |'m suggesting is a two-stage

I nvestigation. And if you think about it, this is
just common sense, but it also reflects what the EPA
I's already doing in CERCLA and RCRA i nvestigations.

And the -- the two-stage, you know,
docunment ati on and then physical on-the-ground, if
necessary, geophysical investigation. This -- this
t wo- step process has becone so standard that it's now
an ASTM st andar d.

So it's a common engi neering practice.
Peopl e are doing this. The reason |'mrecomending it
Is that it works very well. And in one instance, |
can think of one instance in Chio, and | nentioned
this incidence. It's the -- the Redbird No. 4
i njection well happeni ng.

If -- if the, you know, if Redbird 4
hadn't been -- had been a Class VI project, and they
were follow ng a two-stage investigation, as |'m
recommendi ng here, they woul d' ve gone out. They

woul d' ve knocked on doors and interviewed, you know,

| andowners in the vicinity of -- of where -- where the
project was -- was recomended because this woul d' ve
been, | believe, within the AOR or just outside of it.
The -- the -- within a year of
I njections starting, an abandoned well, which was --
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whi ch was now underwat er because they filled in a
reservoir and covered over this well. They woul d've

i nterviewed the | andowner of the -- the | andowner that
formerly owned that property because it was stil
adjacent to the state park that now includes it.

And they woul d've -- they woul d've
heard that their grandfather had brought in drillers
and drilled a whole bunch of oil wells on their famly
farm And they were never docunented. And then they
wer e abandoned, and they were never plugged.

And this unplugged, abandoned,
undocunented well began discharging injectate into a
tributary to Lake Veto, which is a |lake and a state
park in Chio. |If they had done a two-stage
i nvestigation, |like nmy recommendati on, chances are
t hey woul d' ve known about these wells and woul d have
known to be | ooking for themand to correct themprior
to the injection project, if this had been a Cl ass VI
proj ect.

This is why | recommend two-stage --

t wo- stage i nvestigations. They're an industry
standard, and they were. Next -- next slide.

MR. PAVLIK: And just a quick tine
rem nder. | just wanted to give you a heads-up that

you have roughly 45 mnutes left.
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DR. HELM CLARK: Thank you. M
hi ghlights -- ny -- ny -- these are -- these are
things that I am recomendi ng you add to the rule.
lt's -- I'm-- I"m-- 1| -- 1| believe |I have nore than
seven, but for the sake of remedy, we're best dealing

wth seven. Next sl i de.

In reviewing permts, |'ve noticed that
In the renedial action -- in the renedial action
response plans for Class VI, when | -- when | | ook at

this section in permts, everybody is putting in a
nice little list. And the lists vary. They have | --
| know |'ve seen one that had 12 itens.

" mrecomending a m ni mum of five
items for this. Wat the EPA wants is actually three
items. We'll visit that in a second. But the reason
" masking for this is because everybody's al ready
doing it. This -- this tells me that the EPA is
| ooking for this information. |If -- if a detailed
list isn't in that remedial response plan, they're
going to be sending out a request for nore
I nfor mati on.

The permtting's got to, you know,
spend an extra nonth or two nonths to -- to cough it
back up to the EPA, which, of course, creates another

delay. So in ny mnd, this is saying the EPA is
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| ooking at this information. |It's in every permt
that |'ve been | ooking at. Therefore, if the EPA is
requiring -- requiring, it's a requirenent. If it's a
requirenment, it should be in the rule.

Therefore, |I'm suggesting it needs to
be in the rule. Everybody's already doing it. |

woul d expect that New Mexico would be requiring this

also. Wiy did | want a specific list? Well, | went
through. | identified everything that everybody is
including within the lists that comment, and | | ooked

at what the EPA is asking for. Let's go to the next
slide.
This is what the EPA wants. This is

this is quote. They're |ooking for significant

changes in site -- site operations, changes in the
nonitoring results, or anything else that -- that
m ght, you know, be sufficient to trigger an -- a

reeval uati on of the AOR.

Two seconds. | need to get ny -- ny
brain retooled here. The -- | -- | -- ny -- ny list
of five things, | -- | broke -- | -- | broke one thing
out. | -- I mude it into two. And | added a -- a

fifth item which is -- where | put in a |line about
seismc activity, which is to say, if you' ve got

enough seismc activity of a sufficient nmagnitude, you
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shoul d stop and -- and reeval uate your AOR real quick
because you coul d have changed the conditions.

That is nmy only difference above and
beyond this quick |ist that EPA provides what they're
| ooking for. And so | -- |'ve gone -- |'ve expanded
fromthis sinple three to a sinple five. It's
certainly not as long as sone of the lists that |'ve
seen in permts.

Now, if we're tal king about AOR
reeval uati on, AOR reeval uation has already -- has
al ready, you know, Class VI is very young relatively
In the U C Prograns. W have basically ten years
experience, and that's not a | ot because there just
haven't been a lot of permtted wells yet. And there
have been a | ot of stunbling, you know, a |ot of
little stunbles in the first couple of years, as we
all know.

We have already hit our first, that |
know of, AOR reeval uati on that happened in 2020 at
Archer Daniels Mdland at the Decatur CO2
Sequestration Project. They're -- they -- they had
anonmal ous pressure readings in one of their nonitoring
wells that was significantly deviated from what they
wer e expecting, that they triggered the reeval uation

of the AOR
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That reevaluation of the AOR was kind
of startled because it showed that the pressure front
was growi ng much | arger and nuch faster than the nodel
predicted. And they had to -- they had to revise
their AOR because of this. And they did so.

Just to tell you how nuch that nodel

was -- was off base, the pressure front that they --
that -- that they -- when they recal culated the
pressure front, they -- they determ ned that that --

it was 160 percent l|larger than predicted for the tine
that -- that they made the neasurenent. That's
actually quite a significant difference in the nodel.
So next slide.

This is the one where | thoroughly

expect to be explored in -- in cross-examn nation.
|'"ve examned it -- 1've -- |'ve suggested an
additional 10-mle radius characterization zone. In

| ooking at permts and in | ooking what's happened

with -- with injection wells and U C in general, there

is a class of accident that is not being addressed.
Now, when we started -- when we started

Class VI, the EPA decided that the primary risk of

Class VI wells was -- was nostly to sources of

drinking water. As we have gai ned nore experience

wth injection wells, this actually turns out not to
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be the case.
We have nore things to worry about than

just drinking water. We have, of course, induced

seismcity. And we have the -- the danger of surface
release. And you're going to -- I -- 1| know-- | -- |
know that there's been a lot of commentary in -- in
the rebuttal docunents that -- that the -- the

focus -- the focus of the regul ations should be

towards drinking water. That's our core, you know,
that's the core objective.

That -- that -- | -- 1 wll -- 1 --1
have reasons to disagree with this. And they are --
they are both reasons that are based in the rule and
reasons that are based in commopn sense. |If you're not
protecting communities, we've got a problem

The class of accidents that | see is --
that's not addressed by a sinple AOR determ nation, is
we are propagating injectate fluids and -- and
associated formation fluids along transm ssive faults,
| ar ge di stances out of AORs to where they're doing
damage m | es away from AORs.

This has -- this has been --
everyone -- everyone knows that this is happening with
i nduced seismcity. This is also happening with

fluids being injected to the surface. The pathway is
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transm ssive faults many mles out of a AOR  And then
that transm ssive fault, either it induces seismcity
or it finds an abandoned or -- or a poorly plugged
well, and -- and it sends injectate to the surface.

And if it's sending injectate to the
surface, it -- onits way, it's passing certainly
USDWs. It's also passing |layers that could be
producing oil and gas |layers. And we have seen
accidents like this. Well, we've seen themin Chio
copiously. We've also seen themin the Perm an Basin.
Now, and -- and we see themnot only in the United
States. W see themall over the world. Could you
pl ease give ne the next slide?

This is one of my exhibits. This is a
table that | threw together. It is not -- it's not a
conprehensive table. | -- 1 -- but it -- it is a
denonstrative of what |I'mtal king about. This is a
list of events that have happened m | es outside of any
AORs.

Now, of course, in the case of
I nternational projects, they're not doing AORs. But
the point is -- is that, third colum in, how far
t hese incidences occurred. And you'll note that in
the table, the furthest is 20 mles. Most of themare

under ten.
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If you -- if -- if you -- if you take

the nean, the -- the nean, and -- and I will not argue
and | will not state that this is a representative
table of all incidences because that would take a | ot
nore time than -- than, you know, that -- that's a

research project for a graduate student.
The -- but -- but if you | ook at ny
tabl e real quick, and you take an average, it's 8

mles. Wiy did | choose -- why did | choose 10 m | es?

Well, there's, first off, sinply it -- it's an eyeball
nunber . It's half the distance of the farthest
events.

And | thought to nyself, you know, if
we were |l ooking for faults within a -- a 20-nmle
radius, that's ridiculous. Nobody's going to do it.
It'd be prohibitively expensive.

| thought, what's a reasonabl e

di stance? The half would be -- half would be
reasonable. You could -- you could probably run
seismc or -- or buy seismc data that cover nobst of

the area you're | ooking at.

What you're | ooking for is you're
trying to identify these unmapped, unknown,
undocunmented faults that seemto be at fault for these

I nci dences, coupled with, you know, well fields where
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you' ve got inproperly plugged wells or abandoned wells
or whatever. You know, it's -- it's a two-part
problem Transm ssive faults to wells.

My approach to ny -- | asked nyself
seriously, how do we stop this? How do we stop this?
We | ook for those. We look for the faults. W try to
identify these things and -- and avoid those sites
where we find these undocunented faults.

You can't | ook just up. You've got to
| ook down. You've got to have a confining |ayer
underneath your injection |ayer because, especially if
the induced seismcity, it's going down. And very
often it's finding faults in the crystalline basenent.

So that's ny -- that's -- that's the --
just recap to facts, that's ny thoughts. W have this
class of accidents that we see happeni ng now that the
EPA was not aware of back in the 2005, when they
started putting these regul ations together, that this
was going to turn into a major problem

But now we know that it's a problem
It's faults to wells. M 10-mle approach is to
basically, you know, we're | ooking for two things
here. We're looking for the wells that -- that can
provi de pat hways to USDW on the surface. And we're

| ooking for the faults that can feed those wells. And
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we want to shut that down.

And that's why | suggested that we have
an additional characterization zone where we
specifically are trying to identify these transm ssive
faults that are responsible for the incidences that --
like the ones | put in my table. Next slide.

This is the other half of that, where
| ' ve suggested -- where we -- we nake a zone where we
specifically go fault hunting. The second part of
this is that we want to make -- we want to ensure that
our public facilities are protected fromthis class of
accidents that we now know tend to do damage in U C
progr ans.

And | sinmply have -- and -- and when |
asked myself, you know, we can't -- we can't -- trying

to go out and find every single well that's in a

10-mle radius would be ridiculous. | have personally
gone and found every single well, say, within a 2-mle
radius of -- of a permt well, and it took me four
weeks. It -- it just -- it's a huge anount of worKk.
It's cost prohibitive. It would be terrible. You

can't do it.
Peopl e would voluntarily not do carbon
sequestration if this was a requirenent. So what's a

reasonabl e requirenent? You want to arnor school s,
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hospitals, fire halls, city halls, and -- and
densely -- and dense residential neighborhoods from
Class VI activities.

So what | didis that | went to the
Emer gency Response Cui debook, which is the standard
reference docunent for responding to hazardous
materials, accidents in the United States, Mexico, and
Canada.

And | | ooked up what the evacuation and
| sol ati on zone would be for a catastrophic CO2
rel ease. And the answer is a half mle, or 800
nmeters. They -- they define it both ways because this
I's an international docunment. The -- so | made that
my buffer zone because that is, in the event of an
acci dent, what the authorities are going to do.

They're going to create a half-nile
I sol ation or evacuation zone around a | arge rel ease.
So that becane ny protection zone around hospital,
school , other public buildings, and densely -- densely
popul at ed nei ghbor hoods. And why, you know, and --
and would this work? Well, let's go to the next
slide.

This is the -- this is the M dwest
Wom ng Public School. It's K through 12. And what

you see in the foreground is an abandoned oil well.
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That is quite literally in the backyard playground of
the elenmentary school portion of the school.

This well was determned in 2016 to
have -- to be responsible for the flooding of this
school with -- with IDLH, that's imedi ately dangerous
to life and health, quantities of CO2 and benzene.

This is a | eaki ng underground wel | .

The -- the -- this -- this well was drilled in the
1930s. | believe it was plugged in the 1950s. Yes,
It was a plugged well. The school was -- the -- the
school was closed in May, | believe, of 2016. It did
not reopen until the -- the 2018-19 school year.

They had to bus the kids in M dwest
Wom ng to a school in Casper, 40 mles away. They
had to evacuate the nei ghborhood next door to the
school. This is -- this is the poster child for how
bad things can go wong with CO2.

Wiy woul d | say CO2? Because this area
was one of -- this area was a CO2 EOR i njection site.
They were injecting into the Salt Creek Reservoir CQO2.
Anadarko started the project, | believe, in around
2010. They sold it to a conpany naned Fl eur-de-Lis,
who was the operator at the tinme of this accident.

This is what -- this is -- this -- this

acci dent was what was in the forefront of ny m nd when
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addressing -- when -- when comng up with this -- with
this fault characterization plus half-mle well
exam nati on around public buildings speed. Next
slide.

MR. PAVLIK: Just a quick tinme update.
About 30 mnutes left.

DR. HELM CLARK: Got it. Keep going.
That's -- you need to go back one. This is sinple.
|'ve recommended a five-day ranp up, a m ninmum

five-day ranmp up period at the initiation of punping.

The reason |'m-- the reason | suggest this is that
l'"mseeing it in all the -- I"'mseeing it in the
permts that |'mrevi ew ng.

If I"mseeing it in every permt, it
means the EPA is expecting themto see it. That makes
it, in nmy mnd, sonething the EPA is requiring or
expecting to see. If -- if it's in there all of the
time, it ought to be a requirenent. Mandated. Put it
in. That's ny suggestion. Next slide.

| suggested -- |'ve suggested
addi tional well logs. Wen you go to -- hold on. |
need to | ook at nmy other conputer screen. Well, not
| ook at nmy other conmputer screen. W go to -- in the
proposed rule, go to 19.15.43.9.H | amreferring to

t hat because just to give you the nunber if you want
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to go and look at it. It is the well | ogging
requi rements.

Those wel |l | ogging requirenents
stipulate one set of |ogs before you set the surface

casi ng and anot her set of |ogs before you set the

internediate -- the -- the internediate or |ong
casi ngs.

To that list, | have suggested several
other logs. | have discussed the technical details of
these in the testinony, in ny witten testinony. |'m

not going to go through all of these, but 1"mgoing to
qui ckly outline why I'mthinking this.

| want sonic for the entire borehole
because it -- it provides you with -- with excellent
data that you need for building an AOR nodel, which is
to say the geonechani cal properties. And you al ways
need to have at | east one decent sonic |og so you can
do your -- your time-to-distance correlations with

your seism c sections.

| consider neutron porosity a -- a
gross oversight at -- at the top of a well, along with
resistivity because if you're -- if we're really

concerned about identifying all of these USDWs, you
need those logs in order to definitively identify

aqui fers.
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And by not running both near the
surface, which is where nost of our aquifers are going
to be located, you're depriving yourself of this
information. What |'mseeing in permts is that very
often you don't have the -- or they have not bothered
to run these | ogs because they're not required.

And then the permttees have to go
di gging through the -- the -- usually the USGS
literature on where the aquifers are to identify -- to
-- toidentify through a literature search,
essentially, where their USDW are. This is silly
when you can do it definitively wth geophysics, which
shoul d be.

Let us nove on to anbient noise
t onogr aphy, which is the next slide. | am

recommendi ng that you add anbi ent noi se tonography

as -- as a primary nethod for -- for investigating the
subsurface because it -- it essentially -- you can do
everything -- | don't say you can do everything you

can do with traditional seismc with anmbient noise
t onogr aphy, but you can do al nost everything.

There -- there are sone frequency
things that you can't do, but that's getting way too
technical. The -- the reason that | prefer it over

seismc, which |'"'mgoing to have to say you're going
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to have to do on every single project because you just
don't have any other good way to find faults.

Now, the problemwth -- the problem
W th running seismc is that, at least in ny mnd,
when | was thinking about New Mexico, is that New
Mexi co has significant -- significant basalt
stratigraphy out there.

And when you're | ooking at -- when
you're |l ooking at -- basalts, which are the majority
of the basalts that you've got in New Mexico, you've
got rocks that are extrenely resistant to giving you
good seism c response.

I n general, especially if you've got --
i f you' ve got layers of basalt flows, what happens is
t hat when you set off your, you know, your vibroseis
truck, it sends its signal down, and it hits that
basalt layer, and it hits a stack of basalt |ayers,
and then it gets channeled, and it waits.

And what happens is that your seismc
section gets flooded with overtones and noise. And it
makes getting any sort of data out of a traditional
seismc extrenely difficult.

You don't have that problemwth
anbi ent noi se tonography seism c sections. They are

able to image basalts, which is -- which gives it a
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|l eg up. You know, it -- it elimnates the problem
with doing seismc in basalt. You can do seismc in
basalt if you' re using anmbient noise tonography, which
Is why | recommend it.

Why do | say you're always going to be
at least trying to do seism c? Because, you know,
we're saying we're looking for -- for all of this
stuff in the substance, you know, the structure, the
stratigraphy, the faults, the whol e package.

There are only -- there are only a

coupl e of ways we can get this information, through --

t hrough a surface -- through a surface survey, |ike
seismc, through drilling holes and collecting core,
or drilling -- drilling holes and collecting wireline
l ogs. This is -- or -- or the equivalent.

This is -- this is all we have to

I nvestigate the subsurface. And everything else is,
you know, solving the mat hematical puzzle, what things
are. But if you're not running seismc, what are you
doing to find the faults? You' ve got to -- sinply,
you' ve got to be running sonething to find those
faul ts.

Seismc is the obvious answer. You
can't run seismc in basalt-rich areas. So what can

you do? Well, the answer is anbient noi se tonography.
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It is now a mature technology. And as we go to the
next slide, it has got the capability of seeing very

fine detail with gas resources.

|"ve taken this from-- fromthe
literature from Pulsar Helium | -- |'ve been on the
Pul sar Helium site several tinmes and -- and have been
all over their drilling operation. This is -- they
own their own passive anbient -- they've built
their -- their own anbient noise tonography network

for analyzing the heliumresource here in M nnesot a.

It's a fabul ous technol ogy. And you
can see the detail is -- is wonderful. It is very
sensitive to changes of gas that makes this an
excel l ent nmethod worth tracking -- next slide, please.

|'ve recommended that -- that
specifically in terns of emergency response, that the
permttees are -- are providing informati on on
training to -- to the -- to the local first responders
who woul d have to respond to a CO2 acci dent.

And that also for a | ot of these snuall
rural -- especially these small rural fire departnents
that don't have a lot of npbney -- that -- that for
ones that don't have sufficient equipnment to respond
to a CO2 accident, that -- that they provided or

hel ped provide that equi pnent because SCBA units are
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rat her expensive.

And those are the sum you know, | ust
the sumresponse. It's -- there has been --

No, let's keep going. We'IIl get that
in -- next one. | have four -- four suggested changes
to the rule, the first of which is, |I believe that --
t hat noi se |ogs should be a mandatory | og for doing
t he nechanical integrity testing. And I'm-- |I'm
justifying this basically on solely experience.

VWhat's this sole experience? The sole
experience is Archer Daniels Mdland. As we all know,
Archer Daniels Mdland had both of their nmonitoring
wells fail. And what identified the failure? Wat
nailed the failure? The snoking gun was noi se | 0ogs.

They had all of this -- they had all of
this nmonitoring technology with soil gas. You know,
they're nonitoring pressure. They're nonitoring, you
know, they're doing their groundwater sanpling.
They' ve got their pressure gauges. By the way, their
pressure gauges fail ed.

They have all kinds of nonitoring
techni ques. Miltiple, you know, nultiple paths to --
to test integrity and -- and for |eaks. And what
nailed it? Qut of all of these methods, give us the

noi se log. Noise |ogs work. Mandate it.
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Soil gas nonitoring. As you -- as
you've probably read in ny testinony, | amnot a fan
of the -- the -- making soil gas nonitoring mandatory
because | feel that there are instances where soil gas
nonitoring is not at all appropriate in -- for certain
sites.

For exanple, if you are thinking of, as
| mentioned in ny testinony, converting a depleted oil
and gas field into a carbon sequestration site, this
I s happening right nowwth TerraVault in California.
And the -- it's -- it's a field that's been in
production for 110 years and is now depl eted, which
Is -- and -- and -- that -- that often you don't run
into conpletely depleted fields, but they -- they
considered this field outside Taft, California totally
dead.

