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0. sure. So what I'm asking, sir, you indicated
that there was a state license. We went over the
Nuclear Regulatory Commission License, and you said
that wasn't the applicable one. There was a state one
for Pennsylvania for the use of the radicactive tracers
at the Yeager site; correct?

A, vegh. 1 said it was either recipreclity from
ancther state or Pennsylvania. I didn't know which
one.

Q. Okay. But aithner way, there was s5ome license
oxr permit;‘correct?

A, We always cperate with a license, correct.

Q. Qkay. And so by virtue of that license, that

would have been specific to the Yeager site; correct?

A. o,
Q. So it just would have been a general one?
A, Correct.
Q. and under that licensure, would you have
to —— would proTechnics/Core Laboratories have to have

notified the Pennsylvania DEP of ProTechnics/Core
Laboratories' use of radicactive tracers at the Yeager
site specifically?
A. I do not know.
MR, ARNOLD: Your Honox, again, I object.

This is more and wore of the same. We're going over

R——— T

H

———
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and over this. She is asking guesticns that go way
beyond what is at jigsue in the motion to compel.

THE COURT: The witness is prepared to
answer, and he may.

THE WITNES3: . Yeah, I think that, =again,
because 1 don't have a recollection of the date of how
we were operating. Whether it was reciprocity Or not.
1f it was reciprocity, we would have to notify the
state. If it was a state 1icense of Pennsylvania, then
we don't have to notify.

THE COURT: You can do it anywhere in the
state?

THE WITNESS: Correct.

MS. SMITH: Okay.

THE WITNESS: And that's my understanding.

THE COURT: Okay.

MS. SMITH: May I approach, Your Honor?

THE COURT: You may. |
BY MS. SMITH:

Q. T'g handing you what's being marked as
Exhibit 12.

(Plaintiffs' Exhibit 12 was marked for

identification.)

BY MS. SMITH:

0. 3ir, do you recognize this document at all?

e




131

A. No.

Q. Okay. With regard to it, as it suggests,
it's a Preparedness Prevention and Contingency Plan —-
PPC -- for Washington County,‘filad by Range Resources
with the ?ennsylvania DEP.

If you look tc the very pack of the document,
under Appendix F; it gtarts at the Bates No. RRA-LK
002966.

A. Appendix F. I ses that.

MR. ARNOLD: Your Honoxr, I'm going to object.

MS. SMITH: I didn't even get a gquestion out.

MR. ARNOLD: He's indicating he has no -—— we
had no knowledge of this document. It's a Range
Resources document. An& it just doesn't have anything
to do with the issues.

THE COURT: Well, I'll listen to the
question.

BY MS. SMITH:

Q. With regard te this list of materials that
were used at the Yeager site, could you look at it and
tell me if there are any proTechnics/Core Laboratories
radioactive tracers or chemical frac tracers listed by
CcFT 1100 or Ir-192 in this 1ist?

MR. ARNOLD: Your Honorx, there's a complete

" lack of foundation for that question.

_— —— s
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THE COURT: The ohjection is sustained,

For onz, wa would be bere for the rest of the
evening.

For two, this is not his document, and he
doesn't know anything aboutrit. He just said he
didn't.

And for three, what you're doing is, once
again, deposing the witness. And that's not what he's
here for.

MS. SMITH: Your Honeor, for purposes of the
relevancy of this, this is the list that's provided by
Range Resources to the DEP about all of the products
that were used at the Yeager site. I have raviewed
this, and_there is no listing of any ProTechnics’
documents.

and so what I was asking him to de was to
just look at that 1ist to make sure that I'm right.
That I'm not reading this wrong in some way Lo say
that, no, it is in here. That's why I was asking him.

THE COURT: Okay.

MR. ARNOLD: It's not a proper purpesie for
the gquestion at this hearing today, Your Honor.

THE COURT: Sustained. I agree.

MS. SMITH: Okay. That's all I have, Your

Honor. Thank you.
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guestions?

redirect.

down.

Honor.

MR,

THE COURT:

MR. ARNOLD:

THE COURT:

THE WITNESS:

THE COURT:

THE COURT:

MS. SMITH:

THE COURT:

ARNOLD:

Mr. Arncold, do you have any other
Your Honor, I do not have any

Ckay. Mr. Flecker, you may step
Thank you, Your Honor.

Did ycu have another witness?
ProTechnics dees not, Your

okay. I don't suppose you -7

Nothing further, Your Henor.

Okay. 1'11 review all this and

enter an appropriate order. I think I understand the

issues.

Court's in recess.

MS, SMITH:

MR, ARNOLD:

(Whereupon,

concluded.)

Thank you, Your Hencx.
Thank you, Your Eonor.

the above-entitled matter was
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evidence a2
stenograph
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CERTIFICATE

1 hereby certify that the preceedings and
re contained fully and accurately in the
ic notes taken by me of the hearing of the

e, and that this is a correct transcript of

A

i I {
Fooy . Ao b 7y )
YO R NN

'
N

J—

e

Resa fall

Court Reporter

The foregoing record of the hearing of the

e is hereby directed to be filed.

/s/ William R. Nalitz , S.

J.

WILLIAM R. NALITZ,

SEMIOR JUDGE
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Alice, TX 78332
Phone: 361-668-3382
Fax: 361-664-6055

183 Old Post Ozk Rd,
Kilgore, TX 75662
Phone: 503-984-4223
Fax: 903-983-3287

2001 Commerce
Midland, TX 75703
Phone: 432-563-5879
Fax: 432-699-1182

Louisiana

1004 Albertson Pkwy
Broussard, LA 70518
Phone: 337-330-2822
Fax: 337-330-2872

New Mexcio

2080 A Afton Place
Farmington, NM 87401
Phone: 505-326-7133
Fax: 505-326-1879

Wyoming

570 Jonah Dr.

Rock Springs, WY 82201
Phone: 307-362-2030
Fax: 307-382-0315

Colorado

703 Greenway Drive
Fruita, CO 81521
Phone: 970-858-1778
Fax: 970-858-1779

http://www.corelab.com/protechnics/locations

Fax: 713-328-2161

705 W. Wadley Ave.
Suite 250

Midland, TX 79705
Phone: 432-687-5797
Fax: 4132-687-5862

1901 Rickety Ln,
Sujte 112

Tyler, TX 75703
Phone: 903-581-4558
Fax: 903-581-1794

California

3437 Landco Drive
Bakersfield, CA 93308
Phone: 661-325-1979
Fax: 661-325-5808

Pennsylvania

375 Southpointe Blvd
Suite 330
Canonsburg, PA 15317
Phone: 724-743-7040
Fax: 724-743-7042

Oklahoma

3030 NW Expressway
Suijte 1416

Oklahoma City, OK 73112
Phone: 405-418-2110)