And then TerraVault is -- is turning it
Into a sequestration site. There's so nuch net hane
and so nmuch other gas in the ground that
di stinguishing a CO2 signal froma potentially | eaking
CO2 sequestration at a reservoir 4,000 feet down and
di stinguishing that fromall the other masses that
have perneated through the stratigraphic columm over a
century of oil and gas operation is, frankly, probably

| npossi bl e.
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In -- in this case, you know, you can
find a site where it's just not valid. There are
ot her sites where the ground respires. You know, the
-- the ground breathes, believe it or not. And if
you' ve got relatively, you know, unconsoli dated or
very perneable strata on top, that strata wl|l
br eat he.

You actually see this in Idaho. And
there are water wells in Idaho. W can track
barometric pressure changes because the ground is
respiring that much. So you get places where your CQO2
flux may actually be nuch, nmuch greater than any CO2
t hat m ght be | eaking up.

Now, these problens are known. There's
been a great deal of research done at Rangely and at
Rocky Mountain Arsenal using -- |ooking at CO2,
| ooki ng at net hane, | ooking at isotopes that we build
gas isotopes, trying to figure out what's the best way
to possibly nmonitoring | eaking CO2.

There's al so been a | ot of research,
and | depended on a lot on this com ng out of Gulf
Coast Carbon Center, which is -- which is part of the
Texas Bureau of Econom ¢ Geol ogy, which is also at the
Uni versity of Texas at Austin.

They've -- they've done a great deal of
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research on soil gas. And their determ nations --
these are not mne, these are their determ nations --
is that just going solely for CO2 flux is -- is not
going to be adequate. And -- and the reason for this
I s because ground respires in places.

And there are places, like, say, if
you're trying to convert a depleted oil gas field to
sequestration site, where the -- where the -- the gas
conposition already in the soil is going to swanp any
signal you see from any | eaks.

And the solution to this is -- and --
and it seens clear looking at the -- the peer-reviewed
literature in soil gas -- to use tracer isotopes, to
use carbon isotopes that -- that you can -- you can --
that you can use carbon isotopes that are -- you can
get the isotope signature of your -- your carbon
screen so you can test for that signature comng up if
It's |eaking.

You can al so use nobl e gas isotopes.

These are inert noble gases that are -- that are
present in reservoirs and will carry with | eaking
injectate, if it is |leaking, these -- these have --

t hese have deep earth and mantle signatures. They are
very different fromthe isotopic signatures you see in

t he at nospheric surface.
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So you can say, ah, | ook, we've got

nobl e gas isotopes that have a deep, you know, a -- a
deep source signature, that that's -- that's a good
signal that says, oh, yes, maybe -- maybe we are

seeing a |l eak here in our soil gas.
That is why | am recomendi ng that --

that you don't go with straight CO2 flux, which the

folks at the University of Texas have -- have, at
| east to ny satisfaction, shown is not -- is not a
good path to go forward in the switch over to -- if

you're going to nandate soil gas, mandate sonething
that actually works, which is actually using isotopic
signatures, which in the peer-reviewed literature has
been shown to worKk.

Next one, Hall plot. |[|I'ma huge fan of
Hal | pots because Hall plots work. And |'m suggesting

that you add this into the reporting requirenents.

Adding it is -- if you look at this froma cost-
benefit analysis, | don't think if you -- if you had a
spreadsheet set up or if -- if you already had or --

or if you're using one of the big, you know,
reservoir -- reservoir nodeling software packages to
bui l d your AOR, |ike Schlunmberger's ECLI PSE or

CMG s [sic] GEMreservoir software nodel, they

already -- they already have Hall plot nodules built
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in this software.

You just take the data, plug it in, get
your Hall plot. Now, why do | |ike Hall plots?
Because you are already requiring your permttee to
collect the pressure and the flow information in real
time. And what a Hall plot does is that it takes this
information, it runs it -- it runs it through a -- it
runs it through an interval and then plots -- plots,
you know, tine versus cunul ative injectate on a
sinple, sinple graph.

And when everything works, that line is
straight. And when things break, for exanple, when --
when your injectate is escaping your reservoir within
a deviation in the slope of that line. And also --
and then the Hall plots also can show you ot her
failure conditions very quickly.

For exanple, if -- if you're -- if
you're plugging up your porosity, say you're injecting
your CO2, and -- and you start growi ng a whol e bunch
of mnerals in the vicinity, you know, this could
happen. It's -- it's not likely to happen, but it
m ght. You could -- you could react that CO2 with
sonething in the formation, create mnerals, grow
those mnerals in place, reduce your porosity,

I ncrease your pressure, and -- and screw up your AOR
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nodel and -- and your injection zone, your real
I njection zone underground. You can see that in a
Hall pot. It would deviate the other |ine.

So why am | suggesting Hall plots?
Because you're already collecting the data. They're

quick to do. They're cheap. They're easy. You know,

if -- if 1 -- if I had -- if | were a permttee, and |
was doing nmy reporting requirenents, |'d probably
spend a day or two to set up the software or a -- a

spreadsheet to create the plot.
And then | just submt it every nonth

or every quarter or every half quarter, whatever the

reporting requirenent is in -- in -- like you're
suggesting in New Mexico. | can't renmenber if -- if
at this point -- |I've |looked at too nany state's

regulations, and I'mgetting to the point in ny life
where | can't keep them straight in ny head.

But it's quick, dirty, cheap, no tine.

And -- and if -- if you're -- if you're doing this
very often, if -- if -- you can potentially spot a
probl em before other nonitoring nmethods -- nethods

find it. Then let's go to the next slide, please.
VWhat we have on top, this is a Hall
pl ot of the Redbird No. 4 well, which is -- which is

a-- adCass Il well that egregiously leaked. This is
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the -- the well that inplicated -- when | nentioned

earlier, the abandoned well that -- that discharged
injectate to a tributary to -- to a public reservoir,
the -- the abandoned well that -- that ejected the --
ejected to the public reservoir, thisis -- this is

t hat acci dent.

And | -- | do want to spend just a
m nute | ooking at this graph. The top graph is the
Hall plot. And you can see the dotted |ines are the
straight lines that -- that would have -- that woul d
have i ndicated normal injection wthout | eaks.

But if you look at this, there are four
pl aces where -- where the well -- the -- the sl ope of

the line is deviated to the right, which in Hall plots

i ndicates that injectate is -- is escaping from
your -- your reservoir.
And these four tinmes, | don't know how

well you can see it on your display, but there are
four places on the bottom graph, which is the -- the
pressure records that are -- that are circled on -- if
you |l ook at the red dots, you'll see sections and dots
that are circled and highlighted in yellow.

Those four tinmes correspond to the four
circles on the Hall plot above. And they correlate to

where -- to where injectate was -- was known to have
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escaped the injection interval as shown on the Hall
pl ot .

Now, if we go back to the nmaxi mum
pressure, if maxi num pressure, you know, the -- the
pressure record plot on the bottom for Redbird No. 4,
i f we | ooked at the maxi mum al |l owed pressure, the 90
percent -- the 90 percent of the fractured gradi ent
pressure was 840 PSI.

If you look at the -- the injection
pressure graph on the right, where those -- those four
yellow circle places, are places where they were
running right at 90 degrees or exceeded it -- or
exceeded it by just a bit.

They never got to 100 percent, |
believe, in this well, but they were running at 90
percent and exceeded that 90 percent on four
occasions. And those four occasions are well -- are
where the -- are where they actually | eaked the
I njectate out of the formation.

The consequences of | eaking that
I njecting were not only the surface discharge at the
abandoned well into tributary to Lake Veto, but it's
al so been indicated the infiltration of 28 producing
gas wells. And those gas wells were producing froma

| ayer higher than the injection layer. The injection
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| ayer | eaked big time. In -- in Ohio, we're no |onger
allowed to inject into that formati on because of this
acci dent .

And this is why | |ike Hall plots.

If -- if this had been a Class VI project required to
provide a Hall plot every nonth, every quarter, or
every six nonths, soneone woul d' ve picked this up and
said, ah, you've got deviations on your Hall plot.
Why aren't you investigating why you, you know, data
that indicates that you're | eaking out of your

i njection well?

You know, this is -- this is -- that's
an accident. And it was caught on the Hall plot.
Unfortunately, in this accident, they did the Hall
pl ot after the accident happened, which is kind of
| i ke slamming the barn door after the horses have
escaped the barn.

Injectivity testing. Next slide. 1've
recommended changes to the wording "injectivity
testing." | -- 1 -- as -- as | saidinny -- in ny
testinmony, | found the way that the regul ation was
witten, if you just read the rule, and you don't need
the guidance, it's utterly confusing. | -- |
recommended that the | anguage be cl eared up.

| also recommended that -- that a
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certain type of injectivity test called an
interference test not be allowed. And I'mbasing this
on what happened at Archer Daniels M dl and.

And the thought that if you do an
injectivity -- what happens with an injectivity test
is you drill a well and you drill another well, they
have to be cl ose enough that you could conceivably
communi cate between the two wells if you're injecting
or -- or pulling out the sane | ayer.

And what you do in an interference
test, you put one well, the instrunment to instrunent
It, and then you start injecting in the other well.
And you neasure what's happened in the first well to
get a better idea of the hydraulic conductivity and
ot her geonechani cal properties that exist in between
the two wells.

And -- and it's a great test. It gives
you -- it can give you really great information. And
It gives you information that's actually, you know,
along the line instead of a point source, which is the
ki nd of information, pressure information we usually
get when you're doing a single-valve injectivity test.

It's a great test. But the problem
with it is that you're puncturing the confining, you

know, you're puncturing the confining zone and going
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into an injection zone in an AOR -- kind of test. In

my mnd, the fewer perforations you put into that

i njection zone, the -- the fewer, the better.
You don't want to -- you don't want to
be drilling a well close enough to your injection well

to do an injectivity test because then you've created
anot her place that you could possibly | eak.

Well, you know, you're going to say,
okay, we build nmodern wells with nodern well
construction, nodern materials, and they're not going
to | eak, and they shouldn't leak. Well, that's not
what happened at ADM

Both of the nonitoring well -- but
the -- not the injection wells, the nonitoring
wells -- both the nmonitoring wells at Archer Dani el

M dl and' s | eaked. The cause of the |eak, corrosion.
How was that |eak -- those | eaks found? They were

found with noise | ogs.

Qur extra perforations into the -- into
the injection zone, i.e. these two nonitoring wells,
they both leak. It -- it -- even when you're doing

everything right, you're doing state-of-the-art

construction as far as you know, and -- and you're
trying, you know, you can still get those wells
| eaki ng.
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So my mnd is, based on what's happened
at ADM and -- and the revised permt, the revised
permt for ADM after they fixed the two wells and
resuned operation, basically said, okay, we're going
to -- what they did is they pulled those nonitoring
wells out of the injection |ayer, and they plugged.

Those nmonitoring wells no | onger go --
which | believe they only have one nonitoring well

left. That is not a well that's actually collecting

any fluid. It's not a -- it's not a -- it doesn't
have perforations. It's -- it's basically
I nstrumented with geophysical instrunents. It has no

nore open perforations to the injection |ayer.
It's still a perforation, you know,
t hrough confining zone into the injection. But
there's -- there's no way that -- that fluids
hopefully can break in and get in to a higher |evel.
That is why | have an objection to
injectivity tests, to interference tests. All other
i njection tests, you know, if you | ook at the
| anguage, this is one place where the | anguage, where
the federal regulation |anguage is kind of sloppy.
The -- the -- if -- if you look at it,
if you look at how the statute is witten for

mechanical -- for the -- for the testing -- and
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actually I"'mgoing to ook at the -- or maybe |' m not.
The statute actually reads, and this is -- this is
19.15.43.9. H item nunber 6, "Upon conpletion of prior
to operation, the owner or operator nust conduct the
following tests to verify hydrogeol ogic
characteristics in the injection zone, a pressure
fall-off test, and a punp test, or injectivity tests."
Now, the pair of a pressure fall-off
test and a punp test, that's -- that's pretty --
it's -- it's -- the first tinme | ever read this, | --
| was really scratching ny head because -- because
pressure fall-off tests and punp tests are usually

done on fuels and not gases.

If -- if you' re doing gases, usually
with -- with gas well testing, you' re doing different
types of injectivity tests, like step tests or dril

stemtests or nultiple step tests or interference
tests, which | don't think are appropriate here.

And if you think about it, a pressure
fall-out test is an injectivity test, is an
Injectivity test by definition. So in ny mnd, if --
if | had nmy druthers, | would rewite this statute --
or, I"'msorry, | would rewite this regulation and
just say injectivity tests sufficient to determ ne the

-- the hydrogeol ogic properties that are required for

Page 849

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo 0o b~ wWw N -

N N D N NN P P P P P P PP R
o A W N P O © 00 N OO O M W N P+ O

buil ding the AOR nodel, and | would leave it at that.

THE HEARI NG EXAM NER: Dr. Helm C ark,
woul d you pl ease wrap up your testinony?

DR. HELM CLARK: | am just about done
because this is the last slide. And | think at this
point, I amgoing to conclude. Those are ny two
procedural changes, seven -- seven recommended
additions and four changes to the rule. And | am
going to conclude with that.

THE HEARI NG EXAM NER:  All right.
Thank you very nuch, Doctor

And, M. Pavlik, let's take a 15-m nute
break, conme back at 10:40, and we'll begin the
guesti oni ng.

(OFf the record.)

THE HEARI NG EXAM NER:  Thank you,
Sheila. Let's cone back fromthe break, please.
Let's see. | don't see M. Pavlik. Can you pin
M. Pavlik?

MR. PAVLIK: | think I'm here online.
Can you hear nme?

THE HEARI NG EXAM NER: Yeah. | can
hear you. | just -- we had been able to see you
earlier, so let's see if we can do that. There you

are. Al right. Geat. Thank you, M. Pavlik. Go
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ahead.

MR. PAVLIK: Thank you, Madam Heari ng
Exam ner.

BY MR, PAVLI K:

MR. PAVLIK: Ckay, Dr. HelmClark. As
we go, we'll just go through sonme of the rebutta
testinony that you've reviewed just to respond to a
few of those things. G ve you an opportunity to share
your thoughts on it. | would Iike to begin with your
suggested 10-m | e characterization radius and the
hal f-mle corrective action suggestions within a half
mle of certain structures.

THE HEARI NG EXAM NER: M. Pavlik, |I'm
sorry to interrupt. W're getting sonme serious
i nterfering noise.

Sheila, do we know where that's com ng
fronf?

THE CLERK: | don't see any other
m crophones turned on -- | can't tell what's going on.

THE HEARI NG EXAM NER: Surely the rest
of you can hear that.

MR. PAVLI K: Dr. HelmClark, is there

anything -- is there -- it sounds |like there m ght be

a noi se agai nst the m crophone. |s there anything on

your end that m ght be making a, | don't know, |ike an
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i nterference, alnost like a -- not a vacuum but sone
sort of a rubbing maybe? Okay. |s that better?

THE HEARI NG EXAM NER: Yes, that's
better. Thank you so nuch.

DR. HELM CLARK: Onh, okay. That's very
odd. No, | had a prop underneath the -- the keyboard.
| took the prop off.

THE HEARI NG EXAM NER: Thank you.

MR. PAVLIK: That solved it.

THE HEARI NG EXAM NER: Ckay. Go ahead.
BY MR. PAVLI K:

MR. PAVLIK: Okay. So turning to the
10-m |l e characterization radius, in M. Eales'
rebuttal testinony on page 4, he's noted that this
10-m |l e additional characterization radius that
i ncl udes additional well identification within a half
mle of sone of these structures that you've noted,
school s, hospitals, residential areas, is not
necessary because well identification already -- and
corrective action already nmust occur within the area
of review. What is your response to that?

DR. HELM CLARK: Well, he's correct in
sayi ng, yes, you've got to -- you've got to go and do
your well hunt, you know, within your AOR  And -- and

his point is that, you know, outside of the AOR,
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you're not, by -- according to the proposed rule,
required to go beyond that.

My suggestion, you know, my suggestion
does go beyond that. And New Mexico has the option to

be nore restrictive than the federal regulations. So

| have suggested that, you know, within -- within 10
mles of a well, wherever there are public buildings,
densely -- densely popul ated residenti al

nei ghbor hoods, that -- that you put a half-mle buffer

around these areas and | ook for, you know, wells
within that half mle, you know, within that half-mle
buf fer zone and do corrective action on them

Because we know, you know, with this
grow ng dat abase of accidents, that -- that we have an
acci dent pathway of transmi ssive faults to -- to wells
that are creating problens in both induced seismcity
and the, you know, the escape of injecting fluid at
di stance outside of the AOR

So within a reasonabl e distance of a
Class VI project, you want to identify those areas
t hat have public buildings, and you want to protect
them That's ny point. You want to cl ose down that
pat hway.

MR. PAVLIK: Thank you. And are there

I nst ances where your suggested corrective action then
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woul d be occurring outside of the area of review of
the project?

DR. HELM CLARK: Yes. If -- if
you're -- if -- if you're withinny -- if you're

inside ny 10-mle zone, and you've got, say, an

el ementary school, like -- like the Mdwest Wom ng
Public School, you -- you draw a half m e around that
that -- that school, and you search for all of the

well's up around that school, and you take corrective
action on the ones that require it.

You shut down at that pathway from --
fromtransm ssive fault to -- and, you know,

di scharging injectate through -- throughout.

MR. PAVLIK: Thank you.

And, M. Eales -- so noving to the
hal f-m | e setback requirenments, M. Eales refers to
what he calls the primary considerations for the C ass
VI program Nanely, he refers to those as, one, the
I njection zone's suitability for injection; two,
whet her the injection zone will effectively contain
the plume; and, three, endangernent of underground
sources of drinking water.

He suggests that your recommended
set back requirenments don't have anything to do with

t hose core considerations. Do you agree with that?
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DR. HELM CLARK: | disagree with that.
And | -- | disagree with that on -- on two different
points, the first of which is we have this -- we have
this grow ng know edge of this pathway, transm ssive
faults to wells that are creating incidences.

When you -- when you transm ssive a
fault, and -- and that -- and -- and that's injecting
fluid, traveling along that fault and finding a well,
nost of the accidents that -- that we have docunent ed,
we have had injectate discharging to the surface.

But if you're discharging to the
surface, you're passing other |layers that are
endanger ed, including production zones for oil and
gas, if that's relevant, and aquifers. So if
you're -- you're discharging to the surface, you've
al ready potentially endangered nore drinking water
aqui fer.

[t's -- it's -- the pathway doesn't
care. You know, the pathway exists, and it's going to
pass aquifers. So they are endangered fromthis.
That's -- that's the first part of ny answer.

The second part of nmy answer is that |

beli eve the rule, both the rule and the federal

regul ations and the federal -- and -- and even the
state -- are to protect nore than just USDW. And |
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wll refer you nowto -- this is -- | amlooking at --
at OCD Exhibit 3, which is 19.15.43. |'mspecifically
| ooking at 19.15.43.9.G subpart 1, Part A

This reads, "The owner or operator nust
ensure that all Class VI wells are constructed and
conpleted to prevent the novenent of fluids into or
bet ween USDWs or any unaut hori zed zones."

VWhat is the authorized zone? The
aut horized zone is the injection zone in the AOR  No
ot her zone is authorized. Therefore, if you're
di scharging to the surface or if you' ve created a | eak
that's now putting injectate into a producing oil and
gas reservoir, that's an unauthorized rel ease.

That's sitting there in -- in ny m nd,
t hough I"'mnot a lawer, but in ny mnd, any -- any
unaut hori zed zones is everything that's not the
I njection zone. That includes the surface. That
I ncl udes catastrophic CO2 rel eases in the comunities.

That i1includes forcing injectate through
an abandoned well into a producing oil and gas

reservoir |ike we've seen in Ohio. And we' ve

actually -- | believe there's at | east one case in
Perm an Basin. No, | know there are nore cases in
Perm an Basin, but it's -- it doesn't happen very nuch
in Perm an Basin. |It's happened an awful | ot of
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pl aces |like -- |ike Idaho where the -- where they
shoul dn't have been doing this in the first place, to
answer that question.

MR. PAVLIK: Thank you. Thank you.
Can you pl ease el aborate on the connection, if any,
bet ween these considerations that you've just
identified and protection of New Mexican comrunities?

DR. HELM CLARK: Can you repeat the
guestion, please.

MR. PAVLIK: Yeah. Can you el aborate
on the connection, if any, between these
consi derations that you've identified that M. Eales
has referred to in terns of protecting underground
sources of drinking water and then the protection of
New Mexi co communities for surface risks?

DR. HELM CLARK: Actually, I -- 1 think
| just answered that. You know, we've got -- we've
got a set of pathways by which we know we are | eaking
fluids, and -- and, you know, this transm ssive fault
to well field pathway. And if communities are -- if
community facilities and nei ghborhoods are sited
wth -- with, you know, within a half mle of a well,
that m ght possibly leak -- and it doesn't matter if
it's going to a drinking water aquifer or if it's

going to a production zone or if it's discharging to
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the surface, that pathway doesn't change.

The physics of -- of forcing the
i njectate through pressure to -- to | eave the AOR and
travel to where it can be damaged, that -- that's --
it doesn't matter if it's a USDWif it -- it's --it's

al |l unauthorized zone rel eases.
MR. PAVLIK: Thank you. Conti nui ng,
M. Eales, in his rebuttal testinony on page 3, notes
t hat your suggestions concerning the two-stage review
for well identification is not necessary within the
regul atory | anguage because the proposed rules need to
be able to flexibly address tabulation of all wells on
a case-by-case basis. Wat is your reaction to that?
DR. HELM CLARK: Yeah. "' m ki nd of
scratching ny head where he got that. | -- | --

MR. PAVLIK: | guess --
DR. HELM CLARK: It -- it's --
MR. PAVLIK: -- maybe another way to

ask the -- oh, sorry. Go ahead.

DR. HELM CLARK: Yeah. | was going to
say you're -- you're already tabulating all the wells.
What |' m suggesting is an industry standard tool
that's known to work to inprove and streanline that
process and to make it as thorough as possible. |

don't see where -- where it would change on a
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case- by-case basis.

MR. PAVLIK: Okay. Thank you. And
sort of along simlar lines, on 8 seven of her
rebuttal testinony, Ms. Wachtman -- and | apol ogi ze.
| hope | have the pronunciation correct there. But
M's. Wacht man suggests that such a conprehensive wel
t abul ati on may be excessive, but it also may be highly
costly for project devel opers. \What is your response
to that concern?

DR. HELM CLARK: Phase, you know, it --
| -- | basically have -- have suggested that -- that
you mandate using the phase 1, phase 2 process that
t he EPA has been using in CERCLA and RCRA for years.
This is a stream ined, well-known process. And doing
a phase 1 -- doing a phase 1 investigation, which is
basi cally, you know, doing the -- the deep
docunentation, it doesn't take that nuch tine.

You have to put sone boots on the
ground to -- to go out and interviewdrillers and
| andowner s and ot her stakehol ders. But other than
that, it's no different than doing the regul ar
tabulation. [It's just not that nuch nmore work. | --
| don't know how many phase 1 investigations |'ve done
innmy lifetinme. |'ve done a lot. They don't take

t hat | ong.
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MR. PAVLIK: Okay. Thank you. Okay.
Dr. Khani ani has noted on page 4 of his rebuttal
testinmony that maintaining a 10 percent safety margin
regarding the 90 percent fracture pressure for
I njection is commonly accepted in engi neering
practice. What is your reaction to that?

DR. HELM CLARK: Well, you m ght say

that it's -- it's common practice and it's witten
into the federal regulations for -- for all of U C
That makes it -- that makes it a standard for U C It

doesn't nmake it, in ny mnd, a generally accepted
engi neering practice.

If -- if -- you were going to suggest a
factor of safety of -- of essentially -- | guess it
woul d be 11 percent if we put it into safety factor
cal cul ations -- you wouldn't be able to do that in
civil engineering, mning engineering, aeronautic
engi neering, nechanical engineering. 1In the
traditional engineering fields, that's not acceptable
engi neeri ng practi ce.

It mght be a standard practice for
UC but it's not standard engi neering practice.
Let's -- let's keep our disciplines safely divided.

MR. PAVLIK: And would you -- do you

think -- well, | guess you've already sunmmari zed this

Page 860

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo 0o b~ wWw N -

N N D N NN P P P P P P PP R
o A W N P O © 00 N OO O M W N P+ O

I n your direct testinony. But briefly, do you think
that even if it is standard in U C, would you believe
that it's protective enough in the Class VI context?

DR. HELM CLARK: No, | do not. And
that's why | suggested 80 percent. In California,
they' re already doing 80 percent. Well, you know,
you're going to say, well, California, they do
everything the nost conservative, you know, of anybody
anyway. But, you know, they've got a point.

And | amgoing to refer you back to
that Hall plot that we just |ooked at from Redbird No.
4in --1in Ohio, which was Class Il well. And they
were -- they were running at -- at their 90 percent.
And you can see fromtheir operating practice fromthe
graph that I showed you, there were tinmes where they
exceeded that 90 percent.

So even if you're running at 90 percent
and trying to keep it, you know, keep it bel ow your 90
percent limt, a -- a -- an irresponsi ble operator, as
we have already seen, has already violated that and
got in the way with it and created an acci dent.

So no, | don't think 90 percent is
adequat e because it's not going to protect you from
the irresponsi ble operators. And we al ready have an

exanple of this happening. |'msure if | | ook around,
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| could find a few nore.

The -- that's why | suggest 80 percent.
And -- and for -- and because of accidents |ike this,
this is why California has gone down the 80 percent
road. | just think it's prudent. W've -- we've
al ready had one injectate accident because we were
runni ng at 90 percent.

You know, the -- the whole | dea of
safety factors is to have a safety factor. And if
your safety factor of 90 percent is allowng for an
accident, it's not safer.

MR. PAVLIK: Okay. Thank you. Moving
on to sone of the additional |ogging, sanpling, and
testing that you' ve suggested, on page 4 of his
rebuttal testinony, M. Eales notes that your
recommendati on to add sonic and porosity measurenment
before installation of the surface casing is
"acceptable froma technical perspective" but that he
has concerns about the phrase "best avail able
technol ogy” in the context of fracture finder |ogs,
noting that that could lead to potential specul ative
technol ogy. What was your intention when using the
phrase "best avail abl e technol ogy"?

DR. HELM CLARK: Well, first of all,

best avail able technology is a termof art. And it
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basically just says you're -- you're going to use the
best avail able state-of-the-art stuff you can -- you

have at the tinme. That -- that's just sinply what it
means.

Wth -- with respect to fracture | og
| ogs, if you read -- well, when | read originally and
still read the -- the rule as witten, both federal
and New Mexico's, because they're very parallel in
this respect, the -- the fracture finder |ogs
technically, if you want -- if you want to go by
strict definitions, a dipneter log is a fracture
finder | og.

And you can find fracture -- fracture
| ogs with a dipnmeter log. | would never run one and
use it for finding fractures in any kind of well.
It's -- it's nore than a half a century old as a
met hod, and it doesn't really do a great job in
characterizing your fractures.

You shoul d be using one of the nodern
fracture nmethods, which is to say, you know, your
acoustic or your resistivity method -- nethods of
creating a fracture inmage of the borehole. And |
provi ded an exanple of what these | ogs | ook I|iKke.
spent a couple of years doing fracture analysis wth

t hese kinds of log. They're what you want to use.
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My intent was to prevent the use of old
| oggi ng technol ogy, which by ny strict reading of the
rule would be permtted. It -- but -- but you
shoul dn't ever be using it. So | wanted to cut off
t hose old nethods that are graphical only, that don't
gi ve you a good image, and -- and force people to
usi ng the nodern i nmagi ng nethods that give you these
beautiful records like | showed in ny exhibits.

MR. PAVLIK: Thank you. Just the | ast
area I'd like to touch on is the enmergency and
remedi al response, sonme of that rebuttal. So you have
recommended a suite of anmendnents to strengthen the
proposed rul es, energency response provisions.

M. Eales has noted on page 6 of his
rebuttal testinony that your suggestions are too
prescriptive. What is your reaction to this
st at ement ?

DR. HELM CLARK: Well, when | was
| ooki ng at the energency response, | was asking
nysel f, what would | be, you know, what woul d happen
I f you indeed had a catastrophic CO2 rel ease? What
happens is that at the beginning of the accident,
sonmeone's going to mke a 9-1-1 call. They're going
to dispatch a fire engine and a police car.

Those guys are going to cone up.
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They're going to see people on the ground. They're
going to see, you know, people flailing and having the
-- the asphyxiation synptons of -- of, you know, CO2
poi soning. | shouldn't say poisoning because it's --
but anyway.

The -- and -- and they're going to
stop. And they're going to ask, you know, what sort
of accident is that? And -- and every single
firefighter or policeman has had essentially the --

t he equi val ent of OSHA HAZWOPER training, which is
defined in 29 C.F.R 1910.120. They've either had
the -- the whol e 40-hour or the 24-hour certification.

And you have to renew these every
single year with an eight-hour refresher every single
year. And what happens with this training is --
and -- and | -- |'ve suffered through nore than 20,
you know, nore than 40 years of this training. So
| -- I think I have a little bit of basis upon which
to state ny opinion.

The -- what happens is the -- the OSHA
has -- OSHA has a -- a list of things that they want
you to -- to address in your annual training. And --
and one of themis they recommend that you have
nodul es that run you through, you know, at |east on

paper, the scenarios of accidents that may be typical
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of your area.

And this is -- this is what | envision.
You know, if -- if you're putting in a -- a Class VI
project, your -- your Class VI project manager goes

off and then talks to the |ocal police and the | ocal
fire departnment and say: "We're putting in a CO2
project. Allow us to provide you a | esson plan for
your annual, you know, your annual HAZWOPER trai ni ng
that -- that describes CO2 accidents because we're
buil ding a CO2 project, and you m ght have to respond
to this."

It -- it probably would happen anyway,
but | would like to see it actually in the statute.
And | found a place when you -- when you | ook at --
when you | ook at -- I'mlooking at here on ny conputer
screen, which is why I'm | ooking off to the -- to the
|l eft -- the OCD Exhibit 3, that's -- that's
19.15.43.9.0, there's -- there's a place where you
could just sinply insert the words -- here it is.

"The Emergency Renedi al Response Pl an
must descri be how the owner or operator will provide
training for | ocal energency responders.” And right
there in that sentence, "energency responders --
training for -- provide training for | ocal energency

responders to respond to a CO2 rel ease accident."
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Put those words right in there, and --
and that would make nme a happy canper because then you
are obliging themto contact those first responders
and say, "Hey, what can we do to make your training,
you know, include a CO2 accident?" Then you |leave it
up to the first responders on how they're going to
i ncorporate that into their training.

It -- it depends on the state. You
know, it -- sonme -- sone firefighters have fornal
academ es. Sonme do it through the through the
HAZWOPER process. There's an equival ent EPA process
defined in 40 CF. R, | believe, 311, that covers
vol unteer firenmen because the -- the OSHA standard
action doesn't cover volunteer first responders.

But anyway, yes. It -- just insert
that there, and |'d be a happy canper. And al so
you' ve got, you know, New Mexico is a place with a | ot
of small rural communities. They may not have the
resources to -- to keep up on having enough SCBAs to
respond to an accident. The permttee should be
hel ping them out with that cause. That's all.

MR. PAVLIK: Ckay. Thank you. I'm
going to just very briefly share ny screen to just get
confirmati on on what you just noted. Okay. So here |

have pulled up your direct testinony. And am
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under standi ng correctly that the |anguage you j ust
menti oned adding here into O this is -- these are the
specific mninmunms that you suggest adding. That

| anguage that you just noted could be added to O m ght
be an alternative way to handle the situation --

DR. HELM CLARK: Yeah. It could be.

| -- I forgot that | put in this -- this detailed
list, O

MR. PAVLIK: No, that's okay. | just
wanted to confirm | think -- no -- like that's --

and as we heard yesterday, there are some concerns
about being prescriptive and whether |[ocal comunities
may al ready be doing things and have needs.

So in your opinion, mybe one way to
handl e the | ocal needs in the local comunities may be
to insert the |anguage you just nentioned that would
then allow themto have that agency over sone of this
training; is that right?

DR. HELM CLARK: Yes.

MR. PAVLIK: Ckay.

DR. HELM CLARK: | just, you know, |
wanted -- | wanted specific nmention that the training
woul d be for a CO2 rel ease acci dent because there's
absolutely no nention in the statute right now that

they're going to train for -- for the accident.
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MR. PAVLIK: Thank you. Appreciate it.
And then lastly, |last question is, in addition to
training, you recommend that the project proponent
provi des certain technical equipnent, such as
sel f-contai ned breat hing apparatuses, to |ocal first
responders in order to respond to CO2 energenci es.

Can you pl ease el aborate on why that m ght be
necessary?

DR. HELM CLARK: Well, in the event of
a large, you know, a large catastrophic CO2 rel ease,
the primary hazard is asphyxiation. You need
sel f-contai ned breat hing apparatus that --
sel f-contai ned breat hi ng apparatuses, or SCBAs is what
they call them They're the SCUBA tanks that you see
all the firefighters wearing. And they provide oxygen
i n at nospheres where oxygen is |lacking or where there
are toxic concentrations of other constituents that
woul d - -

MR. PAVLIK: Ckay. Great. Thank you.
| think those are all of the questions | have. |Is
there anything that you want to add in terns of any of
the rebuttal testinony that you' ve reviewed? No need.
But, you know, this would be your opportunity before
we turn to cross-exam nation.

DR. HELM CLARK: You know, |'m sure
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"1l think of sonething ten mnutes into |unch, but
off the top of ny head, | think.

MR. PAVLIK: Ckay. Sounds good. Thank
you so nmuch, Dr. Hel mC ark.

No further questions fromnme, Madam
Hearing Officer. And I turn the w tness over for
Cross-exam nati on.

THE HEARI NG EXAM NER: Thank you, M.
Pavli k.

M. Tucker, do you have questions of
Dr. Hel mClark on behalf of Oxy?

MR. TUCKER: Good norning. | do.

THE HEARI NG EXAM NER:  All right.

CROSS EXAM NATI ON

BY MR TUCKER:

MR. TUCKER: H, Dr. HelmClark. Aaron
Tucker on behalf of Oxy. How are you?

DR. HELM CLARK: Not too bad.

MR. TUCKER: Good. Dr. Helm Clark, you
currently work as a consulting geol ogi st and
geophysi ci st based in M nnesota; correct?

DR. HELM CLARK: That is correct.

MR. TUCKER: Are you licensed as a
pr of essi onal geol ogist in M nnesota?

DR. HELM CLARK: No, | am not.
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MR. TUCKER: Do you hold any
professional |icenses?

DR. HELM CLARK: O her than ny HAZWOPER
certification? No.

MR. TUCKER: AlIl right. Thank you.
|"d like to turn to your resune. Sorry. |'mgetting
alittle bit of feedback here. 1'd like to turn to
your resune in Exhibit 2. It's Bates 0028. Can you
pl ease identify which of the listed consulting
projects involved work in New Mexico?

DR. HELM CLARK: | had no consulting
j obs in New Mexi co.

MR. TUCKER: Okay. Sticking with your
resume, can you please identify which of the
publications cited in your resune related to the
geol ogy in New Mexico?

DR. HELM CLARK: | have no publications
related to geology in New Mexico, | do not believe.

MR. TUCKER: Aside fromthis
rul e-making matter, what is your professional work
experience in New Mexico?

DR. HELM CLARK: | have no professional
wor k experience in New Mexico.

MR. TUCKER: Ckay. 1'd like to turnto

site characterizati on. Dr. Helmdark, in your

Page 871

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo 0o b~ wWw N -

N N D N NN P P P P P P PP R
o A W N P O © 00 N OO O M W N P+ O

surrebuttal, you testified to your experience and the
ease of conducting a phase 1 site assessnent; correct?

DR. HELM CLARK: That is correct.

MR. TUCKER: |Is a geophysi cal
evaluation for a Class VI well the sane as a phase 1
site assessnent?

DR. HELM CLARK: No, it is not.

MR. TUCKER: The Center for Biol ogical
Diversity is recommendi ng a mandatory site
characterization area extending exactly 10 mles from
every new Class VI well; correct?

DR. HELM CLARK: That is correct.

MR. TUCKER: That 10-mle figure
applies uniformy regardl ess of the site-specific
geol ogy; correct?

DR. HELM CLARK: That is correct.

MR. TUCKER: The federal Class VI rules
and the proposed rules here require site
characteri zati on across the area of review, but they
don't dictate a specific distance; correct?

DR. HELM CLARK: For Class VI, that is
correct.

MR. TUCKER: And that's because the
size of the area of review wi ||l vary depending on the

project and the site-specific geol ogy?
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DR. HELM CLARK: The AOR depends on the
nodel extent of the CO2 plune and the pressure point.

MR. TUCKER: So the size of the area of
review wi Il vary depending on the project?

DR. HELM CLARK: That is correct.

MR. TUCKER: In Exhibit 5 -- this is
Bates 0120 -- you provide a list of wells in support

of CBD's 10-mle site characterization proposal;

correct?
DR. HELM CLARK: Is that the table --
MR. TUCKER: That's the table?
DR. HELM CLARK: Yes. Yes.
MR. TUCKER: Ckay. None of these are
class -- none of the wells listed on this table are

Class VI wells?

DR. HELM CLARK: Of course not, because
we don't have a | ot of experience with Class VI wells.
Class VI wells are new W' ve only been putting Class
VI wells into the ground for ten years. And in over
the -- over the history of Class VI, nost of those
permts have conme up in the last two years. So we
don't have a huge experience.

MR. TUCKER: So the list of wells in
this are all Class Il; is that true?

DR. HELM CLARK: That Iis not correct.
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MR. TUCKER: Can you class -- which of

the wells on the list are not Class 117?

DR. HELM CLARK: | need to -- Fairview,
Okl ahoma, | could not identify if it was Class | or
Class Il. The sanme for Texas. Texas, that actually
may have been class -- the -- the -- everyone that's
actually identified as wastewater, | could not

deternm ne whether or not it was Class | or Class I1.

In Stillwater, Oklahoma, it was Cl ass

1. In Aneth, it was Class Il. In Cogdell, it was
Class Il. In -- in the Gulf of Valencia, Spain, that
was a natural gas storage project. |In Korea, that was
geot hermal injection. In -- in OChio, those were all
Class I1.

Now, you're going to object that --
that these are all Class Il, and we're doing Class VI.
The problemis -- is that we don't -- one, we don't
have a | ot of experience with Class VI. Back in the

1990s and the 2000s, this was recogni zed i medi atel y
by the National Labs and the DOE, which was doing a
| ot of the original research into carbon
sequestrati on.

And their approach was to find
reasonabl e anal ogs since we don't have 50 years of

experience running Class VI. Those anal ogs are
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I njection wells and CO2 projects and gas injection

projects. That covers geothermal. It covers natural
gas storage. It covers -- it covers drilling and
exploring for natural CO2 resources. And it -- and it
covers Class |, and it covers Class I1I.

It actually covers -- they | ooked at

all of the U C because, if you | ook at the physics,
all injection -- I"'mgoing to argue all injection
wells are the sane. You're putting a hole in the
ground, and you're injecting the fluid.

And the things that drive whether or
not you get failures are flow and pressure. And
that -- and -- and that is the sanme, regardl ess of
whet her the fluid is CO2 or brine or wastewater or
nat ural gas.

MR. TUCKER: Ms. Clark, I'"'mgoing to
turn back to the exhibit. So just to repeat, none of
the wells are Class Il wells. Do the Class Il rules
| npose the sanme site characterization requirenents as
the Class VI rules over the area of review?

DR. HELM CLARK: No.

MR. TUCKER: Okay. Do the Class II
rules define the area of review differently than the
Class VI rul es?

DR. HELM CLARK: Ch, very.
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MR. TUCKER: For instance, the Class II
rules allow an area of reviewwith a fixed radi us?

DR. HELM CLARK: That is correct.

MR. TUCKER: All right. Thank you. No
further questions.

THE HEARI NG EXAM NER: Thank you, M.
Tucker.

s there anyone online to ask questions
for NMOGA?

M5. GUTI ERREZ: We are online, and we
have no questions for Dr. Hel mClark. Thank you.

THE HEARI NG EXAM NER: Thank you very
much. Was that Ms. CGutierrez? Ckay.

M5. GUTIERREZ: Yes. |'msorry. For
the record, Ms. Gutierrez on behalf of New Mexico Q|
and Gas Associ ati on.

THE HEARI NG EXAM NER:  Thank you very
much.

Ms. O Grady, do you have questions?

M5. O GRADY: Conservation G oups have
no questions. Thank you so nuch.

THE HEARI NG EXAM NER: Thank you.

Let's see. |Is Ms. Ruscavage-Barz
onl i ne?

MS. RUSCAVAGE- BARZ: Yes, Madam Heari ng
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Oficer. WIdEarth Guardi ans has no questions for
this witness. Thank you.

THE HEARI NG EXAM NER:  All right.
Thank you.

M. Tremaine?

MR. TREMAINE: | do. Thank you.

CROSS EXAM NATI ON

BY MR, TREMAI NE

MR. TREMAI NE: Good nor ni ng,
Dr. HelmdClark. MW nane is Jesse Tremaine. | amthe
| egal director for the New Mexico G| Conservation
Di vision. Thank you for being here. And thank you
for the obvious attention and effort you put into your
presentation and your materials.

| would like to ask you about a couple
specific things in your testinony. |In your direct
testi nony on page 69, starting in line 16, you
reference information that you gathered in personal
communi cati on with an individual named Janmes Kundert
of Atlas Technical; is that correct?

DR. HELM CLARK: That is correct.

MR. TREMAI NE: Okay. Could you pl ease
tell us about when -- I'"'mnot trying to quiz you on
t he exact date, but the rough date and nature of that

communi cati on?
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DR. HELM CLARK: Onh, | don't think I
can tell you an exact date because | talk to Jimevery
ot her week.