Fax: 405-562-1187

403 S. Cheyenne Ave,
Suite 506
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California

2437 Landco Drive
Bakersfield, CA 93308
Phone: 661-225-1979
Fax: 661-325-5808

Oklahoma

4300 SW 33rd St.
Oklahoma City, OK 73118
Phone; 405-680-5560
Fax: 405-680-5568

Utah

1348 S 1500F
Vernal, UT 84078
Phone: 435-789-6621
Fax: 435-789-5676

West Virginia

1701 St. Mary Pike
Parkersburg, WV 26104
Phone: 304-422-2144
Fax: 304-422-2166

150 W. Alrport Industrial Park Rd.

Lot# 27

Parkersburg, WV 26104
Phone: 304-464-4250
Back Office: 304-464-4291
Fax: 304-464-4292

Tulsa, OK 74103
Phane: 918-742-0590
Fax: 918-622-4121

Colorado

621 17th Street

Suite 1740

Denver, CO 80293
Phone: 303-586-5236 or
or 303-586-5237

Fax: 303-297-7723
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

In1 the matter of:

ora‘ton's L2, ; Violations of the Radistion Protection Act of
: : Tuly 10, 1984, P.L. 688, Ne. 147,35P.5. §

: 7110.101 et seq

: License No. &8

chnics Division.of Core Lab

and 25 Pa, Code § 217 ef seq.

CONSENT ORDER AND AGREEMENT

This Consent Order and Agreement (COA) iz entered irdo thisz‘v day of HW{M{QW , 2010, by and
between the Com:_nonwcalth of Pennsylvania, Department of Fovironmentnl Protéction (the
“Department”), and ProTechnica Division of Core Laboratories LP (“ProTechnics”), aka ProTechnics, 2

Core Laborataries Company (“ProTecknics”).
Findings

The Department has fmind and determined the following findings which ProTechnics agrees are
true and comect. . ‘ . . . )

A. The Department is the agency with the duty and authority to administer and enforce the
Radiation Protection Act, Act of July 10, 1984, P.L. 688, No. 147, 35 P.8. § 7110.101 et
seq. (“The Act”) and Section 1917-A of fhe Administrative Code of 1929, Aot of
April 9, 1929, P.L. 177, as amended, 71 P.8. § 510-17 (“Administrative Code™); and the
rules and regulations promulgated thercunder. ‘ oo

B. ProTeshnics conducts business at} Rt SRR
B b R s i : of ro_T&ccs.

C. ProTechnics 15 contracted by well owners and/for well operators (“Well Owner/Operator”)
to injoct radioactive material info gas wells, which are intended to extract natural gas from
the Marcellns Shale Formation. The injection is necessary fo determine the effectiveness

of hydravlic fracturing,

D, On April 1, 2008, the Department granted the Reciprocily General Licens pa—
' B thnrized ProTechnics to conduot radipactive trac




~ E. On Apdl 20, 2009, the Department granted the renewal of Reciprocity CGeneral Liceﬁse

8 The license remained in effect until April 30, 2010,

E, On December 10
" Following ProTechnics’ departore from the R ack incident cccuired,
which produced radioactive residual waste. The radicactive residual waste was transported
from the stte and directed for disposal by & fhird party.

209, ProTechnics inject'ed

G. On December 22, 2009, Modern Landfill notified the Department that a load of waste had

alarmed their radiation monftors. The source was identified as R i residval waste from

1. On December 30, 2009, ProTechnics attended a meeting with Department representatives and
agreed to apply for a Pennsylvania Redioactive Materials License.

. OnJanunary 26, 2010, ProTechnics submitted an incident report and affirmed their commitment
to obtam a Pennsylvania Radioactive Materials License,

" J On Jamary 28, 2010, the Department issued a Notice of Violation (“NOV™) to ProTechnics for
failing to adbere to the terms of Texas Radioactive Material License Number i and
yeciprocity general license

K. Pennsyivania Radioactive Materials License SRS s issued on February 26, 2010 and
remains in foll effect throngh February 26, 2020. T .

e s T i (“Well Owner/Operator™)  contracted ProTechnics to imject
adioactive tracer imto a series of wells located along the £5 v

i B el The injections occurred between
Apol 17, 2010 and April 23, 2010,

M. On Aprl 17, 2010, reprosentatives from the Well Owmer/Operator and ProTechmics signed a
well fracer agrezment for e Sl B The agreement describied the necessary
actions to be taken in the event of a woll flow bacld well reversal and authorized the piacing of
well returns (containing radioactive tracer material) for decay [nt Situ on Site,

N, ProTechnics condneted a Site survey on April 23, 2010 priot to their departure.

O. Between the daies of April 23, 2010 and Aprl 27, 2010, licensed radiocactive material returned .
1o the surface or fowed back al SR {(*flow back incident”). Well retums, contaming
approximately 0,078% of the injected quantity of were collected onto a tarped area
sround the weil and allowed to evaporate. The farp was cut info pieces and directed for

disposal by a third parfy.

Thren ¥ ~F 14



P. On May 21, 2010, Rustick, JLC McKean County Landfill (“McKean County Landfill”)
notified the Department thata load of waste had alaoned their radiation monitors. Ths source
&in residual wasts, inclodmg, but not Hmited to the tarp from the Site,

was identified a5

Q. On Mazy 24, 2010, the Wall OW]:[BI‘/Opcra’mr confacted PrDTechmcs and advised them of the
ﬂow back incident at SR subscquent radiation alarm at MoEean County Land_fﬂl

R. On June 1, 2010, the radioactive residual waste was returned to the Site for decay In Sitw.
ProTechnics posted a sign and placed a fence around the ‘area contammg the radioactive

residnal waste,
S. ProTechnics violated the reguiatory requirernents nader the Act as follows:

" 1. ProTechnics failed to transfer radioactive material to an authorized entity that was licensed -
to handle radioactive matsrial in viclation of 25 Pa. Code § 217.1(a).

2. ProTechuics failed io oply use or store hcensad matf:ual at temporary job sfres in
Pennsylvania, as requited by G SRR nd 25 Pa. Cods § 217.1(a).

3. ProTﬁchmos falled to adhere to the Emergency and Ope:ratmg Procednrss included in
RN in violation of License SNEERE Conchhon@ and 25 Pa, Cade §

4, ProTechnics failed to submit a report and a signed agreement from the propesty owner
anthorizing storage for Decay I Situ within 30-days of an uncontrolled well reversal,

n ﬁuolatton of Idccnsc_Condmon@nd 25 Pa. Cede § 217.1(2).

T, On Fame 15, 2010, the Departmeut issoed an NOV to ProTechnics, for the violations hs’fed in .
Par.agraph 3, ahove.

U. On July 12, 2010, an administrative enforcement conference wa held bctwaen PmTachmcs
and representatives of the Department, ProTechnics provided thy 3
dated April 17, 2010; a draft of proposed changes fo the Wcll site agreement; as well as coples

of job site survey forms,

Y. On Taly 13, 2010, ProTechnics submittad a report to the Deparbnenl as wc]l asa descnptmn of
proposed comrective actions.

W, On July 23, 2010 ﬂ:\a Df:parfmant sent a deficisncy letfer raquestmrr a 30-day report, which

l'EB agreamf:nt and a copy of ProTechnics’ gndelmes for radmacé:we ﬁar;ers dg
Wcll stimulafions. _



Y. The violations described in Paragraph S, above constifnte unlawiul conduet under Section 307
of the Radiation Protection Act, 35 P.8. § 7110.307, a public muisance under Section 309(a) of
the Radiation Protection Act, 35 P.S. 8 7110.309(2), and subjects ProTechnics to civil penalty
Liability under Seotion 308(e} of the Radistion Protection Act, 35 P.8, § 7110.308(e).

. ORDER

Afrer full and complete negotiation of all matters set forth in this COA and vpon mutual exchange
of the covenants herein, the parties desiring o avoid lifigation and intending to be legally bound, if is
hereby ORDERED by the Department and AGREED to by ProTechnics as follows:

1, Anthority. This COA is =n Order of the Department auﬂmﬁig:d and issued pursusnt to
Section 308(e) of the Radiation Protection Act, 35 P.S, § 7110.308(e) and Section 1917-A
of the Administrative Code, supra. The failure of ProTechnics to comply ‘with any term or
condition of this Consent Order and Agreement shall subject ProTechnics to penalties and
remedies provided by those statutes for failing fo comply with an order of the Department.

2. Findings.

" a ProTechrics agrees that the findings in paragraphs A through Y- are troe and comect
and in amy mafter or proceeding involving ProTechnmics and the Department,
ProTechuics shall not challenge the accuracy ot validity of these findings.

b. 'The parties do not authorize any other persons to use the findings in the COA Ineny
matter or proceeding.

3, Corrective Actions.

o ProTechnics shall provide a copy of the Radioactive Tracer Well Site Agreement in
Attachment A to each Well Owner/Operator who contracts ProTechrics to conduct

a raclioactive tracer study within Pennsylvania.-

b, ProTechnics and the Well Owner/Operator shall sign and complete a Radioactive
Tracer Well Site Agreement for each well that is traced in Pennsylvania, Within
five business days of completing the form, ProTechnics shall submit & copy to the

Department,

Prior to fracing each well, ProT echnics shall provide an instrnctional session fo the
Well Owner/Operator which includes, but is not limited to general radiation safety
principles, as well as procedures for handling flow back incidents and acceptable
methods of disposal. ProTechnics shall document that training was provided.and

provide copies to the Department upon request.
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4 Within 14 days of the esecution of this COA, ProTechnics shall submit a license
amendment request to the Department 1o amend Licensef St as follows:

1. ProTechnics shafl request that License |g Condition @ be

_ amended to exclude the tern “Property Owmner,”

9. PraTechnics shall request that Licensegy RS - =meuded o include
the snbrojssion of the compleied Radicactive Tracer Well Sila
Agreement within five business days of signature and completion.

1, ProTechnics shall request that License be amended fo include
that ProTechnics make arrangements with the Well Ownexr/Operator to
ensure the stabilization of each earthen barier containing radiosetive
residual waste for I Sit decay within Pennsyivania. ProTechnics shall
conduet & minireum of one inspection per year which shall inclnde, but
not be limited to an assessment of the integrity of the area, marlings,
and fencing; the adequacy of stabilization, en indication of any
paintenance thaf may be required; and documentation thet the
inspection was completed. '

-

the

4, ProTechnics shall request that License [ ondition EoEs
. amended to include that ProTechnics will provide notification to’
Department in accordance with Paragraph 10 of this COA.

5. ProTechnics shail request that Licanscme amended to include
that ProTechnics will immediately notify the Department upon
confirmation that licensed radioactive material is contained within flow
bacl! well retums, :

. In the event of a flow back incident, ProTechnics shall contain the well reversals
containing licensed radioactive materal to the on site earthen barrier, in accordance
with Section 7 of the Emergency and Operating Procedures included in Licenseg =

“ Condifion

f Upon confipmation that licensed material has retumed to the surface, ProTechnies-

shall immediately notify the Depariment in accordancs with Paragraph 10 of this
COA. This shall apply to all well retumns / flow back contaiming licensed
radioactive material regardiess if it is controllsd or uncortrolled and regardless of
the guantity of Yicensed material that reaches the surface,

g, ProTechnics shall conduet and document a complete survey and sketch of the area
surrounding the well retums / flow back containing licensed material in accordance
wifh Section 7.1.4 of the Emergency and Operating Procedures included in License

Condifion ProTechnics shall provide copies of the completed

survey form fo the Department upon request,

:
b
|
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. ProTechnics shall submit a ral'nort, which summarizes the events that caused licensed
radicactive material to flow back and all actions taken. following the incident, The

report shall be in accordance with the terms of License§ &8, Condition
and shal be submitted within 30 days of the flow back of icensed material.