MR. TREMAI NE: Okay. Was it recent?
Was it five years ago?

DR. HELM CLARK: Oh, it's maybe within
the | ast year.

MR. TREMAI NE: Okay. \What --

DR. HELM CLARK: And -- and we were
tal king specifically about the utility of soil gas at
TerraVaul t.

MR. TREMAI NE: Thank you. What is
M. Kundert's educational and professional background?

DR. HELM CLARK: Janes Kundert has --
James Kundert has worked in -- |1 -- | don't know if
he's worked for Atlas all with his life. He's
certainly worked for Atlas for over 20 years. Atlas
Is one of the -- one of the larger environnental
engi neering firms that practices in California.

He has a degree in geol ogy from San
Jose State University. And he's been doing -- he's
been working for environnmental engineering firnms for
all of his career. He specializes in soil gas. He is
Atlas's California soil gas go-to guy.

MR. TREMAI NE: And do you know roughly
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when M. Kundert worked for Atlas specifically rel ated
to the Elk Hills CO2 sequestrati on project?

DR. HELM CLARK: |'m not exactly sure
when he was on the site. The project isn't that old,
so it has to have been within the | ast three years.

MR. TREMAINE: COkay. And on that
poi nt, when did CO2 injection begin at Elk HIls?

DR. HELM CLARK: |'m not sure.

MR. TREMAINE: Okay. Do you know what
I nformation, data, or analyses that M. Kundert relied
upon in form ng the opinions that you attributed to
hi n?

DR. HELM CLARK: Well, | actually -- |
haven't seen the data. | know he was -- | -- | --
he -- he spent a couple of weeks out there on the

TerraVault site sanpl e.

MR. TREMAI NE: Okay. Thank you.

DR. HELM CLARK: So -- Atlas is one of
t he subcontractors doing the soil gas, so --

MR. TREMAI NE: Thank you. Are you
aware of whether CO2 soil gas nmonitoring is a
conmponent of EPA-approved nonitoring, reporting, and
verification or MRV plans?

DR. HELM CLARK: It is ny understanding
t hat the EPA does not mandate it. And it is ny
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under standi ng that the proposed New Mexico rul e does
make it nmandatory.

MR. TREMAINE: Okay. So it's your
under standi ng that you're -- that New Mexico is
proposi ng nore stringent requirenment for soil gas
moni tori ng?

DR. HELM CLARK: Yes.

MR. TREMAI NE: Okay. Thank you. [|'d
like to -- are you aware if EPA has, perhaps not
requi red, but has inproved MRV plans, which includes
soil gas nonitoring as a conponent? | can try to
rephrase. | asked --

DR. HELM CLARK: No, no, | -- 1| --
|"'m-- |I'"mgoing through nmy -- |'m going through the
permts, | believe, in ny head, and |I'm going to say
' m not sure.

MR. TREMAI NE: Okay. Thank you. |
want to ask you a few questions about the AOR and the
10-mle. 1'll try not to duplicate M. Tucker's
guestions, but ny understanding of the technical basis
that you've outlined in your direct testinony and
the -- and your responses to M. Tucker are primarily
that this is a concern about the m gration of
i njectate through transm ssive faults; is that

accurate?

Page 880

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com



© 00 N oo 0o b~ wWw N -

N N D N NN P P P P P P PP R
o A W N P O © 00 N OO O M W N P+ O

DR. HELM CLARK: That is accurate.
MR. TREMAINE: Okay. And | believe in
all of the context you were referring, and you went

over this with M. Tucker, again, so we talked

about -- you referenced exanples with Class | wells
and primarily exanples with Class Il wells; is that
correct?

DR. HELM CLARK: That is correct.

MR. TREMAI NE: Okay. What is the
injectate in Class Il wells that you are referring to?

DR. HELM CLARK: Class Il well --
Injectate for Class Il wells can -- can be water, it
can be brine, or it can be CQO2.

MR. TREMAI NE: Thank you.

DR. HELM CLARK: Class Il is kind of
| i ke the catching -- the kitchen sink of the -- of the
U C program-- it's w de open --

MR. TREMAI NE: You reference exanples
related to the Perm an basis in your testinmony. Which
state are the exanples that you referenced | ocated?
Those in New Mexico or Texas?

DR. HELM CLARK: Did you say "Perm an
Basin"? | thought -- | thought you said "basis".

MR. TREMAINE: | probably had that

wrong in nmy notes. Perm an Basin. Thank you.
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DR. HELM CLARK: Mst -- nost of the

wells -- the -- the exanples that | cite in ny
testinmony in the Permian Basin, | believe, are all in
Texas.

MR. TREMAI NE: Okay. And those
exanpl es in Texas, those relate to Class Il wells;
correct?

DR. HELM CLARK: Yes.

MR. TREMAINE: Okay. Are you famliar
with the specific permtting and regul atory
requirenments for Class Il wells in New Mexico versus
Texas?

DR. HELM CLARK: No, | am not.

MR. TREMAINE: Okay. Are you famliar
with -- are you aware that historically the maxi mum
i njection pressure gradient for Class Il wells in
Texas has been 0.5 PSI per foot of depth?

DR. HELM CLARK: No, | was not aware.

MR. TREMAI NE: Okay. Are you aware
that that same maxi numinjection pressure gradient for
Class Il wells in New Mexico has al ways been 0.2 PSI
per foot?

DR. HELM CLARK: No, | was not aware.

MR. TREMAINE: And you referenced

anot her exanple in Chio. In the Chio exanple, were
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those Class Il wells?
DR. HELM CLARK: |"msorry? It's --
MR. TREMAI NE: The Ohio reference in

your testinony, were those wells Class |17?

DR. HELM CLARK: It was class -- it was
a Class Il well.

MR. TREMAINE: Class Il wells. Okay.
And are you aware of the -- that maxinmuminjection
pressure gradient for Class Il wells in Ohio?

DR. HELM CLARK: Yes, | am

MR. TREMAINE: \What is that?

DR. HELM CLARK: |'d have to look it
up.

MR. TREMAINE: Wuld it by any chance
be 0.75 psi per foot of depth?

DR. HELM CLARK: | cannot renmenber off
the top of ny head.

MR. TREMAI NE: Okay.

DR. HELM CLARK: They have it
witten -- they have it witten into their -- into the
Ohi o Adm ni strative Code, so --

MR. TREMAINE: Yes, | believe. Thank
you. |'d like to ask you a question about the seismc
activity. Are you aware that OCD has a seismc

response protocol in place?

Page 883

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo 0o b~ wWw N -

N N D N NN P P P P P P PP R
o A W N P O © 00 N OO O M W N P+ O

DR. HELM CLARK: Yes.

MR. TREMAINE: Okay. And are you aware
that that seism c response protocol as witten is
applicable to all injection wells under OCD authority?

DR. HELM CLARK: | was not aware that
that -- it extended to all of UC wells, but I would
expect it to. | knew it extended to all of the Class
1 wells.

MR. TREMAINE: Okay. Are you aware
t hat, depending on the magni tude and di stance fromthe
well to the epicenter of an observed seism c event,
under that protocol, wells my be required to curtail
or cease injection?

DR. HELM CLARK: Yes.

MR. TREMAI NE: Okay. And bear with ne
based on your |ast answer. |If you assune that that
going forward applies to Class VI wells, would you
agree that a seism c response protocol would actually
be a very fast or immedi ate response to a seismc
event ?

DR. HELM CLARK: Yes, it would be an
| medi at e response.

MR. TREMAINE: Okay. And is that
conplimentary or nore stringent than relying only upon

an area of review reconsideration?

Page 884

Veritext Lega Solutions

Caendar-nm@veritext.com 505-243-5691 WWWw.veritext.com




© 00 N oo 0o b~ wWw N -

N N D N NN P P P P P P PP R
o A W N P O © 00 N OO O M W N P+ O

DR. HELM CLARK: | would say that it's
conplinmentary.

MR. TREMAI NE: Thank you. | want to
ask you a coupl e questions about the proposal to
reduce the maxi num operating pressure for Class Vi
wells from 90 percent to 80 percent fracture pressure.
You reference in your testinony, California. To your
knowl edge, does California have EPA Class VI prinmacy?
Or does EPA --

DR. HELM CLARK: Not yet.

MR. TREMAI NE: Not yet? Okay. So EPA
regulates Class VI wells in California currently?

DR. HELM CLARK: That is correct. Yes,
that is correct.

MR. TREMAINE: Okay. So the 80 percent
standard or maxi mum operating pressure that you
referenced in California, would you agree that that is
froma separate regul atory structure?

DR. HELM CLARK: Yes, it is. It is not
part of the Class VI structure.

MR. TREMAINE: Am | correct in
understanding that that is related to the | ow carbon
fuel standard?

DR. HELM CLARK: Yes, it is.

MR. TREMAINE: Are you aware that the
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programwi thin the California Air Resources Board has
approved exceptions to 90 percent maxi num operating
pressure?

DR. HELM CLARK: Yes, | am awar e.

MR. TREMAI NE: Okay. Are you aware of
any other jurisdiction which limts injection wells,
specifically Class VI wells, to 80 percent of fracture
pressure?

DR. HELM CLARK: No.

MR. TREMAI NE: Thank you. On page 10
of your direct testinony, you cite the Paradox Basin
In Uah as an exanple of CO2 | eakage affecting
groundwater. Do you recall what |I'"'mreferring to?

DR. HELM CLARK: Yes.

MR. TREMAINE: In that exanple, were
t he groundwat er zones used as drinking water sources
or otherw se neet the definition of a USDW were --
sorry. Let nme repeat or restate. Were any
groundwat er zones that are used as drinking water
sources or otherwi se neeting the definition of a USDW
I npacted in that instance?

DR. HELM CLARK: | do not know if they
were formerly classified as USDWs.

MR. TREMAI NE: Okay. You also

referenced on page 14 of your testinony, Satartia,
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M ssissippi CO2 release. Dr. Helm Clark, what was the
source of the release CO2 in that incident?

DR. HELM CLARK: That was a pipeline
| eak.

MR. TREMAINE: And do you have -- it is
your understanding that Class VI regul ati ons have
regul atory authority over CO2 pipelines?

DR. HELM CLARK: Repeat the questi on,
pl ease.

MR. TREMAINE: Are you aware of whether
or not the Class VI regulations apply to CO2
pi pel i nes?

DR. HELM CLARK: Pipeline regulations
are not Class VI.

MR. TREMAI NE: Thank you. You also
referenced on page 16 of your testinony CO2 | eakage at
the Salt Creek oil field in Womng. In what year did
t hat event occur?

DR. HELM CLARK: 2016.

MR. TREMAINE: And can you descri be
what actions the Wom ng regul ators took in response
to that event?

DR. HELM CLARK: Initially, it wasn't

Wonm ng regulators. It was the county health
departnment. And the -- and the county health
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departnment, | believe, ended up being the -- agency.

event, di

Cl ass VI

programrequire a default 10-m |l e characterization

radi us?

you now about the Lake Nyos event related to page 17
of your testinony. You discussed that event, but you
al so acknow edged that it is not anal ogous to an

engi neered CO2 storage; is that fair characterization?

char acteri zati on.

guestion,

19867

happened

rest at ed

Federal Class VI regul ations promnul gated before or

after the Lake Nyos event?

MR. TREMAI NE: Okay. Follow ng that
d Wom ng subsequently apply for and obtain
pri macy?

DR. HELM CLARK: Yes.

MR. TREMAI NE: Does Woning' s Class VI

DR. HELM CLARK: It does not.
MR. TREMAINE: Okay. 1'd |like to ask

DR. HELM CLARK: That is a fair

MR. TREMAINE: And in the prem se of ny

woul d you agree that that event occurred in

DR. HELM CLARK: Yes. | believe it
in 1986.
MR. TREMAI NE: Okay. Sorry. Just

-- | stated in ny question, but were the
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DR. HELM CLARK: Onh, after.

MR. TREMAINE: After. And as we
di scussed, the federal Class VI regulations attached
do not require a default 10-mle site
characterization; correct?

DR. HELM CLARK: That is correct.

MR. TREMAI NE: Okay. When you talk
about the kind of setbacks question, you generally
speak about | eakage that can occur outside an area of
review, but | don't see specific citations to
i ncidents or -- let nme rephrase.

When you're tal ki ng about your
experi ence of | eakage that can occur outside an area
of review, specifically which UC well classes are you
referring to?

DR. HELM CLARK: Repeat the questi on,
pl ease.

MR. TREMAINE: On page 22 of your
testi nony, you state that operational experience
denonstrates that | eakage can occur outside an area of
review. When you state that, which U C well classes

are you referring to?

DR. HELM CLARK: In this respect, | was
referring to -- well, the Salt Creek incident, which
was Class I1.
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MR. TREMAINE: Okay. And | think you
al ready answered this. Area of reviews are determ ned
for Class Il well classes. So I'll nove on. On page
29 of your testinony, you refer to the Southeastern
Ohi o Plum Run exanples. Are you able to articulate or
conpare the conpl eteness and historical coverage of
Ohi o and New Mexico wel |l databases?

DR. HELM CLARK: You want ne to conpare
the -- the databases?

MR. TREMAINE: Well, are you famliar
with the well databases for OChio and New Mexi co?

DR. HELM CLARK: Yes. |I'mfamliar
wi t h bot h.

MR. TREMAINE: Okay. And are you able
to are you able to characterize the relative
conpl et eness and historical coverage for those two
dat abases?

DR. HELM CLARK: For Ohio, | would say
that it is lacking. Fr New Mexico, | do not have
enough experience in New Mexico to nake -- to -- to
have fornmed an opi nion.

MR. TREMAI NE: Okay. Doctor, you
referred to the -- well, you propose a setback, a
hal f-nm | e setback, fromspecific structures. And you

al so indicated that you are not an attorney. So |
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want to ask you if any witness that you are aware of

with CBD will be able to present testinony describing
the authority for OCD to inpose setbacks for surface

structures?

MR. PAVLIK: Objection. That's --
calls -- that's outside of the purview of her
testimony. And she wouldn't be aware of other
W t nesses in any case.

THE HEARI NG EXAM NER: M. Ternmai ne?

MR. TREMAINE: | just asked if she was
aware. | think it's a sinple yes or no question. And
| can nove on.

THE HEARI NG EXAM NER: Pl ease.

BY MR, TREMAI NE:

MR. TREMAINE: Dr. HelmCl ark, so do |
understand your testinony to be then that the setback
Is a good idea froma technical perspective?

DR. HELM CLARK: |'d say it's a good
i dea froma safety perspective.

MR. TREMAINE: Fair. Thank you. Were
you aware of the fact that New Mexico actually
sponsored a proposed bill to consider providing the
OCD authority to inpose setbacks fromcertain surface
structures in a prior legislative session?

DR. HELM CLARK: | was not aware.
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MR. TREMAINE: And were you aware that
the | egislature declined to take up or pass --

MR. PAVLIK: Objection.

MR. TREMAINE: -- proposal?

MR. PAVLIK: I'msorry. Howis this
related to the current Class VI rul e-maki ng? And |
believe this also calls for |egal testinony, which
we've just heard that Dr. Helm Clark can't provide.

MR. TREMAINE: It doesn't call for
| egal testinony. It asks for awareness, and |I'm
sinply laying a foundation, which we all know both of
us are going to address in closing.

THE HEARI NG EXAM NER:  All right.
Woul d you just rephrase the question?

MR. TREMAI NE: Thank you.

BY MR, TREMAI NE:

MR. TREMAINE: Dr. HelmClark, | think
you just stated that you were not aware of the
| egi sl ative proposal to provide setback authority for
OCD. So ny next question is, are you simlarly
unaware that the legislature declined to authorize
that authority?

DR. HELM CLARK: | am-- | amalso
unawar e of that.

MR. TREMAI NE: Okay. Thank you.
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One nonent, Madam Hearing O ficer. |
think 1" m done.

Actually, | believe |I have one
nore -- a couple questions, Dr. HelmCl ark. You
proposed additional |logs in your direct testinony.
|"'mreferring generally to pages 93 through 108. But
t hose include additional sonic density, porosity,
fracture | ogs, noise logs, et cetera.

Whul d you agree that each of those
technologies, if all of themwere required, my be
redundant or technically infeasible?

DR. HELM CLARK: No, | don't agree wth
t hat .

MR. TREMAI NE: Okay. Wbuld you agree
t hat new technol ogi es that conme out after the
i nposition or the promulgation of this rule, if that
so happens, may outperformthe listed tools that
you' ve nenti oned?

DR. HELM CLARK: Yes.

MR. TREMAI NE: Would you agree that
under the current regulatory structure, the director
woul d have the authority during the permtting section
of a Class VI application, the director has that
authority to select the best site-specific suite of

| oggi ng and neasurenent tool s?
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DR. HELM CLARK: The way the proposed
Is -- the way the proposed rule is currently --
currently witten, that is correct.

MR. TREMAI NE: Okay. Thank you.

Dr. HelmdC ark, at a high level, you are proposing
physi cal inspection for wells within certain areas
within an area of review, correct?

DR. HELM CLARK: What do you nean by
"physical "?

MR. TREMAI NE: Per haps "physical" is
the wong word. You propose additional analysis of
wells within a certain distance of structures or
| ocations; is that correct?

DR. HELM CLARK: Yes.

MR. TREMAINE: Okay. |If | misstated

that, please correct ne. |I'mreading fromny notes
here. |'mnot trying to m sstate your testinony,
SO --

DR. HELM CLARK: Ckay. Yeah. | --

MR. TREMAINE: |I'mtrying to get to the
proposition that you are proposing for certain
specific areas, heightened scrutiny of additiona
wel | s.

DR. HELM CLARK: Ckay.
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MR. TREMAINE: Okay. And then it is
al so your proposal that the Comm ssion should require
3D seismc nmonitoring for the entire area of review,
Is that correct?

DR. HELM CLARK: | didn't specifically
say 3D seismc.

MR. TREMAI NE: Okay. How would you
clarify that? What is -- how would you clarify --

DR. HELM CLARK: | -- | -- ny -- ny
suggestion within the 10 mles is to go hunting for
undocunent ed and unmapped faults.

MR. TREMAI NE: Okay. Thank you for
that clarification. | do not have any further
guesti ons.

THE HEARI NG EXAM NER:  Thank you,

M. Ter mai ne.

M. Pavlik, do you have any redirect?

MR. PAVLIK: Yes. Thank you. Just a
few questi ons here.

REDI RECT EXAM NATI ON
BY MR PAVLI K:

MR. PAVLIK: Thank you, Dr. Hel mCl ark.
In terms of your work experience, you noted that you
don't have any work experience in New Mexico, but is

t he work experience that you noted during your
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presentation, does that -- is that transferable to
projects that would be | ocated in New Mexico?

DR. HELM CLARK: Mbst certainly.

MR. PAVLIK: And do you know roughly
how many or can you generally provide how many Cl ass
VI wells there are permtted currently in the United
St ates?

DR. HELM CLARK: [It's under -- | -- |'m
going to say 26, but please don't quote nme on that.
The real answer is to go to the EPA website and | ook
at the permtting dashboard and count them up.

MR. PAVLIK: Thank you. And have you
undertaken permt reviews of any of those current
Class VI wells in the United States?

DR. HELM CLARK: None of the permts
that | have reviewed are currently injecting.

MR. PAVLIK: But you're famliar wth
the permtting process and you have | ooked into
different aspects of that permtting process within
well's that may not be injecting but are going through
the process in the United States; is that correct?

DR. HELM CLARK: That is -- that is
correct.

MR. PAVLIK: And this being the case,

are the wells that you have cited in your testinony,
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are they reasonable analogs to Class VI wells
concerning issues that cone up in your testinony in
your professional opinion?

DR. HELM CLARK: | believe so. And
this is not just nmy opinion. Looking at anal ogs and
extrapolating themto Class VI has been the strategy
and the tactics of the National Labs in their -- in
their research initiative that started in the 1990s
and foll owed through into the 2000s.

This is how the National Labs tackled
t he problem because we just don't have enough data on
Cl ass VI because we just don't have enough Cl ass Vi
wells to study. So we have to use anal ogs, and
t heref ore we have.

And it's justifiable because, you know,
every injection well is the sane. You drill a hole in
the ground. You're forcing a fluid into a formati on.
The -- the physics that are relevant are pressure and
flow

MR. PAVLIK: Ckay. And just to
clarify, there were sone questions about different
regul atory structures in different jurisdictions, but
your analysis is not based on any of the |egal
el enments of those. You're |ooking specifically at the

techni cal conponents of injection, whether that be
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Class Il or Class VI, in these wells?

DR. HELM CLARK: Yes. | basically was
| ooki ng at the physics and not the | egal aspects.

MR. PAVLIK: And -- okay. Thank you.
And there was a question about Satartia and different
other incidents. D d the Satartia incident involve a
CO2 energency?

DR. HELM CLARK: No, that was a CO2
emer gency.

MR. PAVLIK: And so even though it was
a pipeline, it was still the sane substance that we
woul d expect to be dealing with in the C ass Vi
reginme; is that correct?