4, Civil Penalty Settlement, Upan sigming this COA, ProTechuies shall pay the civil penalty

of TWENTY NINE THOUSAND DOLLARS (520,006/00). Subject to Paragraph 5,
below, this payment is in seftlement of the Department’s claim for civil penalties for the
violations set forfh in Paragraph 8., herein. The payment shall be by corporate check or the
like, made payable in the following manner and to the referenced parties: {a), Payment in
the amoumt of TWENTY NINE THOUSAND DOLLARS ($29,000.00). to the '
“Commeonvrealth of Fenmsylvania, Radiation Protection Fond” and sent ofo-Ms. Lisa A,
Forrey, Comphance Specialist, DEP Southeentral Region, Radiation Protection Program,
509 Elmerton Avenue, Harrisburg, PA 17110-8200,

5. Stipulated Civil Penalties.

a, Inthe svent that ProTechnics fails to comply in a imely manner with the provisions
of this COA, ProTechnics shall be in violation of this COA and, in addition to other
applicable remedies, shall pay a civil penalty in the amount determined under the
following schedule: '

1. For any docomented violation of Paragraph 3, ProTechnics shall pay of
civil penalty of FIVE HUNDRED DOLLARS ($500.00) per day for each
yiolation,

b. Stipulated eivil penalty payments shall be payable monthly on or before the fifieenth
day of each suoceeding month, and shall be forwarded as described in Paragraph 4,
above, ‘

c. Any payment nnder this paragraph shall neithet waive the duty of ProTechnics to
mest their obligations under this COA, nor precinde the Department fom
commencing an action to compel ProTechnics with the terms and conditions of this
COA. The payment resolves the liability of ProTechnics only fot civil penalties
atising from the violation of this COA, for which the payment is made,

d. Stipuiated civil penalties shall be due antomatically and without notice.

&, Additipnal Remedies,

a. Tn the ovent fhat ProTechnics fails to comply with any provision of this COA, the’
Depariment may, in addition to the remedies prescribed hereln, pursus any remedy
wvmlable for a violation of an order of the Department, including any action to
enforce this COA. ’ ‘
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b, The remedies provided by this paragraph and patagraph 5 are cnmulative and the
exercise of one does not prechade the exercise of any other. The faitlure of the
Department to pursue any remedy shall not be deemed to be a waiver of that
remedy. The payment of a stipnlated penalty, however, shall preclude any further
assessment of civil penaliies for the violation for which the civil penalty is paid,

7 Reservation of Rights. The Department reserves the right o require additional measures to
achieve compliance with the applicable law, ProTechnics 1eserves the right to challenge aiy
action which the Department may faks to require those measures.

8. Liability of Operator, ProTechnics shall be liable for any violations of the COA, including
those caused by, contributed to, or allowed by its officers, agents, empleyees or contractozs.
FroTechrics also shall be liable for any violation of this COA cansed by, contributed to, or
allowed by its successors and assigns.

0. Transfer of Site, The duties and obligations under this COA shall xiot be modified,
diminished, terminated, or otherwise altered by the trensfor of any legal .or equitable
interest in any Pennsylvania Site, where ProTechnics is contracted {o conduct radioactive
tracer stadies or amy part thereof.

10. Correspondence with the Department, All correspondence with-the Department concerning
this COA. shall be addressed to:

Me. Lisa A, Fomeéy, Compliance Specialist
DEP, Soathcentral Repional Office

509 Elmerton Avenne

Harrisburg, PA 17110-8200
717-705-4898.

Horpevi@state.pa.us

And

Mz. John Chippo, Radiation Protecfian Program Supervisor
PA DEP Rachel Carson State Office Building

400 Market Strest

Harrisburg, PA 17105

717-787-2208

ichipino@state.pa.us’

11, Correspondence with ProTechnics. All correspondence with ProTechnics shall be addressed
tor

ProTechuics, a Diviston of Core Laboratories, L.P.

Doama T AF 1A



And

General Counsel

ProTechnios shall notify the Department whenever there is a change in its contact person’s
name, fifle or address. Service of auy notice ot any legal progess for any purpose under this

COA, inclnding its enforcement, may be made by mailing a copy by first class mail to the
above addresz. . :

12, Severability. The paragraphs of this COA shé]l.bc severable and shonld any paxt hezeof be.

13.

15.

16.

t

declared invalid and unenforceable, the remainder shali continue in full fotee and effect
between parties.

Eptire Agreement. This COA shall constitute the eniire integrated agreement of the parties.
No prior or contemporaneois communications ar por drafts shall be relevant or admissible
for purposes of determining the meaning or extent of any provisions herein in any litigation

or any other proceeding.

14, Attorney Fees. The parties shall bear their representative attorney fees, expenses and other

costs in the prossoution or defense of this matter or any related matters, arising prior to the
execution of this COA. ‘ o : .

Modifications. Mo changes, additions, modification or amendments of this COA shall be
effective unless they are set out in wiiting and signed by the parties herefo,

Decisions Under Consent Order. Any decision which the Department makes tmder the
provisions of this COA shail not be deemed-to be a final action of the Department, and shall
not be appealable to the Environmental Hearing Board or to any court. Any ohjection which
PraTechnics may have to the decision will be presérved until the Department enforces this
('OA. At no time, however, may ProTechnics challenge the content or validity of this COA,
or challenge. the Findings agreed to in this COA.

17. Tifles. A fifte used at the beginning of puy paragraph of this COA. is providcd solely for the

18,

purposes of identification and shall not be used to interpret that paragraph,

Termination. The obligations of Paragraphs 1-18 shall terminate when the Deﬁaﬁment
deems that ProTechnics has completed the acHons required in Paragraph 3, paid the civil
penalty assessed in Paragraph 4, and paid any stipulated penalties due nnder Paragraph 5,
above, Upon the Department’s determination that the obligations of Paragraphs 1-19 have
been satisfactorily met, the Department shall provide a written statement to conclnde this

COA.



IN WITNESS WHEREOF, the parties have caused the COA. o be excouted by their duly

. authorized representatives. The undersigned representatives of ProTechnics cextify, under penalty of
law, as provided by 18 Pa C.S. § 4904, that they aze anthorized to exscute this COA on bebalf of
ProTechnies, that ProTechaics consents to the entry of this COA as an ORDER of the Department, that
PraTechniecs hereby {mowingly waives any right to a hearing under the statutes referenced in this COA,
and that ProTechnics Inowingly waives their right to appeal this (0A. and the foregoing Findings,
which rights may be available under Section 4 of the Ervironmental Hearing Board Act, the Act of July
13, 1988, b.L. 530, No. 1988-94, 35 P.5. § 7514; the Administrative Agency Law, 2Pa. C.8. § 1039a)

and Chapters 5A and 74, or any other provision of law.

TFOR PROTECHNICS DIVISION FOR THE COMMONWEALTH OF PEI\H‘JSYLVANIA
OF CORE LABORATORIES LE: DEPARTMENT OF ENVIRONMENTAL PROTECTION:

///z//b

© L Date

diation Protection Program

gty P Y
Martin R. Siegel Date
Assistant Counsel

)
Date '

™ fal L I
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RADIOACTIVE TRACER WELL SITE AGREEMENT

By signature below, the parties hereby agres to fhe requirements set out below for handling well
reversal, well returms, or flowback (“Well Retuns”) containing radicactive tracer material. The
Pennsylvania Department of Ravitonmental Protection, Bureau of Radiation Pratection (“PA DEP”) has
approved the placing of Well Returns containing radioactive tracer material in an on-site earthen barrier
for decay in situ for three years from the date of radioactive tracer matedal injection. The following
steps must be taken when bandling Well Retums containing radioactive tracer material.

1,

E\J

The Well Owner/Operator shall notify ProTechnicuwithin 24 hours of Well
Retums conteining any solid miaterials, ProTechnics shall sutvey such retums for the
presence of radioactive iracer material within 2 business days after notification from the Well
Owner/Opsrator. - . - ‘

Al 'Well Returns containing radioactive fracer matenial shall be diverted to the on-site
carthen barrier, If the Well Returns ave fizst divested to on-site tanks, the tanks must be
surveyed priot fo remaval from the well site, ProTechnics shall survey all equipment,
location ground site cover tarps, holding tanks, or anything else that may have comne info
contact with the Well Returns within 2 days after notification from the Well Ovwner/Operator

" and prior to removal from the well site, The Well Owner/Operator shall notify ProTechnies

within 24 hours of any such contarnination.

The earthen barrier will be covered with two feet of stabilized clean soil and stabilized in
accordance with 25 Pa, Code § 102.1 ef seq., the Site’s approved Frosion and Sediment
Costrol Plag, 25 Pa. Code § 78.1 ef seg., and the respective Oil and Gas Permit (Oil and Gas
Well Permit No,___ ) '

Upon cstablishmenxt, the carthent barder shail be identified by GPS coordinates. Aceess to
fhis area will be restricted by a durable fence.

* The earthen bamrier will be posted with signage: Cmution — Radioactive Matezial — Keep Out

— Do Not dig in this area before (Date; ) — notify ProTechnics SRR
additional information. : . oo '

This signed agreement between the Well Owner/Operator and ProTechnics for radioactive
material decay,in sitw in the earthen batrer will be kept on file by ProTechnics and a copy
sent to PA DEP ta become incorporated into the ProTeohnies’ Radioactive Material License
for the well Jocation listed below. _

Both the access control fence and the garthen barrier infegrity mmst be maintained by the
Weil Owner/Opesator for 3 years from the date of tracer matertal injection ar approximately
(Date: ' ). All assooiated signape and fences shall be removed within 30 deys of
the above date, : .

Axy failure by the Well Owner / Operator to promptly report sclid material Well Refums
which contin radioactive materials or to contral such radio active maferials onsile may
subject both ProTechnics and fhe Well Owner/Operatar to regniafory enforcement by PA

DEP.

ProTechmics reserves the right to supervise any necessary decontamination activifies shonld any actions
oocur {hat result in the loss of integrity of the earthen barrier,

This agreement will be attached and incarporated into ProTechnics’ Radioactive Materials License

Numbe I

which is administered by PA DEP, until the.dafe specified in fiem w7,



RADIOACTIVE TRACER WELL SITE AGRERMENT ( Continued)

Prinfed Name
Radiation Safety Officer

ProTechnics, Division of Core Laboratories LP

Signature

- Radiation Safety Officer
ProTechnics
Division of Core Laboeratories LY

* Printed Name -
Well Owner/ Operator .
Representative

Sigmatore
Well Owner/ Operatoz
Representative

Company Name
Well Cwoer/Operaior

Tarthen Barrer / Storage Pi Location
(Approximate GPS Coordinates — Pleage
Indicate If Not Applicable}

Date Signed

Date Signed

Well Name;

Company Mailing Address
Well Owner/Operator
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Pislanics

PraTechales
A Diy, prCore Labtmiodlct, 1P

TRACER WELL SITE
AGREEMENT

By signattre below, the pastles harsby agree lo the requirements sst out below for
handiing well isitutns contalning {racer materlal, The Slale of Pennsyivanta has
" approved the placing of welt raturns contalning tracer, material In an,on slte earthan
bardar for decay In silt, The following sleps mist be taken when handiing well raturns

aonlaining tracer materlal,

1,

2,
3

4,

B.