DR. HELM CLARK: Yes. And -- and there
have been CO2 bl owout incidences that have been --
t hat have -- that have approached the conditions that
we saw in M ssissippi at Satartia. |'mthinking
specifically at Sheep Mountain in Col orado. That was
a CO2 well blowout, whichis -- is a slightly
different accident, but it's -- it's still a nmmassive
rel ease of CO2 that went on for about a week.

It -- it was ejecting softball-sized
chunks of -- of frozen, you know, basically dry ice
out of the well as it blew out. And there was enough

CO2 that car engines in lowlying areas around the
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bl ow ng-out wel |l stopped running.

So we're | ooking at putting enough CO2
in the lowlying areas around that -- that bl owout
well that -- that would' ve been IDLH  And I'l
reiterate, immedi ately dangerous to |ife and health.

MR. PAVLIK: Thank you. And there was
a question about the New Mexico well database. When
you were preparing your direct testinony, did you
I ncl ude any review of wells that were on the OCD s NM
Wel | dat abase?

DR. HELM CLARK: Yes, | did,
because -- because of the issues of -- of age in terns
of plugging wells, because before 1953, there was no
standard for the proper plugging of the well. |
wanted to see -- | -- | wanted to see in in the
hi storic basins, which is to say the San Juan Basin
and -- and the Perm an Basin, how many wells, you
know, the -- the age of wells, how dense they were,
and what the plugging records | ooked |ike.

Sol -- 1 dida--1 --1 spent a while
diving into New Mexico's well database and reading
wel | records.

MR. PAVLIK: Okay. Thank you. And
t hough you can't speak to the conprehensiveness wit

| arge of that database, did you notice any wells that
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were m ssing plugging informati on or docunents that
you woul d have ot herw se --

DR. HELM CLARK: Oh, because there were
plugging. In -- in general, wells -- wells that
were -- | -- | noted in general, wells drilled before
1970 very often had i nadequate or no pluggi ng records.

MR. PAVLIK: Thank you. And | guess in
your opinion -- actually, | think that's good. That's
all I have. Thank you. Thank you, Dr. HelmdC ark. |
really appreciate your tine.

And Madam Hearing Officer, |'m done
with redirect.

THE HEARI NG EXAM NER:  All right.

Thank you very nuch, M. Pavlik.

Let's conme back after |lunch for
guestioning by the comm ssioners. Let's cone back at
1: 00. Thank you.

(OFf the record.)

THE HEARI NG EXAM NER:  Yes. [It's 1:00.
Let's come back fromlunch break, please. This is
just an announcenent for everyone in the room and on
the platformand if you have not already been notified
via e-mail by Sheila. W will be going through the
guestioning of Dr. HelmdC ark fromnow to 10 m nutes

of 3:00, that's 2:50. And then we're going to break
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for the day and resune at 9 a.m in the norning.
All right. Dr. HelmdC ark, you're

okay? Dr. HelmdC ark, can you hear ne? You can hear

me?

MR. PAVLI Kt Doct or ?

Madam Hearing Officer, it appears that
she cannot hear us. | just confirmed that with her.

So maybe | can give her a quick call and see if we

can --

THE HEARI NG EXAM NER: Thank you,
M. Pavlik.

MR. PAVLIK: She's |ogged off and is
attenpting to rejoin, | believe.

THE HEARI NG EXAM NER: Thank you.

Dr. HelmdC ark, can you hear ne?

DR. HELM CLARK: | can hear you.

THE HEARI NG EXAM NER: Terrific.

DR. HELM CLARK: They said they woul d
make -- conputers would make our |ives easier.

THE HEARI NG EXAM NER: Refl ect on that
for a nonment.

Commi ssi oner Anmponmah, would you like to
begi n the Conm ssion questions?

COW SSI ONER AMPOMAH:  Sure - -
/1
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EXAM NATI ON

BY COWMM SSI ONER AMPOVAH:

COWM SSI ONER AMPOMAH:  Dr. Hel m d ark,
t hanks so nmuch for your testinony and al so supporting
this rule-making, or at least trying to make it rmuch
better. Appreciate your efforts.

So | do have a coupl e of questions.
And we'll also go through the rule, you know, and al so
wal k through sone of the options that you are putting
across. And then also I'll show, you simlar to the
yest erday panel, | do have sone recomrendati ons, and
l'll show that to you to see if you have any
concurrence on that or you have any issues with that.

Now, so in your testinony, at |east
t oday, you tal ked about our state is trying to build a
new i ndustry, that is, the UC Class VI is new. Now,
my question to you is that, is the industry not
al ready here, because we do have at | east one permt
that is going through EPA revi ew?

DR. HELM CLARK: |'m not sure |
understand the gist of your question.

COW SSI ONER AMPOMAH:  So you' re sayi ng
that the state is going to build a new industry;
right? You got that correctly? In your statenent,

when you were presenting, you tal ked about the state
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I's building a new industry.

DR. HELM CLARK: All right. | -- when
| -- when | have said that Class VI wells are
relatively new, and | believe | have said
"relatively," | also stated that, you know, the -- the
rules -- the rules started about ten years ago. So we
have 10 years' worth of experience. However
initially, there weren't very many wells, and there
still aren't a lot of wells, so our experience is
still young.

COWM SSI ONER AMPOMAH:  Yeah. But the
I ndustry is still is already here because whet her New
Mexi co has prinmacy or not, operator can go to EPA and
still get the permssion to bring that industry to New
Mexi co. Wbould you agree with that?

DR. HELM CLARK: Oh, yes. Certainly.

COWM SSI ONER AMPOVAH:  Now, you al so
said that in -- sone of your recomendations, you're
saying that there has to be a summry for especially
the AOR. You're tal king about all the inportant
things that the operators use so it would be quick
review for the Division; is that correct?

DR. HELM CLARK: Well, for anybody
reading the permt.

COW SSI ONER AMPOMAH:  But don't you
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believe that there is a summary requirenent in the
current EPA rules or even the Class VI permts that
you have revi ewed?

DR. HELM CLARK: To ny know edge, there
IS no requirenent to include the summry that | have
suggest ed.

COWM SSI ONER AMPOMAH:  Ckay. But you
al so don't dispute that sunmaries for each of the
grants are a requirenent as part of the permt
application to EPA?

DR. HELM CLARK: | don't know off the
top of my head. 1|'d have to | ook at the gui dance.

COW SSI ONER AMPOMAH: Okay. Then
can tell you that for all the permts that |'ve seen
or reviewed, there is a requirenent. You know, you
have to provide summary for each of the paths or the
attachnments that you submt to EPA

Now, you tal ked about nodels are bl ack
box. You said nodels are always a black box. And
then al so you've reviewed sonme of these applications.
So ny question to you is that, as an expert, are you
not able to distinguish between garbage in and garbage
out type of npdel s?

DR. HELM CLARK: |'m not sure what your

question is getting at.
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COW SSI ONER AMPOMAH: | can repeat it
agai n because |I'm building on sonething.

DR. HELM CLARK: No, no, no. | --
it -- it's -- when you're reviewing -- when you're
reviewmng a Class VI permt, and -- and the AOR i s
based on a nodel, you have to take it on faith that
the nodeling software is doing its job. As a
revi ewer, that |eaves you | ooking at whether or not
the inputs into the nodel are appropriate and
adequat e.

COWM SSI ONER AMPOMAH:  Now, so let ne
ask. So do you have extensive experience in
Loui si ana?

DR. HELM CLARK: | have experience in
Loui si ana. Whether or not it's extensive is an
argument about -- about adverbs.

COW SSI ONER AMPOMAH:  But so you said
you' ve revi ewed sone Class VI applications?

DR. HELM CLARK: Yes. |'ve reviewed
Class VI permits in Louisiana.

COWM SSI ONER AMPOMAH:  And | ' m aski ng

you, do you have extensive know edge about the

geol ogy, let's say, the -- everything about Louisiana?
DR. HELM CLARK:  Well, I -- 1 -- I'm
not God. I"mnot "inimmnent," so | don't know
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everything. But | know a great deal about the -- the
saline -- the saline formations along the Gulf Coast
that they are using to -- that they -- they are
proposing to build Class X wells -- Class VI wells in.
| do have a -- | do have a -- a well-1o0gging anal yst
experience on the Gulf Coast and in Gulf Coast data.

COWM SSI ONER AMPOMAH:  That is very
good extension. So at |east you do know the geol ogy
of Louisiana. So when you are review ng these
permts, that geol ogy al so cones into play. Your
know edge of that geol ogy cones into play as you are
review ng nodels with garbage in and garbage out;
woul d that be correct?

DR. HELM CLARK: Yes.

COWM SSI ONER AMPOMAH:  So then let ne
ask you. So if the conservation groups, they are
saying that, let's say, New Mexico doesn't need to
necessarily, you know, have primacy; right? Don't you
believe that New Mexico having primacy wll give them
even the opportunity to use the |ocal know edge of
their geology to make, in fact, decision to nore or
| ess protect human |ife?

DR. HELM CLARK: ' m not sure what the
guestion is here. Are you asking ne to nake a

deci si on whet her or not the -- the Division has
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adequate technical expertise in New Mexico geology to
eval uate its own progranms? | hope so.

COWM SSI ONER AMPOMAH:  Yeah. But not
necessarily. So, you know, | started building the
prem se of ny question about you have geol ogi cal
experience in Louisiana. So at |east based on that
experience, you should be able to -- | nmean, you are
revi ewm ng applications from Loui si ana.

And your |ocal know edge is hel ping you
to really make determ nati ons whet her the adequately
presenting data represent the geology or not. So I'm
not saying you don't you believe that it is also
appropriate for the authorities that do know t he
geol ogy of New Mexico to oversee the permtting
process for Class VI in New Mexico?

DR. HELM CLARK: Yes.

COWM SSI ONER AMPOMAH:  Now, still on
the review process, so as you go through the review,
goi ng through the review, you spot all these
deficiencies in the permt. Wen you point those
reviews out to -- those deficiencies out to EPA, can
you explain to the Comm ssion the next steps after
your review?

DR. HELM CLARK: Usually when | am

doing a review, | go through, | -- 1 try to find the
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deficiencies in the permt. | wite themup, and I
send them back to ny client, who usually either is
going to send in commentary on a permt during a, you
know, during an acceptable comentary period, or
they're taking ny comments, and they're preparing them
for a -- afiling for a civil suit to potentially stop
a permt.

COWM SSI ONER AMPOVAH: Ch, so you are
not actually review for EPA or let's say the state of
Loui si ana?

DR. HELM CLARK: M reviews have been
for clients who are participating in the public
commentary peri od.

COW SSI ONER AMPOMAH:  Onh, thank you
for the distinction then. | was -- to a rabbit hole
here. Thank you. Then -- let nme ask. So don't you
believe that the current rule that OCD is putting
forward here nore or less cover fluid novement into
unaut hori zed zones? There is a way for OCD to nore or
| ess ensure their conpliance net in instances where
fluid noves fromthe authorized zones to the --to an
unaut hori zed zone?

DR. HELM CLARK: ' m not sure what the
guestion is.

COW SSI ONER AMPOMAH: Okay. So you
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t al ked about the fact that the rule, the Class VI
rule, should not just only be for the USDW but it
should be for others as well. So |I'm asking you, is
an operator not unconpliant if, let's say, their fluid
noves fromthe authorized zone to any unauthorized
zone, and is that not presented independent -- oh, in
t he application before us?

DR. HELM CLARK: | feel like you're
asking two different questions here.

COWM SSI ONER AMPOVAH: Okay. |'m not,
actually. But I'masking, so is it true that your

testinony was that the rule has to go beyond USDW

ri ght?

DR. HELM CLARK: Yes. That is ny
testi nony.

COW SSI ONER AMPOVAH:  And then ' m
asking you. In the current rule that is before us

today, don't you believe that in that rule, OCD is
al so saying that you cannot have your fluid noving out
of the authorized zone to any unaut horized zone,

either being a mneral zone or let's say a USDW zone?

DR. HELM CLARK: | believe the
regulation is -- is forbidding the notion of -- of
fluids out of the injection zone, and -- and any

nmovenent of the fluid out of the injection zone shoul d
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be an unaut hori zed rel ease.

COWM SSI ONER AMPOVAH:  So t hen you
agree with me that the rule that we are pronul gating
today is not really actually just protecting only the
USDW»

DR. HELM CLARK: That is correct.

COWM SSI ONER AMPOMAH:  Thank you. Now,
you tal ked about nonitoring wells. Son you know, as
an expert, | want to discuss this with you. Are you
in favor of nonitoring wells penetrating through
I nj ection zones?

DR. HELM CLARK: Not really.

COW SSI ONER AMPOVAH:  And based on
your geophysical background, do you believe that there
could be sonme tools in such a way that we do not
necessarily penetrate through the injection zone, but
we can still get the pressure data fromthe injection
zone?

DR. HELM CLARK: Well, you know, it --
it -- you're -- you're getting into sone pretty
techni cal questions. You can -- you can enbed -- you
can enbed gauges in your injection well that wll
measure pressure, and it'll neasure pressure down the
hol e during operation, that that pressure is -- is

probably not going to really accurately reflect
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what -- what the static case would be.

So I'mnot sure where you're going with
this. You -- there are gauges that can go down the
hole. |'mnot sure how great they are. At ADM they
all failed, so --

COWM SSI ONER AMPOVAH:  Okay. So | was
t hi nking nore of the -- as you said, | nmean, if you
have the gauge right within the injection zone, then
you are not too sure whether there's a true
representation of the pressure within the, let's say,
the injection zone or not. But | was thinking
about --

DR. HELM CLARK: Well, what you're
getting -- what you're getting is that, you know, if
you've got a pressure -- if you've got a pressure
gauge, it's right at the perforations where you're --
where you're injecting. You're going to get -- you're
going to get a dynam c neasurenent. That's what |
shoul d have said. The -- the neasurenent's going
dynamc. |It's not going to be static.

COWM SSI ONER AMPOMAH:  It's not goi ng

to be static. Okay. So -- but I'mnore interested in
the static point. So assuming we are drilling a
nonitoring well, is there a way to drill the
monitoring well in such a way that we do not
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necessarily penetrate into the injection zone, but we
can still somehow, based on geophysical advancenent,
get the static pressure that we're | ooking for?

DR. HELM CLARK: | don't think so.

COWM SSI ONER AMPOVAH: Ckay. Now,
don't you believe that if New Mexico decided that,
okay, we are not going to allow nonitoring wells to
penetrate into the injection zone, fromEPA, if you
can put on EPA hat here, would they not say that New
Mexico rules is less stringent than EPA's rul es?

DR. HELM CLARK: Well, you know,
we're -- we're that's a problem quite literally. You
know, you -- you want as few as penetrations as
possi bl e, but you still have to nmeasure that pressure.
Even at ADM they still have one well left that's not
an injection well that is nmeasuring pressure directly,
but it has no perforations.

They've got a -- they -- they --
t hey' ve got a gauge, they've got a packer, and the
rest of it's basically just a solid hole with a -- in
it. That well could still |eak.

COWM SSI ONER AMPOVAH:  Okay.

DR. HELM CLARK: But they basically
mnimzed all of their penetrations. They pulled

their nmonitoring wells out. And part of the revised
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permt demanded that they pull those nonitoring wells
out of the injection zone.

COWM SSI ONER AMPOMAH:  So do you
believe that if the Conm ssion decides that we are not
going to nmandate injection -- let's say nonitoring
wel | penetrating into the injection zone and | eave
that at a discretion of the operator -- no, of the
director, where operator has to prove to the director
how they are going to do the neasurenents to his
satisfaction. Do you believe that would be
appropri ate?

DR. HELM CLARK: | believe it would be
wor kabl e.

COW SSI ONER AMPOMAH:  Thank you. So
you tal ked about the fact that we cannot have too nany
Class VI projects in a particular area. Do you
remenber that testinony?

DR. HELM CLARK: Was that mnmy testinony
or soneone el se's?

COW SSI ONER AMPOVAH: No, your
testi nony, because you tal ked about the fact that we
have too many wells -- we have too many wells and even
specifically to Class VI. Let ne see if |I can find
that. G ve ne a second, please. GCkay. So on page 53

of your direct, a question was asked, "Does the
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presence of nultiple Class VI projects" -- are you on
t hat page, page 53 of your direct?

DR. HELM CLARK: The presence of
mul tiple projects --

COW SSI ONER AMPOVAH:  Are we on the
same page”?

DR. HELM CLARK: W are on the sane
page.

COW SSI ONER AMPOMAH: Okay. So your
testinmony is about -- so there was a question asked
you about the presence of nmultiple Class VI projects,
and you nmade references to soneone and then Perm an
Basin; is that correct?

DR. HELM CLARK: Yes.

COW SSI ONER AMPOMAH:  Now, |et ne ask
you. So based on your experience, how many projects,
based on your experience, should be permtted in,

l et's say, San Juan and then in Perman to still make
it a safe project?

DR. HELM CLARK: That's not what | was
writing about in this section.

COW SSI ONER AMPOVAH:  No, you --

DR. HELM CLARK: |If you read the -- if
you read the question, it reads, "Does the presence of

mul tiple Class VI projects or other fossil fue
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expl oration and production in the sane geographic

area?"

And what | was thinking was all of
t hose oil and gas wells and injection wells are -- are
those multiple wells. |If you want to ask nme how nany

Class VI projects you want to place in one area, |
woul d say that should be dependent on your AOR --
your -- your AOR and permt.

COVM SSI ONER AMPOVAH:  So then it
doesn't necessarily depend on how nmany penetrations we
have but the AOR?

DR. HELM CLARK: For citing nultiple
Class VI projects, you should be | ooking at those
AORS.

COW SSI ONER AMPOMAH:  Now, |et ne ask
you. So do you know the potential injection zones in
the San Juan Basin that could be suitable for CO2
i njection for Class VI?

DR. HELM CLARK: Not off the top of ny
head.

COW SSI ONER AMPOMAH: Do you know t he
potential injection zones in the Perm an Basin that
could be utilized for CO2 injection?

DR. HELM CLARK: Not off the top of ny
head.
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COW SSI ONER AMPOMAH: Do you know t he
nunmber of penetrations in the San Juan Basin that goes
t hrough the potential injection zone that could be
utilized for Class VI?

DR. HELM CLARK: No, not off the top of
nmy head.

COWM SSI ONER AMPOMAH: Do you know t he
nunber of penetrations in the Perman Basin in the
formations that could be targeted for Class VI
I njection?

DR. HELM CLARK: \What kind of
penetrations? |If you're talking injection wells --

COW SSI ONER AMPOMVAH:  Yes.

DR. HELM CLARK: -- we're talking
t housands. |If you're talking oil and gas wells, we're
tal ki ng tens of thousands.

COWM SSI ONER AMPOMAH:  So the fact is
that you don't really have good know edge about the
potential injection zones that we are -- that could be
targeted in New Mexico. So when you say there are --
of wells in there, | just want to understand the risk
that we are | ooking at here so the Comm ssion can nake
a determ nation as to whether then how shoul d we nmake
the corrective action provision nore stringent? So

that is why |I'm asking you all those questi ons.
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DR. HELM CLARK: Well, with regards to
the section that -- that you referred to, | was
worried about a | arge nunmber of penetrations in
these -- in these historic oil and gas basins. \Wen
you' re making a determ nation whether or not a -- a
site is acceptable for Class VI, you should be | ooking
at the conditions in the ARR

In ternms of nultiple penetrations, what
that really affects is your search for a, you know,
your search for current abandoned plugged and orphaned
wells. That's what it affects. And that's what | was
trying to address in this question.

COW SSI ONER AMPOMAH:  Thank you. Now,
anot her issue that has cone up with regards to, let's
say, sited wells probably away from residential and
then also fromschools. Now, | thought your client is
telling the Comm ssion that we don't even have the
authority to even -- these rules that we are | ooking
at. Wiy should we neke it nore conpl ex?

DR. HELM CLARK: For the sake of
safety.

COW SSI ONER AMPOMAH: But do you
believe that we do have the authority to do that?

DR. HELM CLARK: | don't know. |'m not

a lawer. | don't know -- | don't know what New
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Mexi co requires.

MR. PAVLIK: [I'msorry. |'msorry.
This is alegal -- | just |I just need to briefly state
that Dr. HelmCl ark really cannot speak to the
authority of the Comm ssion or OCD when it cones to
what they can and cannot do in this program

THE HEARI NG EXAM NER:  And t hank you
very much, M. Pavlik.

And just a rem nder to everyone to
avoid tal king on the end of soneone el se's sentence.

It makes it hard to capture your words on the
transcript.

Dr. HelmClark, it's a perfectly fine
answer if you want to note that the question calls for
a | egal concl usion.

Go ahead, Conmm ssi oner.

BY COWM SSI ONER AMPOVAH:

COWM SSI ONER AMPOVAH:  Okay. So let ne
ask. So fromyour Exhibit 5, you showed a table. And
that table on there shows different places where there
has been a |lot of issues; is that correct?

DR. HELM CLARK: That's correct.

COWM SSI ONER AMPOVAH:  Can you tell the
Comm ssion if any wells in there is in New Mexi co?

DR. HELM CLARK: Does this list iInclude
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any -- any wells in New Mexico?

COW SSI ONER AMPOMAH:  Yes. So does
that not tell you sonething in ternms of how New Mexico
Is actually operating the existing classes of wells?

DR. HELM CLARK: No, because it's
acausal .

COW SSI ONER AMPOMAH:  Now, you tal ked
about the potential 80 percent, noving from90 to 80
percent. Do you have any references, publications,
engi neering standards that really supports the 80
percent ?

DR. HELM CLARK: Well, as -- as it's
already stated in my witten testinony, | was worKking
off of the California Low -- Low Fuel Standards, which
do use 80 percent. And also |I was basing it off of
the Redbird No. 4 release -- release accident in Ohio.

COW SSI ONER AMPOVAH:  And based on
that rel ease accident, did Ohio change their fracture
pressure to 80 percent?

DR. HELM CLARK: No. They lowered it
even further for that particular well and -- and then
they -- they did two different things. And they have
now forbidden injection into the zone that was being
used for injections. So they made two different

remedi al actions in response to this incident.
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COW SSI ONER AMPOMAH:  Yeah. So -- but
| -- so I'"masking, did they make a general rule that
all wells has to go probably 80 percent or |ower?

DR. HELM CLARK: No, they did not --

t hey did not nake a general rule. They nade a
specific rule for Redbird No. 4. 1In other incidences
in Chio, they have made sim | ar responses. Were --
where in Chio, what's been happeni ng when they get

t hese incidents is either discharges out of wells or

I nduced seismcity, Chio' s response has been to | ower
the pressure and the flow rate for the individua
wells inplicated in the accident.

COW SSI ONER AMPOMAH:  So that one --
does that not inply that, in this case, the director
will have the ability to do that?

DR. HELM CLARK: Well, in Ohio the
director had the ability to do that.

COW SSI ONER AMPOVAH:  So even in New
Mexi co, the current rules that we're | ooking at, the
director, would the director not also have the ability
to nore or less inplenent that same restrictions on a
case- by-case basis, based on the current rule that
we're | ooking at?

DR. HELM CLARK: As the current rule is

currently witten, that provision is indeed included.
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COW SSI ONER AMPOMAH:  Thank you. So
we don't necessarily have to go to 80 percent because
the director do have the authority to go to 80 percent
or even go below that if the situation were --

DR. HELM CLARK: The way the rule is
currently witten, that is correct.

COWM SSI ONER AMPOVAH:  Now, sonmewhere
I n your testinony, so you said that -- you talked
about the nunber of wells that are being permtted to
Class VI. Do you recall that?

DR. HELM CLARK: No.

COW SSI ONER AMPOMAH: Okay. Let's go
to page 61.

DR. HELM CLARK: Page 61.

COW SSI ONER AMPOVMAH:  Page 61, and |'m
| ooking at question 13. And in there you're talking
about -- so the question was, "Do you have any
exanpl es of what can happen when identification is not
properly undertaken for a Class VI project?" So you
are responding to that. And then you said, "As of May
1, 2026" --

DR. HELM CLARK: Hold on. ' m not --
|"mnot -- |'ve got two different page nunberi ng
schemes in nmy notebook. So I'mtrying to find the

correct page. |I'mtrying to find the correct page, 61
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her e.

COW SSI ONER AMPOMAH: I n your direct
testinony, that --

DR. HELM CLARK: Ri ght.

COW SSI ONER AMPOMAH:  Yeah.

DR. HELM CLARK: So you're referring
to, "Do you have exanples of what can happen when
I dentification is not properly undertaken?"

COW SSI ONER AMPOMAH:  Yeah. So -- and
"' mreading through, "As of May 1, 2026, only 47 Cl ass
VI well construction permts have been approved in the
us"?

DR. HELM CLARK: That's correct.

COW SSI ONER AMPOVMAH: Do you bel i eve
it's alot or it's not a lot?

DR. HELM CLARK: That's not a | ot.

COW SSI ONER AMPOMAH:  Now, don't you
believe, that with that, the governnent is spending
sufficient amount of time in reviewing these permts
to nake sure that whatever permts they sign off on
protects the USDW human health, and all the concerns
that you may have?

DR. HELM CLARK: |If you're asking nme
whet her or not | believe the EPA is doing an adequate

job, | don't know.
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COW SSI ONER AMPOMAH:  Now, let's go to
page 65, still on that sanme docunment. Now, so |'m
| ooking at the last -- getting to the |ast bottom the
question there. Please, are you on page 657

DR. HELM CLARK: Page 657?

COW SSI ONER AMPOMAH:  Yes. So you are
di scussi ng about sone of the tools that you could
recommend, you know, if, let's say to | ook for any
hi dden wells that could be within area of review

Now, do you know the current strategy
by OCD in reviewing even the -- the wells that are in
AOR, area of review, for even, let's say, Class II
wells? Are you famliar with the entire process, how
t hey make sure that operators really identify all the
wells within that particul ar AOR?

DR. HELM CLARK: [|If you're asking ne if
| have know edge about how OCD is managing its Cl ass
I1, I do not know. | do not have specific experience
i n New Mexi co.

COW SSI ONER AMPOMAH:  So you do not
unnecessarily have experience as to how OCD makes sure
t hat when a permt application cones in, they've
exhausted all the potential searches to identify wells
that nore or | ess need sonme kind of corrective action.

s that your testinony?
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DR. HELM CLARK: That is correct. | --
| do not have intimte know edge of how OCD manages
its progranms and does its eval uation.

COWM SSI ONER AMPOVAH: Now, so there
was a di scussion about you are requesting that we put
in the rule a 10-mle radius from let's say, a C ass
VI well to nore or |less take care of any potenti al
faults that m ght not necessarily be discovered as
part of the site characterization. |s that a good
description of your testinony?

DR. HELM CLARK: Yes.

COWM SSI ONER AMPOVAH: Now, you said
you' ve reviewed sone of these U C Class VI permts.
Now, | et nme ask you, do you agree with ne that it is a
requi rement that you have to performa regional site
characterization and the |ocal site characterization?
Yes.

Do you believe that the original site
characterization is even nore than your 10-mle radius
t hat you are requesting?

DR. HELM CLARK: No.

COWM SSI ONER AMPOVAH: Do you know, are
you famliar with, let's say, can you give the
Comm ssion estimated radius fromthe injection well,

proposed injection well, to the AOR? Do you know, do
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you have a fair idea as to the typical distance, at
| east for the ones that you've reviewed?

DR. HELM CLARK: For the ones that |
would review, the -- the nean -- the nean di stance is
8 mles. | did not -- | did not calculate the nedian
or the node because | didn't consider this an, you
know, a -- an exhaustive |ist.

COWM SSI ONER AMPOVAH: So the 8 m es,
now, you also agree with ne that AORs are determ ned
after we've done the site characterization and we've
built a nodel; is that correct?

DR. HELM CLARK: That's correct.

COWM SSI ONER AMPOMAH:  So i f |
chal l enge your 10 mle and say that there's a high
possibility that, if you consider the original
anal ysis that an operator has to work on and the
| ocale, it is going to be anything -- nobst of these
nodel s has to be nore than what you are suggesting
here because there is a possibility that the AOR coul d
go beyond 10 m | es.

DR. HELM CLARK: | can't inmagi ne any
case where an AOR would go 10 m | es.

COWM SSI ONER AMPOMAH:  You sure?

DR. HELM CLARK: |'m pretty damm sure.

COW SSI ONER AMPOMAH:  Then | woul d
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tell you that in New Mexico it's possible.

DR. HELM CLARK: Well, then you w ||l
prove me w ong.

COWM SSI ONER AMPOVAH:  Well, |I'm not
testifying. | was just --

DR. HELM CLARK: So -- sO -- but --
but, you know, in -- in all of the projects, you know,
| -- I'"ve not seen in AOR greater than 2 mles --

COW SSI ONER AMPOVAH:  And what is the
rate?

DR. HELM CLARK: -- all of the permts
that |'ve | ooked at.

COW SSI ONER AMPOVAH:  And what is the
rate of these wells that you | ooked at?

DR. HELM CLARK: The rate?

COW SSI ONER AMPOMAH:  Yeah. \What is
the permtted rate of these wells?

DR. HELM CLARK: Well, it depends on
whet her or not it's a Class Il or Class VI.

COW SSI ONER AMPOVAH:  Oh, well, we're
t al ki ng about Cl ass VI.

DR. HELM CLARK: Well, if we're talking
about Class VI, | would have to | ook up the nunbers on
the permts that | have reviewed because | don't have

them off the top of ny head.
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COW SSI ONER AMPOMAH:  And I"'mtelling
you that. | nean -- okay. So you've preparing for
this. Definitely you' ve |ooked at. | nean, if | put
OCD expert in chief, who has done nultiple U C C ass
VI permts, he will tell you, you know, if you just go
to the EPA website and | ook at all the permts that
are right now going through review, | thought probably
you coul d have done that before you suggested the 10
mles. |If you did not do that analysis, then justify
the 10 mles to the Comm ssion.

DR. HELM CLARK: | picked the 10 mles
based on the incidences that are actually happened and
have happened. So |I'm | ooking at evidence of -- of
I nci dences that have done damage. And, you know, as |
said previously, the -- the greatest -- the -- the
greatest distance | put on that table was 20 m | es.

There's actually two cases where it was
22 mles or 25 mles, but those were -- those were
geophysical injections, and | rejected them as
being -- analogous. But 20 mles is -- is -- seens to
be the limt. Mst of themseemto be falling in
between -- in between 5 and 8 mles. W' ve got ones
that are that are popping out at 12.

The damagi ng eart hquakes in Cklahoma - -

let me ook at ny table. The -- the -- we've got -- a
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we've got a 5.1 in klahoma. That's 12 mles. So |
pi cked 10 m | es because it was half the -- half the
farthest distance because 20 mles just seened too
extrene, so | halved it.

Now, if you | ook at New Mexico's
seismc protocol, if you | ook at the -- the protocol
kicks in, in a 10-mle zone from an epicenter. So by
your own protocols, that seens to be reflected in it.

COW SSI ONER AMPOMAH:  Yeah. So you
are using Class Il wells to nore or | ess -- anal ogous
for Class VI? Now, |let nme ask you. So for a typical
commercial Class VI project, what is a typical rate
are we tal king about here?

DR. HELM CLARK: The class -- Class VI,

| can't -- | -- | don't have the rate, the punping
rates off, the top of ny head. | would have to | ook
at that up.

COW SSI ONER AMPOVAH:  Now, you foll ow
this industry for sone tine now. And even you
reference DOE work here and there. How does DCE even
classify a commercial CO2 project?

DR. HELM CLARK: DOCE doesn't classify.

COWM SSI ONER AMPOVAH:  So woul d you
agree with me that DOE will see a project as

commercial project if they can inject at |east 50
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mllion netric tons of CO2 for a period of at |east 30
years? WII| you dispute that?

DR. HELM CLARK: Repeat the questi on,
pl ease.

COWM SSI ONER AMPOMAH:  You mmade
reference to, let's say, DCE in your testinony about
DOE | ooking for anal ogous and trying to build this
type of characterization effort. |s that correct?

DR. HELM CLARK: What the DOE was doing
in the 1990s and the 2000s is that they were -- were
directed that the -- national |abs, certain national
| abs, not all of them were directed to research the
overall topic of carbon sequestration.

COWM SSI ONER AMPOMAH:  So si nce then,
have you foll owed how DOE, at |east in the business
adm nistration, put in an effort to really
commercialize CO2 injection projects?

DR. HELM CLARK: Yes. They -- they
sponsored several, several, several projects.

Vel lington and ADM are included in them

COW SSI ONER AMPOVAH: So with that,
I"mtelling you that the governnent sees the
commercial CO2 injection project as being able to at
| east sequester 50 mlIlion nmetric tons of CO2 for a

peri od of about 30 years. WII you agree with ne on
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t hat ?

DR. HELM CLARK: Yes.

COW SSI ONER AMPOMAH: W th that, | am
telling you that with that kind of huge injection
vol unme, your AOR is going to be nore than even the 10
mles that you are proposing to the Conm ssi on.

DR. HELM CLARK: As | said before, |
have not seen any permts that have AORs that | arge.

COWM SSI ONER AMPOMAH:  You probably
have to go search. So I'mtrying to --

DR. HELM CLARK: -- | will have to --
if -- 1 -- I"mnot, you know, if you say that it's out
there, and | haven't found it yet, then | haven't
found it yet.

COW SSI ONER AMPOVAH: Ckay. So for
soneone with experience in -- in this type of
environment, | find it extrenely difficult to believe
that a 10-m |l e radius should be enacted in a rule. |
mean, to me, it's too small.

And your concern -- the concerns that
you are raising, what |'msaying is that, independent,
there is a regional geology requirenment. And then
also there is a local geology requirenent. So that
satisfies nmore or less the concerns that you have.

WIll you agree with nme on that?
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DR. HELM CLARK: Repeat the questi on,
pl ease.

THE HEARI NG EXAM NER:  Woul d you sl ow
down?

THE CHAIR: Yeah. Yeah, 1'll also ask
t he comm ssioner to slow down for the rest of us on
the platform

COW SSI ONER AMPOMAH: Okay. It's a
little bit -- okay. Okay. Thanks. Thanks for that.
So what |'msaying is that the 10 mles that you want
us to really put inthe rule, | do have a little bit
of concern with that.

Now, the concerns that you raised, |I'm
saying that the permt requires a regional geol ogy,
whi ch woul d be nore or less like a -- w de assessnent
of the regional geol ogy.

So if there is any faults -- faults,
any faults, any conduits that are within the regional
spectrum that needs to be captured as part of the
original assessnment. And then also there is the |ocal
assessnment as wel |l .

So |'m saying that your concerns that
you have, it's nore or |less captured in the rule. And
then al so even it goes beyond, in nost cases, the 10

mles that you are proposing. And | was asking if you
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agree with ne on that.

DR. HELM CLARK: [|f you have an AOR
that's truly that |arge, then having -- having --
then -- then adding an additional 10-mle site
characteri zation requirenent to search out
undocunented faults would i ndeed be unnecessary.

COW SSI ONER AMPOVAH:  Thank you. |
appreciate that. So I'll run through quickly over the
rul es and sone of the adjustnents that you are
requesting that 1've not really touched on. | want to
just touch on both -- sone -- few -- sone of them

So I'm | ooking at page 6. And this one
wll be OCD s Exhibit 3. And in your case, it's going
to be your Exhibit Nunber 1. So |let ne know when you
are ready.

DR. HELM CLARK: Okay. Exhibit Number
1, what page?

COW SSI ONER AMPOMAH:  Page 6.

DR. HELM CLARK: [I'mthere. |'m
wai t i ng.

COWM SSI ONER AMPOVAH:  Oh, okay. Thank
you. So you are proposing at | east sonme anmendnents to
the rule that we're | ooking at. Now, so don't you
believe that, | nean, at |east the |ast paragraph that

you highlighted, so to ensure all wells within the AOR
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--area of review are identified, they will now -- test
that and will take both a non-physical review Can
you explain to the Conm ssion what you nean by non-
physi cal review?

DR. HELM CLARK: This is -- this is
what | neant as -- as parallels to the phase 1, phase
2 investigation structure. It basically -- it -- 1 --
" mrecomendi ng the noral equival ent of a phase 1
I nvestigation to try to |locate docunentation of wells.
It's purely a -- a -- it -- it -- it's -- it's purely
a -- a docunment search and -- and an inquiry of people
who may have know edge about wells that may be in the
ground that are undocunent ed.

COW SSI ONER AMPOVAH:  But | thought
you testified to the Comm ssion that you do not have a
fair idea as to the databases all in New Mexico
data -- needs researched. Do you recall that
testi nony?

DR. HELM CLARK: Could you repeat the
guestion, please?

COW SSI ONER AMPOMAH:  So i n your
testinony, or at |east based on the discussions that
we are having, you comruni cated to the Comm ssion that
you do not have a fair idea as to the databases that

NMOCD may require and in order to | ook into, even for
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t he existing classes of wells?

DR. HELM CLARK: | don't believe that
that's what | said. | said that | was not deeply
famliar wth their database. Wen | say |I'm not
deeply famliar with the database, what | neant is
t hat when you go into their database, different
dat abases give you different arrays of information
t hat you can query.

For exanple, when | go into New

Mexi co's database, | was actually able to get
extrenely detailed plugging records on -- on a | ot of
wel |l s that have been -- that have been plugged, you

know, since the 1970s.

Whereas if | go into, for exanple,
Ohi 0' s database, it's extrenely difficult to get any
pl uggi ng i nformati on or even to downl oad any pressure
reporting reports. | believe in New Mexico you can do
so. But so the particulars, the |oops and the junps
that you can nmake a database run through, that's what
l"mreferring to.

COW SSI ONER AMPOMAH:  Yeah - -

DR. HELM CLARK: The data that you may

get out of a particul ar database may not be conpl ete.

In OChio, | would expect it not to be conplete. In
West Virginia, | would expect it not to be conplete.
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" mnot sure what kind of data exactly |I'd be getting

in -- in New Mexico.
For exanple, | don't know off the top
of my head whether or not | can go into New Mexico's

oil and gas database and start downl oading LAS files

to look at well logs. | knowthat in -- in West
Virginia, | can do that. In Chio, it's very
difficult. So it just depends on where you are --
COW SSI ONER AMPOMAH:  Exactly.
DR. HELM CLARK: -- as to the

capability of the database.

COW SSI ONER AMPOMAH: Exactly. So you
are using Ohio and other places to nore or |ess
suggest sonme changes for New Mexico w thout actually
| ooki ng deeper into how many databases do we have in
New Mexico? Are they accurate or not? So |I'mfinding
It difficult to justify this provision that you are
recommendi ng to the Conm ssion.

DR. HELMCLARK: |I'm-- I'ma bit
confused here because if | were putting together a
permt, whether or not Ohio or whether or not any
particul ar state's database is giving ne all of the
information | want is not as inportant as trying to be
able to get the informtion.

l'"'m-- 1I'"m you know, the -- the
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I nformation you've got -- the -- the information you
need to extract is the sane regardl ess, based on the
m ni mrum f ederal standard. And whether or not your
particul ar state's database can deliver all of that
IS -- is not germane to the rule. The rule says
you've got to get this informtion however you get it.
COW SSI ONER AMPOMAH:  Ckay. |I'Il nove
on. So let's go to page 8. And | think we've talked
about the 10-mle issues. And also, as | understand,
you are not a lawer, so | don't need to talk to you
about the citing of the half mle away from school s
and all of that. But | nean, it was your testinony.
Now, so Sheila, is it possible to bring
up the suggested | anguage that went through with OCD s
w t nesses yesterday? |If you can pull that up on the
screen so | can wal k through that with Doctor? OCkay.
Yeah. So let's go to nunmber 3. |f you can scrol
down nunber 3 and nunber 4, if possible for themto
be -- okay.
BY COWM SSI ONER AMPOVAH:
COW SSI ONER AMPOMAH:  So, Doct or ,
want you to -- so these are the suggested
recomendation is that based on ny review of the
entire rules, | am putting across considering -- for

t he Comm ssion's consi derati on.
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So | ooki ng at nunmber 3 and then nunber
4 on the screen and | ooking at what you are proposing
on page 8, that would be E, section E. That is the
area of review and corrective action. Wuld you agree
with me on these suggested | anguages? |f you could
take sonme tine to read through it? And then you can
respond when you're ready.

DR. HELM CLARK: Just nunbers 3 and 47?

COW SSI ONER AMPOVAH:  Yes. Nunber 3
and 4 at |east for now, yes.

DR. HELM CLARK: That's nice | anguage.
| 1ike that.

COW SSI ONER AMPOMAH:  So do you
believe that if the Conmm ssion adopts what |'m show ng
you, the concerns that you have that you' ve raised
under Section B will be nore or |ess covered?

DR. HELM CLARK: If you're referring
to -- if Section Bis referring to my suggestion for
an executive summry, that would be correct.

COWM SSI ONER AMPOVAH:  Yeah.  Ckay.

Okay -- yes.

DR. HELM CLARK: |If you -- if you use
sonething like this instead of ny suggestion, 1'd be
happy.

COW SSI ONER AMPOMAH: Okay. Thank
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you.

DR. HELM CLARK: | think this is
perfectly accurate.

COW SSI ONER AMPOMAH:  Thank you.
Appreciate that. So let's go to page 9. Yeah, in
page 9, | will not talk about the non-physical review
and the physical review. | think we've gone through
that. But I'm | ooking at C.

Now, the | anguage that you are
proposi ng, don't you believe that these are all --
this is a typical type of assessnent that is actually
done as part of the corrective action for U C Cl ass VI
permt?

DR. HELM CLARK: We're tal king about C,
determ ne whi ch abandoned wells in the area of review,
bl ah, bl ah, blah, blah?

COW SSI ONER AMPOVAH:  Yes.