B,

All wall retums contalnling gamina emitling tracer matearlal shall be divered {o the
on slle aarthan barrfer,

The earhen barrlsr, will be coverad with two fest of clean soll,

The earthen barrler shall be identified by GPS coordinales, Thls area will be
reetrieled by the Lse of 3 durable barfer. . o
The earlhen barifar wiil posted with slgnage (Cautlon.~ Radjoactive faf ~.
Kesp Out - Do not dig In this area — notlfy ProTechnles ﬂfnr
addiflonal Information. . o )
This signed agresmant betwean the Company below and PreTeshnles for decay
In st will be kept on fils by ProTechiles. .
Access conirol of the earthen barrler musl be maintalned by he well
owner/operalor unfll 3 Years. The slgns can be removed at Ihis lime,

ProTechnles raserves the right to supervise any necessary decontamination astivitles
should sny acllons oocur that raikgt in the foss of inlegrliy of tha aarthen barier.

' Datad and slyned AP"rlf '?

" ProTechnios DIViSlan of Cora Laboratorles LP

aple

mpenfaliva -

Vel Owner/Oper

Pesnsylvanls 2/25/2010

Poop 1d nf 14
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Texas Department of Health

%] BUREAU OF RADIATION CONTROL {{

10f5

RADIOACTIVE MATERIAL LICENSE _
Pursuant to the Texas Radiation Control-Art and Texas Health Depanment regulations on radiation, nd In reliance on statements and representations heretofore made
by the licensee, a license is hereby issued awborizing the licenses 1o receive, 2cquire, possess and transfer rdiozctive material listed below; and to use such radioactive

desigmated below, This license is nubject to all appticable miles, regulations and orders of the Texas Depariment of Health
{Agency) now or hereafier fn effect and to any conditions specified below.

‘ LICENSEE
1. Name ‘PROTECHNICS DIVISION OF -
CORE LABORATORIES INC
..+ ATTN WILL C WILLIAMS
2. Address 1160 DAIRY ASHFORD SUITE 444

HOUSTON TX 77079

This License is issued in response to a letter

" | Dated:  March 3, 2000

Sigued by: Larry J. Stephenson -
3. License ljlumbcr Amendment Number
103835 37

PREVIOUS AMENDMENTS ARE VOID

RADIOACTIVE MATERIAL AUTHORIZED

4. Expiration Dal=
: August 31, 2005

5. Radioisotape

A. Any
radioactive
material with™ -
atomic number
less than 83 and
with a half-life
less than 120 -
days

B. Ir-192/7r-
194
C. Sc-ﬂtﬁ

D. Sb-124

E. Kr-85

6. Form of Material
A. Any (except
sealed _sources) '

B. Any (except
sealed sources)

' C. Any (except

sealed sources)

D. Any (except
sealed sources)

E. Any {except .
sealed sources)

|F. Anf (except
- Isealed sources) ————

¢ ¥ Ci-Curtes mCi-Millleuries jCi-Microcurles

7. Maximum Activity*

A. No siogle unit
quantity to exceed 40
mCi . )

Total activity of any
single radioisotope not
to exceed 2 Ci.

B. No single unit -
quantity to exceed 40
mCi of either isotope
Total: 15 Ci

C." No single unit -
quantity to exceed 40
mCi . :
Total: 4000 mCi-

D. No single unit -
quantity to exceed 40
mCi '
Total: 4000 mCi

E. No single unit
quantity to exceed 20

- |CE :
- ITotal: _40 Ci

F. No single unit
guantity to exceed 20
mCi .

Total: 500 mCi

8. Authorized Use : .

A. Tracer studies in oil, gas and geothermal '
wells. Field flood studies and inter-well tracer
studies. ' . ’

., . i 1
B. Tracer studies in oil, gas and geothermal

wells. Field flood studies and inter-well tracer
studies. _ . T

C. "Tracer studies in oil, gas and geothermal
wells, Field flood studies and inter-well tracer
studies. '

D. Tracer studies in oil, gas and geothermal
wells. Field flood studies and inter-well tracer
studies. - :

E. Tracer studies in oil, gas and geothermal
wells. Field flood studies and inter-well tracer
studies. :

F. Tracer studies in oil, gas and geothermal
wells. ‘Field flood studies-and inter-well tracer -~
studies '

EXHIBIT

y Atachment
8 Y
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exceed 50 pCh
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TRC Form 12-1 . T RED . Zof5
/90 5 “..! : " Texas Department of Health : '

& BUREAU OF RADlATlON CONTROL <)
RADIOACTIVE MATERIAL LICENSE
LICENSE NUMBER AMENDMENT MUMBER,
103835 37
5. Radioisotope 6. Form of I\r;awria'l 7. Maximmum Activity* &. Authorized Use
(contimed) {contimed) (continued) (conﬁnu:d) -
G H -3. G. Any {except 3. Nﬁ c“’gh‘ 'Jﬂ:' T"BC\.-J studies in uil gas a.nu
|sealed sources) quantity to exceed 20 geuthermal wells, erld flood studies and
= Ci - {inter-well tracer studies.
Total: 300 Ci-
H. C-14 M. Any (except - |H. Nosingleunit  |H. Tracer studies i in oil, gas and
sealed sources) quantity to cxcead 20 |geothermal wells. F1eld flood studies and
mCi inter-well tracer studies.
Total: 1 Ci
1. P32 1. Any (except sealed |[I. Nosingleunit .  |E. Tracer studies in oil, gas and
sources) quantity to exceed 20 jgeothermal wells. Field flood studies and
Ci - inter-weil tracer studies.
Total: 100 ci '
1. C1-36 3. Amny (except sealed |J. No smgle unit J. Tiacer studies in oil, gas and
sources) quantity to exceed 20 | geothermal wells, Field flood studies and. -
mCi - |inter-well trater studies. - N
Total: 500 mCi '
K. Fe-55 K. Any (except’ K. No single unit K. Tracer studies in oil, gas and
. sealed sources) quantity to exceed 20 |geothermal wells. Field flood studies and
mCi _ inter-well tracer studies.
. Total: 500 mCi ' ‘
L. CU-SS L. Any(except - L. No single unit L. Tracer studies in oil, gas and
sealed sources) quantity to exceed 20" |geothermal wells. Field flood studies and
) mCi inter-well tracer studies.
|Total: 500Ci
M. Ni-63 M. Any (except M. No single unit M. “Tracer studies in oil, gas and
: sealed sources) quantity to exceed 20 |geothermal wells, Field flood studles and
' mCi inter-well tracer smches
Total: 500 mCi
N. 5r-90 N. Any (except N. Nosingleunit - |N. Tracer studies in oil, gas and
sealed sources) quantity to exceed 20 |[geothermal wells. Field flood studies and
: mCi . |inter-well tracer studies.
. [ Total: 500 mCi e s e e ————
. 0. It-192,  |0. Zero Wash® beads {O. No single source to|O. Coltar markers in gas and oil wells.
Sb-124, : '
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TRC Form 12-1 . ’ . 3aof5 °
7130 CPRIN Texas Department of Health - ' (.
WELP® BUREAU OF RADIATION CONTROL (\/4x
RADICACTIVE MATERIAL LICENSE
' g LICENSE NUMBER. | AMENDMENT NUMBER
103835 ° 37
5. Radioisotup.c 6. Form of Material | [ 7. Maximum Activity* 8. Aull:arizcd Use
{continued) (contimred) {contimeed) | (continued) .
P, Ca-60 1P, Metal Strips P. No single source to P, Cellar markers in gas sud ofl wells,
i ' : exceed 50 pCi ’
! . Q. Cs-137 Q. Solid Q. No single source to|Q. Collar markers in gas and oil wells.
‘ . exceed 50 pCi- -
R. Am-241 R. Sealed source R. No single source to [R. Calibration and stabilization source in -
(Gtrn Model AN-HP; |exceed 250 pCi Halliburton TSCAN Iogging tool.
GN Model VL-1;
BEBIG Model
Am.GI11)
S. Ba-133 - {S. Sealed source (IPL S. No single source to |S. Calibration/stabilization source in
' |Model HEG-133) exceed 2 mCi Cedar Bluff Group fiuid identification tool.
T. Am-241 T. Sealed source T. No single source to |T. Calibration/stabilization source in
: (iPL Model HEG- exceed 250 pCi Halliburton TSCAN logging tool.
241) > -

-

9. ‘The licensee shall comply with the provisions (as amended) of Title 25 Texas Administrative Cade -

(TAC) §289.201, §289.202, §289.203, §289.204, §289.205, §289.252, §289.253 and §289.257.
10. Radioactive material shail only be stored at: ‘

Site Numbet

004
005
006
007
008

Location

Kilgore - 2505 Highway 42 North
Houstan - 1160 Dairy Ashford, Suite 444

Alice -

215 Commerce Street

Midland - 2001 Commerce Street
Housion - 9830 Rosprim

11. Thelicensee shall limit storage of Ir-192 aﬂd Ir-194 to 5000 mCi at all storage locations except the Kilgore,

Texas facility which is authorized to maintain no more than 15 Ci of Ir-192 and Ir-194 total.
-does not supersede the maximum allowable activity as authorized in Part B of Condition 7.

12. The anthorized place of use is
throughout Texas,

at temporary sites, in areas not under exclusive Federal jurisdiction,

13. In addition to the possession Iimits in Condition 7, the licensee shall further restrict the posséssion of

licensed material to quantities below the limit sp
decommissioning financial assurance.

' '-'i;_t."#ji{’;éioacﬁve materijal shall be used by, or under the d

ecified in 25 TAC §289.252(u)(4)(C) for establishing

irect-;,-upérvision of, individuals designated by the

- Radiation Safety Officer (RSO) only after each worker has successfully completed an Agency accepted
training course. Documentation verifying the successful completion of the training for each worker .
shall be maintained by the licensee for inspection by the Agency.

is condition
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RADIOACTIVE MATERIAL LICENSE

»

LACENSE NUMBER AMENDMENT NUMBER

103835 | 37

15. The individual designaiéd to perform the' fonctions of RSO for activities covered By this license.is Will
C. Williams. . . ' . o -
16. Radioactive material shall not be stored or used at a permanent site uniess that site is s}necifically,
 authorized on this license, A site is considered permanent if radioactive material is stored and/or used
at that location for more than 90 days in any twelve month period. o

In accordance with 25 TAC §289.202(0)(1) and §289.202(ddd)(1), the licensee is hereby exempted
" from limits required in 25 TAC §289.202(z22)(2) and §289.2029(gge)(8), when radioactive material is
' released during a "sandout” or when material must otherwise be reversed out of a gas or oil well.” The
released material shall be handled andfor disposed in a manner outlined in the procedures submitted

[ ol s VBTG

with the application dated July 27, 1995, or RUSEATHI HTATSIAER
e -

18. Individuals involved in operations which utilize, during any 24 hour eriod, more than 50 mCi of 1-125 -
and/or I-131 or unvented laboratory operations invelyiag 10 mCi of 1-125 and/orI-131ina
noncontained form shail have bioassays performed within one week or if the use of I-125 and/or 1-131
is on a continual basis, bioassays shall be erformed once every two weeks. Records of the bioassays
shall be maintained for inspection by the Aency and the action points listed below shall be observed.

A. Whenever the thyroid biirden at the time of measurement exceeds 0.12 pCi of 1-125 or 0.04 uCi of
1-131;, the following actions shall be taken: ~ o i .

(1) Aninvestigation of the operations involved, includin %nti]étion surveys shall be carried out
to determine. the causes of exposure and to evaluate the potential for further exposures.

(2) If the investigation indicates that further work in the area might result in exposure of a worker
to concentrations that are excessive, the licensee shall restrict the worker from further
exposure until the source of exposure is discovered and corrected. : .

3 Cor{cctive ?jctions that will eliminate or lower the potential for further exposures shall be
implemented. - . .

(4) A tepeat bicassay shall be taken within 1 week of the previous measurement in order to
confirm the effectiveness of the corrective action taken or to verify internal radiolodines”

resent. o . . .

(5) Reports or notification shall be provided as required by 25 TAC §289.202(yy) and
§289.202(aaa).

B. If the thyroid burden at an.y time exceeds 0.5 pCi of 1-125 or 0.14 ¢Ci of I-131, the followin

actions shall be taken: .