DR. HELM CLARK: And the question is,
Is this not --

COWM SSI ONER AMPOVAH:  Yeah. Let ne

rephrase it and say that when | ook at this, | do see
typical Class VI permts nore or less will cover this.
So don't you believe that this will be much better to

put in a guidance than in a rule?

DR. HELM CLARK: Well, you know, that's
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really up to you folks. | would like to actually see

it in the rule because, you know, there -- the -- | --
| can -- | can see a scenari o where sonebody's | ust
sl acki ng together a tabulation of wells, and -- and
they're unaware or -- or they're willfully ignorant of

the -- the fact that well-plugging standards radically
began to change in the 1950s.

That's why | suggested you go into the
rul e, and you have the capability to be nore stringent
I f you choose. And that was ny suggesti on.

COW SSI ONER AMPOVAH:  Yeah. And you
mean -- SO you suggested that -- so if | read the
first line, you're saying, "Determ ne which abandoned
wells in the area of review have been plugged,” and
then you put "not plugged.” So would that also not be
changing the intent of the original rule? O does
that at |east supplenent all the additional changes
t hat you are maki ng?

MR. PAVLIK: Sorry. If | can just
interject briefly. | think that Dr. Hel mClark coul d
speak to the technical difference or |ack thereof
bet ween determ ni ng whether a well has been plugged
properly or not been plugged properly. But | don't
t hi nk she can speak to the intent of the rule or any

of the | egal considerations of that. Thank you.
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COW SSI ONER AMPOVAH:  Thank you. [|'11
move on
BY COWM SSI ONER AMPOVAH:

COW SSI ONER AMPOVAH: So, Doctor,
| et's I ook at nunber 5, the nunber 5, the new nunber 5
that you've created, yeah. So as | read through that,
my question to you is, does these wells need to be
wthin the area of review, or it has to be outside or
coul d be outside the area of review?

DR. HELM CLARK: These -- this -- this
is -- these -- this suggestion basically is covering
wel s outside of the area of review that woul d be
within a half mle of a public facility or densely
popul ated residential neighborhood that's within the
10 mle that | propose.

COW SSI ONER AMPOVAH: Ckay. Now, SO
l et me ask. We are trying to protect human heal th;
right? So why should there -- why should it be across
our board and just have to be for a particul ar area?
| don't knowif I'm-- | can repeat it if you want ne
t 0.

DR. HELM CLARK: Well, when | -- when
| -- was | ooking at incidences that have happened,

t hat are happeni ng, you know, that are happening

outside the area of -- of an AOR, you know, basically
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have traveled a fair distance fromthe injection well,
my -- ny thought was across the board, we want to
protect public facilities |like hospitals and school s.

And the way to do that is to | ook at,
you know, is -- is the shutoff, the -- the second half
of that pathway transm ssive fault to wells? You
know, if you build that buffer zone around those
public facilities that's a half mle, then yes,
that -- that should be across the board.

COWM SSI ONER AMPOMAH: Okay. Now let's
| ook at nunmber 7. Now, the nunmber 7, you are saying
t hat the mandatory reeval uati on of AOR shall occur
upon any of the followng. So you give pretty good
points there. Let me ask, in the current rul es that
we're |ooking at, is that not -- would that not be at
the discretion of the director to really -- or the
director doesn't have the ability to nore or |ess
request these reeval uati ons?

DR. HELM CLARK: The -- the rule as
it's currently witten is that the permttee is
required to cone up with their own |ist.

COWM SSI ONER AMPOMAH:  That t he
director will agree to?

DR. HELM CLARK: And the -- yes . And

the director nust agree to it.
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COW SSI ONER AMPOMAH:  So the director
do have the authority to either accept, nodify, or
change any of then?

DR. HELM CLARK: Yes. As the rules
permt.

COWM SSI ONER AMPOMAH:  Now, if | had to
go through line by line on those, so if | | ook at B,
for instance, so that would be on page 10, you're
saying that a change in the carbon dioxide injection
rate, volume, or pressure in the excess of the limts
found in the injection permt or AOR. Now, so if |
take the | ast portion, the pressure in excess of the
limts, is that not in violation?

DR. HELM CLARK: That is in violation.

COWM SSI ONER AMPOMAH:  And do you have
sone ideas with regards to how the Division -- | nean,
the OCD deals with non-conpliance?

DR. HELM CLARK: | have no idea how OCD
manages its enforcement of non-conpliance.

COWM SSI ONER AMPOVAH:  But you and |
agree that they are in violation; right?

DR. HELM CLARK: | woul d consider that
a violation.

COWM SSI ONER AMPOMAH:  And so if you've

not really researched OCD rules to see how t hey deal
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wi th non-conpliance, | nean, how do we put that in the
rule to make sure that --

DR. HELM CLARK: This is --

COW SSI ONER AMPOMAH:  Excuse ne.
So --

DR. HELM CLARK: So this is to --
sorry.

COWM SSI ONER AMPOVAH:  Yeah. Excuse
me. To make sure that, let's say, how they deal with
their non-conpliance is probably not sufficient. So

t hen probably you can go on and support this rule.

DR. HELM CLARK: "' m not sure what
your -- what -- what you're asking here. The --
the -- whether or not this is a violation is -- is not

germane as to whether or not it becones a criteria or
reevaluate the AOR. This is sinply a list for
conditions that trigger a reevaluation of the AOR
COWM SSI ONER AMPOMAH:  Yeah. And |I'm
sayi ng that once a party or, let's say, an operator
violates their permt, there are other procedures that
OCD nornmal ly goes through. So that is all |'m saying,
that there would be -- or they're doing a crosscheck
to make sure that they are in conpliance with the
ot her rules when, let's say, an operator becone

non- conpl i ant .
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DR. HELM CLARK: [|'mnot sure if you
are requiring a response here.

COWM SSI ONER AMPOMAH:  So let's | ook at
even the D. Now for the C, even for the C, you're
t al ki ng about change in conposition of the injected or
change in fluid production rates of the injection
zone, overlying zone. The first question there, can
you give out the threshold as to the conpositional
change?

DR. HELM CLARK: Well, if the anmount of

noi sture in your CO2 stream i ncreases, you increase

the corrosivity of the entire stream and -- and that
I's going to change conditions in the well. And it's
going to -- yeah, it's -- that -- that's going to

change t hi ngs.

And it's going to change how things
react also when it -- when it hits the perforations
and gets into the formation. So yeah, that's a
condition where | believe you should be reeval uati ng
t he AOR

COW SSI ONER AMPOMAH:  Yeah. So don't
you believe that that has to be in a gui dance where
there could be thresholds even negotiated as part of
the permt conditions between the operator and the

director?
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DR. HELM CLARK: Well, when | was
| ooking at this in witing ny comentary, | was -- |
was | ooking at permts and not just the permts that
that -- that | have revi ewed. | was | ooking at other,
you know, | | ooked at a wide -- and as many permts as

| could probably find my hands on recently.

And -- and | would say there's probably
six or seven permts | |ooked at and -- and put rules
together. The -- | was basing it off of the renedi al
action plans that -- that permttees have been
subm tt ed.

And as | said prior and as | said
before in -- in -- at the beginning of ny testinony,

if | see sonebody doing sonething all the tinme, and
the EPA wanting it and requiring, it |ooks |ike
sonething that's being required. |If it's the EPA is
demanding it or Louisiana demanding it all of the
time, that |looks like a requirenent to ne.

If it's being required all the tinme, it
should be in -- in the regulation. That's how I
t hi nk. \Whether or not you decide whether it bel ongs
in the guidance is not up to ne.

COW SSI ONER AMPOMAH:  Thank you. Can
we go to page 147

DR. HELM CLARK: Sweet.
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COW SSI ONER AMPOVAH:  Yeah. Ckay.
Yeah. So you are requesting sone additional |ogs.

Now, the sonic, you made a strong justification. Now,
do you believe that if we are not obligating or
mandati ng 3D seisnm c, do we need to nandate sonic?

DR. HELM CLARK: Well, even if you're
mandating the -- even if you' re asking for 2D seismc,
you should still have that sonic.

COWM SSI ONER AMPOMAH:  Okay. Now - -

DR. HELM CLARK: If you're doing any --
if you're doing any seismc, you really need that
sonic. And, you know, and -- and to be -- and to be
honest, you don't have to run that sonic |log at the
i njection well. You can run that sonic |log in your
nonitoring | og because you just -- you need enough
information to do the -- the time and the depth
correlation. That's what you're really needing.

If you' ve already -- actually if
there's a well in the neighborhood, and I'd say within
two, three mles that's got a nice sonic |og, go ahead
and use it. Wiy -- why, you know, reinvent the wheel?

COW SSI ONER AMPOMAH:  So then you wi ||
agree with nme that any conpany that should 3D seismc,
whet her mandated or not mandated, will still go for

sonic log; is that correct?
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DR. HELM CLARK: Yeah, | would say
that's correct.

COWM SSI ONER AMPOMAH:  Ckay.  Now,
let's ook at the porosity logs. So you suggested
porosity logs, and at the sane tine, you al so
suggested density logs. So can you explain the
di stinction between the two?

DR. HELM CLARK: Well, neutron porosity
Is -- Is -- you're -- you're shooting neutrons through
a formation. And what you're doing is you're
exciting -- you're exciting basically water -- sorry.
| can't speak straight today. You're -- you're
bombardi ng the formation with neutrons, and you're
getting radi ati on back.

The anmount of radiation you get back is
actually in the neutron porosity log proportional to
t he amobunt of hydrogen that you've got within your
area of interrogation site.

In -- the -- the assunption is in the
neutron porosity |log that you' re, you know, that
you're -- you -- that that hydrogen is living entirely
I n the pore spaces. And this gives you a porosity
measurenment, which then usually is corrected.

The density -- the density log, that is

an active ganm tool. And you're radiating -- you're
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radi ating the borehole wall -- wall with -- with ganma
rays. You're getting content radiation back. It is
directly proportional to the density of your area of

I nterrogation of the site. And that's the difference
bet ween the two | ogs.

COW SSI ONER AMPOMAH:  Yeah. But here,
| "' m not seeing neutron porosity logs. |'m seeing
porosity logs. So that is why |I'm asking you that.

DR. HELM CLARK: Usually in the -- in
the -- in -- in well |og analysis, when you say
porosity log, it is assuned that you're tal king about
t he neutron porosity | og.

COW SSI ONER AMPOMAH: | t hought t hat
we do have at |least two porosity | ogs, density and
then the neutron. So --

DR. HELM CLARK: Well, you can use a

density log to get porosity, but it's not -- it's --
it's -- you can use -- you can use the density log to
get a porosity nmeasurenent. It's not the sane

measurenent as the neutron porosity |og.
COW SSI ONER AMPOMAH:  Now - -
DR. HELM CLARK: But you're naking
assunptions. You have to make assunptions and do a
cal culation to get that porosity nmeasurenment out of

t he active gamm | og.
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COW SSI ONER AMPOMAH:  Thank you. So |
will go to the |l ast one here or the [ast sentence. So
|"mclose to the | ast sentence. So when you say that
usi ng best avail abl e technol ogy, who determ nes this?

DR. HELM CLARK: In -- in this case, it
woul d have to be the Division reviewing the permt.

You' re the guys who were naking the decision to grant

the permt. You' re the guys who nade that deci sion.
COWM SSI ONER AMPOMAH:  Now - -
DR. HELM CLARK: | woul d hope that
sonebody -- | would hope that sonebody canme in and

said, "Oh, we want to run a dipneter log." | -- |
woul d hope sonebody woul d say: "Hey, you know, that's
a 60-year-old | og. Use sonething nore nodern.”

COWM SSI ONER AMPOMAH:  Chair, do you
want to say sonet hing?

THE CHAIR: May |? Yeah. It was just
to followup on that. That |anguage seens very
remniscent to a termused in the Clean Air Act. Are
you envi sioning the sort of same |legal -- the sane
analysis when it cones to the best avail able control
technology and air quality? And is that the basis, or

am | msreading or reading in to your intent here?

DR. HELM CLARK: Well, | want to --
Il -- 1 wasn't -- | wasn't thinking specifically of
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Clean Air Act. | was just thinking of -- of the best
avai |l abl e technology as a termof art in general in
the engineering field.
THE CHAIR: Got it. Ckay. Perfect.
COW SSI ONER AMPOMAH:  Thank you,
Chai r.
BY COWM SSI ONER AMPOVAH:
COW SSI ONER AMPOMAH: So just to

follow up on that, | thought as part of the testing,
| oggi ng plan, and all of that, | thought operators
wi Il propose, and then the director will nore or |ess

have to sign off on those |ogging plans and then the
testing plans. |Is that not what is in the current
rul e?

DR. HELM CLARK: The current rule?
Yes. That's what is in the current rule.

COW SSI ONER AMPOMAH:  So even wi t hout
us using -- without us incorporating the using the
best technol ogy avail abl e, and you've al so agreed that
the director has to make that decision, then it sounds
to me that the director will have the ability to sign
off on the logs that the operator is proposing. Wuld
you agree with nme on that?

DR. HELM CLARK: My purpose was to get

the logs in there that | believe were m ssing.
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Not ably the logs that can nail the | ocation of USDWs.
And as the rules are currently witten, those |ogs are
m ssing. And that's why |'m suggesting they're
I ncl uded.

COW SSI ONER AMPOMAH:  Now, if we go to
page 15, right on the top, so you've highlighted --

and I'Il give you a mnute here. So you've
hi ghl i ghted, what, before the cenent has cure. s
there not nore, like, industry standard as to when --

yeah. Go ahead.

DR. HELM CLARK: You know, they
could -- I -- 1 -- at -- at this point, you know, |
often see that one could drop into guidance, but it's
not in the rule. And if you're just reading the rule,

and you're not really famliar with cement, you know,

with -- with logging to -- to test for the conpetency

of -- of your cenent bondi ng, you m ght not know this.
But the -- you want, you know, you --

you want to -- you want to set your cement. You want

to run your log before it's cured because when cenent

sets, it's an exotherm c reaction. If there are
flaws -- if there are flaws in the cenent as it sets
up, and you've got mcrocracks and -- and faults that

are forming in the cenment as it sets, it's going to

have a tenperature peak in that tenperature |og
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because of the exotherm c reaction while it sets.

That's why you want to run it before it
sets. If you're running it, you know, to -- to
exam ne whet her or not you've gotten, you know, a good
cenent |ine.

COWM SSI ONER AMPOMAH:  Thank you. So
t he second one, that would be C3, iii. Don't you
bel i eve that that description nore or |ess belongs to
a gui dance than a rule?

DR. HELM CLARK: | would prefer to see
it inthe rule to tell you the truth.

COW SSI ONER AMPOMAH:  But don't you
believe that is a best practice?

DR. HELM CLARK: That's the way the |og
ought to be run. What | would -- what | consider --
what | woul d consi der appropriate for guidance is how
| ong you want the well to equilibrate. Because the
requi rements for equilibrating a well before running a
tenperature log vary by jurisdiction and by purpose.

COW SSI ONER AMPOVAH:  Ckay. Let ne
nove on quickly here. Yeah. So let's go to page 17.
Now, on page 17, you are requiring an actual type of
tools. And in the -- ny question is, should the rule
not be nore of what we are looking for? And then the

operator w |l suggest how they want to get that
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i nformation for the director's review, other than we
strictly, you know, showi ng the type of technol ogy

t hat needs to be used, know ng well that these
technologies will be obsolete in ten years to cone,
specifically the repeated resistivity log and the --

DR. HELM CLARK: No, | don't agree. I

-- | don't agree with that. Twenty
years ago -- 20 years ago, we couldn't do this kind of
| ogging. Now, with the -- with the new resistivity
t hrough casing tools, we can't. And so we shoul d,
because the -- the peer review literature shows that
It 1s a good way to detect changes in groundwater from
infiltration by CQO2.

COW SSI ONER AMPOMAH:  Yeah. | agree
with you. But what | was saying is that you agree
with nme that technology is going to evolve over tine.
So would this not necessarily be nore suitable for a
gui dance than can be really put in the rule?

DR. HELM CLARK: Well, as | said
before, | -- | prefer to see things in the rule.

COW SSI ONER AMPOMAH:  Let's go to page
18. So on top, right at 8, you are saying that the
soil gas nonitoring, that includes a m nimum of one
year of background sanpling. |Is there a literature

t hat supports that if we do it six nonths, if we do it
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two nonths, it's not going to be sufficient, and it
has to be one year?

DR. HELM CLARK: The -- the research
that's cone out of the University of Texas at Austin
suggests one to three years, but one is a m nimum
And | was relying very strongly on their research into
CO2 gas fluxes in soil, specifically in the context of
their -- they've been running -- they've been running
research to see how good it is for actually
detecting -- CO2 --

COWM SSI ONER AMPOMAH:  Thank you. Can
we go to page 23?7 And |I'mlooking at O energency and
renmedi al response. So you've highlighted what to be
done when there is a new mcroseismc event. So ny
guestion is, did you reconcile this with a protocol
t hat New Mexi co OC al ready established whenever there
IS any m croseismc events?

DR. HELM CLARK: No, this was -- the --
the -- you're talking O | did not address any --

did not address seismicity. | was addressing
catastrophic CO2 rel ease acci dent.

COWM SSI ONER AMPOVAH:  Okay. So you're
saying that this plan shall include procedures to
tenmporarily cease injection and to inspect wells and

well infrastructure --
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DR. HELM CLARK: Onh, | -- I'msorry. I
was -- | was |ooking at part 2, not part 1. | -- |
apol ogi ze.

COW SSI ONER AMPOMAH: Okay. So can

| -- do you want ne to repeat the question one nore

time?

DR. HELM CLARK: Pl ease repeat the
question. | thought we were in the paragraph bel ow.
My apol ogi es.

COWM SSI ONER AMPOMAH:  No problem  So
| " masking, did you review the New Mexico OCD s
pr ot ocol whenever there is any m croseismc events
happening at the injection site or production site?
Do you reconcile --

DR. HELM CLARK: At the time that | --

at -- at the time that | wote this, | was not aware
of OCD's protocol. Since |l wote this, | have becone
aware of OCD s protocol. And had | been aware of it,

| m ght have changed this.

| actually |like using the nodified
Mercalli scale because it -- it's -- it's an actual
nunber of damage on the ground as opposed to a
magni tude. It's as sinple as that. It's a
pr ef erence.

| -- 1 don't think OCD s size of the
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protocol is unreasonable. Actually, | rather like it.

And if you wanted to say, oh, yeah, let's defer to our

al ready existing protocol, | certainly woul dn't argue
wth that. | didn't realize you had that when | wote
t his.

COWM SSI ONER AMPOVAH:  Thank you. Now,
so let's go to the paragraph 2 now. Let's go to the
paragraph 2 now. So --

DR. HELM CLARK: -- the one -- the one
that | thought you were on.

COWM SSI ONER AMPOMAH:  Exact | y.
Exactly. So you're tal king about re-nmandating
trai ning and necessary equi pnent for | ocal energency
responders shall be provided on annual basis unless a
community request for it to be provided nore frequent.

So ny question to you is, howis that
goi ng to be coordi nated when you have nultiple
operators operating in a particular setting?

DR. HELM CLARK: Every single -- every
single public -- every single police departnment and
fire departnment is doing annual training already.

It's a requirenment either underneath -- it's a
requi renent either under OSHA 29 C.F. R 1910.120, or
it's a requirenment under EPA 40 C.F. R 311. The --

the statutes basically are identical.
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It's just the EPA instituted it -- its

own so that they could cover volunteer firemen. In
that statute, you have -- you have to have a huge
chunk of training upfront to -- to respond to

hazardous materials energencies. And you nust every
year retrain.

That's on top of the regul ar
firefighting and -- and police annual training. So
what you're doing in this -- but the section that I
dropped in here is essentially what | use as a | esson
plan. And | hand this to nmy fire departnent or ny --
my hazmat crew or ny police departnent and say,

"Pl ease include this in your annual hazardous
materials refresher training."

And that should cover it because
they're already training for these things every year
anyway. Just drop it into what they're already doing.
It'd probably be a 15-m nute nodule. Take care of it.
And then they're acquainted with the accident, and --
and they'll have the know edge.

You know, what happened in Satartia --
Satartia, Mssissippi, the -- the first responders had
no i dea what a CO2 | arge rel ease acci dent | ooked |ike.
VWhen t hey approached the accident, they had no idea
what they were | ooking at. They had no way to
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eval uate it.
They -- and -- and |I'm not even sure

they were aware that they had a CO2 pipeline in the

nei ghbor hood when they were responding. You -- you
have, you know, you basically, you've got to -- you've
got to informyour -- your energency first responders

that these accidents can happen and then, you know,
tell themit's there, give themmterials, |let them
know they're training like usual. It -- it should be
a no- brai ner.

COWM SSI ONER AMPOVAH:  Yeah, it should

not. But who is responsible for that?
DR. HELM CLARK: |'m not sure -- So
responsi ble for what? Who's responsible for -- every

fire departnment, every police departnent, all first
responders have to have this training by federal
statute. This rule and the equival ent EPA Cl ass VI
rules say that -- that the operator or the owner wl
provide training to those | ocal energency response
people. So you have --

COWM SSI ONER AMPOMAH:  Yeah. So |I'm
asking you --

DR. HELM CLARK: -- operator
responsi ble for providing the information to the first

responders so that they can do the appropriate thing.
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COW SSI ONER AMPOMAH: Exactly. So |'m
asking you, in a particular area, you have nultiple
Class VI projects in that area. So |I'm asking you,
fromwhat we have in the rule, howis that going to be
coordi nated and still be able to nore or |ess neet
this val ue?

DR. HELM CLARK: Every owner and
operator should be talking to their fire marshal and
then their police departnent that they've got, you
know, a Class VI project in the process and that these
are the hazards that these projects can present to a
conmuni ty.

This actually happens all the tine with
al nost every single industrial plant and -- and
installation that |'ve run into. People are always
talking to their fire marshal and say: "Hey, this is
what we've got on site. These are our hazards."

COW SSI ONER AMPOMAH:  Yeah. So sone
few additional questions for you. So it's not I|ike
you like the idea of third-party review, is that
correct?

DR. HELM CLARK: I like the what
revi ew?

COWM SSI ONER AMPOMAH:  The third party.

Yeah. The third-party review on the applications.
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Mostly departnents that --

DR. HELM CLARK: -- party review?

COW SSI ONER AMPOMAH:  The perm t
application review. Do you support a third party
review of, let's say, the nodels that woul d be
submtted as part of the application? So |I'm noving

fromthe rule right now, and |I'm asking you a

di fferent question.

DR. HELM CLARK: Okay. Yeah.

poi nt during the review process?

COW SSI ONER AMPOMAH:  So | ' m aski ng
you, are you in favor of, let's say, a third party

review ng the applications instead of, let's say, OCD

review ng the applications?

DR. HELM CLARK: | believe there shoul d

be a public review of applications.

COW SSI ONER AMPOVAH: Public revi ew of

the application. At what point, considering

confidential business informtion?

DR. HELM CLARK: Are you asking ne

about who should be -- who should be allowed to view

proprietary business informtion?

COWM SSI ONER AMPOMAH:  No.
directed the question though with the response. So |

was asking you, are you in support of OCD using

At what

t hi nk you
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| ndependent third-party reviewers of the submtted
appl i cations?

DR. HELM CLARK: Oh, to aid -- to aid
OCD s own review of --

COW SSI ONER AMPOVAH:  Exactly.

DR. HELM CLARK: Yes.

COW SSI ONER AMPOVAH:  Ckay. Now, | et
me ask you. So in case there is, let's say, a
conflict, disagreenent between OCD s own interna
review, EPA's, guidance or rule, and then the third-
party reviewer, who makes the final decision?

DR. HELM CLARK: It should be the

Di vision. But, you know, that's -- that's a | egal
thing. That's up to you guys. If -- if --
COW SSI ONER AMPOVAH: Oh, pl ease go
ahead.
DR. HELM CLARK: No, no, no, no. | t
would -- it was a tangential comment. Let's keep
goi ng.

COW SSI ONER AMPOVAH: Ckay. Now, SO
you you've recommended several provisions that we went
t hrough as part of, let's say, the rule. You want us
to inplement this rule. Now, there are other states
that do have primacy. Did you check to see if any of

t hese primacy states incorporated any of these
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provi sions that you are suggesting to the Conm ssion
into their rule?

DR. HELM CLARK: |'d have to | ook at ny
list.

COW SSI ONER AMPOVAH:  Okay.

DR. HELM CLARK: You know, I'mgoing to
have to say right off the top of my head, |I'd have to
go back and |l ook at all of the different rules. |
know t hat there were sonme -- sone significant
deviations in -- in North Dakota's rules, but I'm

going to say right -- right now, off the top of ny

head, | don't know.

COW SSI ONER AMPOMAH:  Okay.

DR. HELM CLARK: [|'d have to go
t hrough --

COW SSI ONER AMPOVAH: Okay. Thank
you. So ny |ast question to you, so did you al so have
I ssues with OCD staffing |evels?

DR. HELM CLARK: No.

COW SSI ONER AMPOMAH: Okay. Then I'm
going to end here. Thanks so much for your testinony,
and | do appreciate that. Thank you.

THE HEARI NG EXAM NER: Thank you,

Comm ssi oner Anpomah.

DR. HELM CLARK: Thank you.
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THE HEARI NG EXAM NER:  Conmi ssi oner
Czoski, do you have questions of Dr. HelmC ark?

COW SSI ONER CZOsSKI:  Yes, | do.

THE HEARI NG EXAM NER:  Ckay.

EXAM NATI ON

BY COWM SSI ONER CZOSKI

COW SSI ONER CZOsKI : Hel | o,
Dr. HelmClark. Thank you for your time today. So
" mgoing to start off kind of going through your
presentation and ask sone questions built off that.

DR. HELM CLARK: All righty.

COW SSI ONER CZOSKI:  So | have a few
questions about the executive summry. And when you
say that applicant sinply followed the EPA checkli st,
can you el aborate a little bit nore on that, please?

DR. HELM CLARK: Oh. No, | wish I
coul d remenber where this checklist cones from but

| -- I -- I've seen it in nmultiple applications.

There's a checklist, and it's got -- it's a |list of
everything that the -- the EPA wants to see in a
permt.

It may actually be based off of their
forms that they |like people to use, but it's -- it's
the sanme list. | see it over and over again. And

that's what I|"mreferring to.
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And, | nean, basically, it's -- it's
just a checklist. You know, we want to see, you know,
we want to see your well logging. W want to see
where you're going to collect for. W want to see,
you know, if it's -- how you've done your -- your site
characterization. |It's basically just a list of
requi rements.

COW SSI ONER CZOSKI @ Okay. Thank you.
I n your experience review ng these Class VI permts,
do applicants often need to go back and coll ect
additional data in order to ensure that the permt can
be approved?

DR. HELM CLARK: | can't speak to that.
| -- I -- I"musually seeing the permt after the
permt's been finalized and submtted. So if -- if a
permttee has put a permit in, and they've got m ssing
I nformation, and -- and a -- a state or the EPA has
said, "We want to see nore information on this topic,"”
that's conpl etely okay.

COW SSI ONER CZOSKI: Okay. Thank you
for that clarification. So | want to talk a little
bit nore about sone of the well investigations. So
would it surprise you to hear that there was recently
a leak, a fluid leak, froma well in Southeastern New

Mexi co that was plugged sonetine in the 1950s?
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DR. HELM CLARK: Would | be surprised
If there was a | eak out of a plugged well that was
pl ugged in the 1950s? | wouldn't be surprised at all.
COW SSI ONER CZOSKI @ Okay. Thank you.
And if so, if you were looking at a permt, and there
was -- let's say there was a well in your area of
review simlar to this, say, fromthe 1950s, and
there's no other well plugging information of how it
was plugged and where it was plugged, how would you
deal with that concern when review ng these permts?
DR. HELM CLARK: | would target that
wel | as being sonething that needed to be corrected.
COW SSI ONER CZOSKI @ And how woul d you

suggest that be corrected?

DR. HELM CLARK: | woul d suggest the
wel | be plugged.

COW SSI ONER CZOSKI: |Is there any
other log -- is there logging they could do to check

the integrity of the well for permtting?

DR. HELM CLARK: If it's an old well
that's already been plugged, it -- it's going to have
at -- at l|east, you know, it's going to -- it -- it's

going to have a cenent slug on the top, and who knows

what's on the bottom You -- you m ght have to
actually drill out old drilling nmud or whatever the
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they stuff down the well to plug it in -- in order to
plug, you know, that it -- it's -- it's not -- it's
not a sinple problem There -- there's no -- there's
no magi ¢ word here.

COW SSI ONER CZOSKI:  Yeah. Thank you
for that. So at what point in the permtting process,
i n your experience, would this need to occur?

DR. HELM CLARK: You'd have to get all
of these wells corrected. For the -- for the ones
that you've identified for correction, they need to be
fi xed before you start again.

COW SSI ONER CZOSKI:  Okay. And on
your slide here, you said that there was
contam nated -- there's contamnation into a
tributary. | was just wondering if you could go a
little bit nore into detail about that contamn nation.

DR. HELM CLARK: Lake Veto didn't exist

until, | believe, after World War 1l, when they filled
it up. When they filled it up, they -- they used
em nent domain to contam nate property -- property
around the -- the | ake that they forned.

Part of that -- part of that property

t hat was taken by em nent domain was part of a farm
belonging to a famly that's owned that property for

wel |l over 100 years.
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The -- in the 1930s, the farnmer of that
property, because it -- it was, you know, it was big -
- big oil time in Appal achia, brought in -- brought in
adrill rig and drilled -- and drilled, you know, a --
a series of wells on the farm 1|ike everybody el se was
doing in the nei ghborhood.

| don't even know if any of those wells
went into production. | believe they drilled four
wells on that property. They -- they were all

undocunent ed.

VWhen -- when Redbird No. 4 went -- went
live, and | believe it went live in -- | may be off by
one or two years -- | believe it went live in 2017.

In the next year, things started happeni ng around t hat
Class Il well, one of which is gas wells conpleted in
a production level, and | believe it was 2,000 feet

hi gher than the injection level, started -- started
getting destroyed by infiltration by -- by rock.

And at first, it was just a handful of
wel s and eventually becane 28 wells. That -- the --
the disposition and the damages for those wells is --
Is a court case that's currently going to the courts
i n Ohio.

The -- the well that was originally --

the -- the well that did the discharge of the
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tributary is actually, when it was originally drilled,
it was on dry land. When they filled the reservoir,
it becane a creek. So that abandoned well was
actually in the bed of the creek.

And what was observed by peopl e using
the | ake was -- was the contam nation of the brine
and -- and sone -- and -- and petrol eum products that
were getting into this tributary and getting into the
| ake.

And that's how they actually discovered
the -- the initial problens with that well or the
rel eases fromthi s abandoned, undocunented well.

Whul d you i ke nore details? There's -- there's
actually -- there's actually two reports that are out
on the Ohio DNR site that discuss this in great
detail .

COW SSI ONER CZOSKI:  Ckay. Yeah.
Thank you for elaborating on that. And so that well
that was | eaking inside of the | ake, you said that
there was no docunentation of that and -- correct?

DR. HELM CLARK: Yeah. There was no
docunmentation of that in Ohio's oil and gas well
dat abase. They di scovered that the famly knew about
it because when it started discharging -- | don't know

If the DNR interviewed themor if they came up and
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said, "Oh yeah, our grandfather drilled that well."
But it was discovered that the land -- the original

| andowners had the know edge that those wells had been
drilled.

COW SSI ONER CZOSKI:  Okay. Thank you.
And do you have any idea how many undocunented wells
could be in an area that has oil and gas devel opnent ?

DR. HELM CLARK: Your guess is as good
as m ne.

COVMM SSI ONER CZOsSKI:  Yeah.

DR. HELM CLARK: Yeah. | -- | suspect
that in the devel oped fields, we actually have a
better idea, especially the ones that are stil
produci ng, even old fields that have not been -- that
have not been subject to production for many years or
pl aces where people have just wildcatted, those are
the ones |I really worry about.

And of course, these really, really old
wells that people drilled, like, in the '20s and ' 30s
and never docunented, they're -- they're a big
pr obl em

COW SSI ONER CZOsKI:  Yeah. U. S. has a
| ong history of oil and gas devel opnent.

DR. HELM CLARK: There'd have to be

tens of thousands. | mean, | -- | forget what the
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national estimate is, but it's very sobering. 1In a
way, if you think about it, we don't have a -- with
Class VI, we don't have an AOR problemor a fault
problem \What we really have is an abandoned wel
probl em

COW SSI ONER CZOSKI:  Thank you. So
there was sonme discussion that AORs could be |arger
than 10 mles. And | was wondering if instead of
maybe having a fixed radius, if there' d be sone kind
of additional buffer that you could suggest or in your
expertise, so if it was -- if there was an AOR t hat
was 10 mles, you know, how -- should there be an
extra certain buffer put on whatever area the AOR i s

so it's not a conplete fixed distance?

DR. HELM CLARK: | don't know. |
got -- 1 -- 1 -- 1 I'dreally have to mull that one
over. You know, the -- the largest AOR that | know of

is 2 mles. And that's ADMs. And ADM has been
runni ng, what, since 2007. They ran, | believe, in
2007 and then 2014.

Then they took a -- then they took a
break, and they -- and they started injecting again in
2017. | think in the United States, they're the ones
who have injected the nost CO2. And they're just 2

ml es.
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| think Sleipner is about four. But
Sleipner is -- is injecting into a signal -- that --
that's Sleipner in Norway, if you' re not famliar with
the project. | believe Sleipner is around four. |
think that's the |l argest one |'ve heard about it.

COWM SSI ONER CZOSKI:  Okay. Yeah.

Thank you.
DR. HELM CLARK: If it was 10 m | es,
| -- 1 just have -- if it was really as big as 10
mles, geez. | -- 1 think -- | think I would -- | --
| think I would -- | think I'd recomend that you | ook

at schools and public buildings 10 mles fromthe
peri phery of -- of that AOR. It seens extrene,
t hough. | nmean, that -- that -- that's a huge area.
COW SSI ONER CZOsSKI: Ckay. Yeah.
Thank you for that. So in the rule as it's witten
now, it nmentions that only faults that could transect
the confining zone need to be included in the AOR
And | was wondering if you agree with that or if you
think that all faults dependent on where they are in
relation to the injunction and confinement zone shoul d
be mapped?
DR. HELM CLARK: | think all faults
shoul d be mapped.
COW SSI ONER CZOSKI @  Okay. Thank you.
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And, | guess, why do you think that?
DR. HELM CLARK: Because | think we're

m ssing details. W, you know, | -- as | said before,
we -- we only have limted ways to map the subsurface.
And even -- even if you do your single best job of

trying to map all the faults in the subsurface, you
coul d have m ssed sonet hi ng.

And -- and very often, especially wth
t he i nduced seismcity, you're going down instead of
up. And -- and you're exploiting faults in the

crystalline basenent that then communi cate to, you

know, could -- can conmunicate to other faults or to
wel | s.

Sol -- I think limting it to the --
to the -- the confining zones and the injection zone
is too narrow. | want to know where every single

fault was because one of those faults actually could
end up being a transm ssive fault that leads to a
di scharge outside of the AOR

COW SSI ONER CZOSKI: Okay. Thank you
for sharing that. And have you ever in your
experience reviewing Class VI permts, have you ever
| ooked at one that didn't have 3D seismc?

DR. HELM CLARK: Yes. And | screaned
"Bl oody hell" because | didn't like it.
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COVM SSI ONER CZOsSKI:  How did they --

DR. HELM CLARK: That -- that was --
the last -- permit and -- and -- oh, don't get ne
started.

COVM SSI ONER CZOsSKI:  How did t hey
support that there were no faults in the area if they
didn't have any mappi ng?

DR. HELM CLARK: Well, maybe |
shoul dn't say they didn't have any mappi ng. What that
permt had was pages and pages and pages of seismc
sections that were totally blacked out.

They showed -- they showed three
seismc sections to the west of the proposed injection
site where there were no other wells, no well |ogs, no
core, no nothing, just three 2D seismc lines. And
they made their case that they, you know, had an area
that was sufficiently unfaulted, that it wasn't a
probl em

We screaned "bl oody hell™ in that
permt review. | -- | think having three 2D seismc
lines on the entire west side of an AORis utterly
| nadequate. | called it a data desert. | don't -- |
didn't think their permt was justifiable.

Oh, their stratigraphic well was 6

mles away fromtheir injection well in -- in deltaic
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In, you know, in a deltaic progressive environnent.
And -- and you know how qui ckly things can -- can
shift laterally in those kinds of environnent. Yet
there stratigraphic well was 6 mles by any other
direction to the east. | just -- oh, don't get ne
started. 1"l stop.

COW SSI ONER CZOsSKI:  Thank you for
sharing your experience with that. So do you think
t hat 3D seism c should be required? And |I know you
went over sonme exanples where that m ght not be the
best tool, but --

DR. HELM CLARK: [|'min favor of any
geophysi cal nmethod that can give you a really great
picture. Usually that's 3D seismc. But as | said,
if -- if we're getting into the Rio G ande Rift here,
and we're | ooking at, you know, and -- and we're
| ooking at trying to do seism c through those --
| ayers of basalt, you've got a problem

COW SSI ONER CZOSKI: So do you think
such, like, gravity surveys could maybe be used to
hel p map structures?

DR. HELM CLARK: Well, gravity --
gravity is kind of coarse, especially if you're trying
to see details that are very deep. Gavity -- gravity

isn't going to help you that nuch.
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Neither is, you know, really, seismc

Is the go-to thing. And -- and if you can't do 3D

seismc or you can't collect the five -- five billion
2D seismc lines, and then, you know, you're -- you're
| ooki ng at going to a, well, anbient, you know,

anbi ent noi se tonography seism c nethods instead.
You' ve got to be using sone kind of

seismc nethod. There's really no other way to find

faul ts besi des pincushioning the ground with a billion
hol es and -- and nmaking a, you know, detailed
stratigraphic section. You know, just -- seismc is

t he name of the gane.

COW SSI ONER CZOSKI:  So | have nore
guesti ons about anbi ent noi se tonography, but we can
wait till tomorrow, you know. We you need to break
soon, soO --

DR. HELM CLARK: Oh, wow. |It's |ate.
Sorry. Didn't nean to be -- didn't nean to be so | ong
on the tooth in tal king.

COW SSI ONER CZOSKI: No, | appreciate
you sharing your experiences.

DR. HELM CLARK: Okay.

THE HEARI NG EXAM NER:  All right.

Let's break for the afternoon. We'Ill resune at nine

wth public conmment and then return to Dr.
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Hel m Cl ark's questioning. Thank you.

MR. TUCKER: Madam Hearing O ficer?

THE HEARI NG EXAM NER:  Yes.

MR. TUCKER: Bef ore we break, could we
just discuss scheduling tonmorrow real briefly?

THE HEARI NG EXAM NER: Yes. Go ahead.

MR. TUCKER: So di scussing scheduling
tomorrow with the other parties in the room Oxy's
W t ness, Caroline Wachtman, has traveled to Santa Fe
fromout of state to provide testinony in person.

We'd like to request a slight change to
the order of presentation to allow Ms. Wachtman to
testify tonorrow so she doesn't have to extend her
travel or book a second flight.

| " ve spoken with the parties in the
room and they graciously agreed to change the order
of presentation -- put the parties on the platform so
we need to give thema chance to weigh in.

But specifically, we'd |ike to have
VELC s witness, Peter Mrgan, go first as schedul ed,
and then have Oxy's panel go next, and then take up
WELC s witness, Dr. Harvey, afterwards, if the hearing
of ficer and Comm ssion are anenable to that.

THE HEARI NG EXAM NER:  All right. Let

me pause for a nonent in the event there's anyone on
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the platformwi th an observati on about that.

MR. PAVLI K: | think that's fine with

us. As long as Dr. HelmClark can finish in the

nor ni ng, that sounds great.

THE HEARI NG EXAM NER: Al |
Anything else? All right.

Well, thank you very much,

right.

M. Tucker

and Ms. O Gady. We will proceed with the plan you

descri bed.

MR. TUCKER: Thank you very nuch.
THE HEARI NG EXAM NER: Thank you.

(Vher eupon, at 2:49 p.m,

proceedi ng was concl uded.)

t he

Page 977

Veritext Lega Solutions
Caendar-nm@veritext.com 505-243-5691

WWWw.veritext.com



© 00 N oo o A~ W N P

N NN N NN R P P R R R R R kR
o A W N P O © 0 N O O M W N P O

CERTI FI CATE

I, RYAN AUTEN, the officer before whomthe
foregoi ng proceedi ngs were taken, do hereby certify
that any witness(es) in the foregoing proceedi ngs,
prior to testifying, were duly sworn; that the
proceedi ngs were recorded by ne and thereafter reduced
to typewiting by a qualified transcriptionist; that
said digital audio recording of said proceedings are a
true and accurate record to the best of ny know edge,
skills, and ability; that | am neither counsel for,
related to, nor enployed by any of the parties to the
action in which this was taken; and, further, that |
am not a relative or enployee of any counsel or
attorney enpl oyed by the parties hereto, nor
financially or otherwi se interested in the outcone of

this action.

RYAN AUTEN
Notary Public in and for the

State of New Mexico
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CERTI FI CATE OF TRANSCRI BER

|, KATHLEEN ALCORN, do hereby certify that
this transcript was prepared fromthe digital audio
recordi ng of the foregoing proceedi ng, that said
transcript is a true and accurate record of the
proceedi ngs to the best of ny know edge, skills, and
ability; that I amneither counsel for, related to,
nor enpl oyed by any of the parties to the action in
whi ch this was taken; and, further, that I amnot a
relative or enployee of any counsel or attorney
enpl oyed by the parties hereto, nor financially or

otherwi se interested in the outcome of this action.

// A S /]

N aAEAL L e b (N (SRl

KATHLEEN ALCORN
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