(1) Prevent the individual from any further handling of I-125 or I-131 until the thyroid burden is
below the above limits. . :

(2) Carry out all steps described above. ’

(3) As soon as possible, refer the case to appropriate medical consultation for recommendations
reparding therapeutic precedures that may be carricd out to accelerate removal of radioactive
jodine from the body. This should be done within two to three hours after exposure when the

time of exposure is known so that any prescribed thyroid blocking agent would be effective. .

m——e— -(4)" Carry out repeated measurerments at approximately one week intervals at least until the thyroid

|

|

burden is less than 0.12 pCi of 1-125 or 0.04 pCi of I-131.
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19. . Individuals involved in'operations which utilize, at any one time, more than 100 mCi of tnuum ina

20.

21.

poncontained form, other than metallic foil, shall have bicassays performed within one week following
" a single operation and at weekly intervals for continuing opesations. ) =

Al

The licensee is authorized to discard all radioactive material authorized in Conditioas 5, 6, 7 and 8 and
listed in 25 TAC §289.202(gge)(7), whose half lives do not exceed 300 days, in a Type I municipal
salid waste site in accordance with the provisions of 25 TAC §289.202(fff)(4) and procedures submitted
with application dated July 27, 1995. : S o

The licensee is hereby exempted from the requirements of 25 TAC §289.253(n)(1}(D) only for users of
radioactive material authorized in Part R of Conditions 5, §, 7 and 8, The licensee shall maintain a
separate utilization log containing, as a minimum, the make and model number and/or serial number {or

- if absent, a unique description) of each sealed source authorized by Part R of Conditions 5, 6, 7 and §

22,

removed from storage, the identity of the logging supervisar receiving the sources of radiation, the
locations where used and dates of use. These utilization logs shall be kept available for inspection by
the Agency for five years from the date of the recorded event. . .

Except as specifically provided otherwise by this license, the licensee shall possess and use the
radijoactive material anthorized by this license in accordance with statements, representations, and
procedures contained in the following:

application dated July 27, 1995, . ~

letters dated Septermber 23, 1995, March 14, 1997, .ggnl 28,-1997, June 16, 1997, July 14, 1997,
Jamuary 7, 1998, March 3, 2000, May 23, 2000 and

fetter received Sepiember 9, 1998 with attached letter dated November 11, 1994.

Title 25 TAC §289 shall prevail over statements contained in the above documents unless such

statements are more restrictive than the regulations. . : '

‘David B. Folle, Chief
Industriaj@ﬁensfng ngra.trl (__/)

- . }5'4681:37

i

Ty 2472000 —- e
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INCIDENT AND COMPLAINT SUMMARIES
FOR THE

FOURTH QUARTER 2010*

‘ Prepared by:
Art Tucker, Ray Jisha, Annie Backhaus, Chris Moore, Karen Blanchard

Texas Department of State Health Services
Regulatory Services Division
Inspections Unit
Radiation Branch

* Any comptaint and/or incidents involving hospitals on or after August 30, 1998 are not releasable under the Texas Public
Information Act & the Health and Safety Code Chapter 241.051(d). These summarles will not appear in this report.
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Incidents Opened Fourth Quarter 2010

| - 8790 - Medical Event - Baylor Radiosurgery Center - Dallas, Texas

* Health and Safety Code Chapter 241.051(d)

No violations were cited.

File closed.

1 - 8797 - Reaulatory Viglation - Nyla C. Gordon, D.D.S - Brownsville, Texas

On October 7, 2010, the Agency received notice from its remote inspection group that a registrant
may have fraudulently prepared documents that were submitted to the Agency for an equipment
performance evaluation (EPE) on a dental x-ray unit. An investigation of the: service provider who
performed the EPE was conducted by the Agency on November 5, 2010. An on-site investigation
of the dental office was conducted by the Agency on November 16, 2010. Dates on the EPE
documents appeared to have been altered to bring the dental office in compliance with Agency
regulations. The dental office stated the changes had been made because the service provider
wrote the wrong date on the forms. The investigation could not confirm that the documents had
been fraudulently prepared. However, the service provider was cited one violation for failing to
maintain records of calibration of radiation detection equipment for inspections.

File closed.

{ - 8793 - Transportation Viclation - Panhandle Nuclear Bx - Amarillo, Texas

On October 1, 2010, the Agency was notified that the receipt survey of a package received at a
Texas hospital exceeded the limits for removable contamination on the external surface. The
package had been shipped to the hospital by a nuclear pharmacy licensed by the State of Texas.
An on-site investigation was conducted by the Agency on October 7, 2010. The investigation
revealed that the nuclear pharmacy technician had packaged and surveyed a shipment of single
units for shipment to the hospital and then he drew a bulk sample from a molybdenum generator
for the pharmacist. He inadvertently contaminated his left glove while drawing the sample. The
technician then picked up the package and transported it to the hospital while still wearing the
same gloves he had worn io obtain the bulk sample. This resulted in contamination of the
package. The technician waited at the hospital until the package recaipt survey was completed.
The hospital identified the contamination during the receipt survey and advised the technician.
The technician returned to his facility and perormed a contamination survey and found his left
hand contaminated. He washed his hands and the contamination leve! of his left hand was
significantly reduced, but still above free release limits. The technician's hand was placed in a
glove until the radioactive material decayed to less than detectible levels later that same day. A
small amount of contamination was found on the steering wheel of the delivery vehicle when
surveyed by the licensee; it was decontaminated. The technician's finger ring dosimeter was sent
off for processing and the results were 1,538 millirem to his right hand and 1,843 millirem to his
left hand. The licensee retrained the technician in contamination control and the proper
procedures for handling radioactive material including leaving an area after handling radioactive
material. The licensee was cited for the contamination event, :

File closed.



Incidents Opened Fourth Quarter 2010

| - 8794 - Gauge Shutter Failure - International Paper Company - Queen City, Texas

On QOctober 21, 2010, the Agency received a "Motice of Reciprocity” from an out-of-state licenses.
The notice stated that the out-of-state licensee was replacing two "stuck shutters" for one of the
Agency's licensees. The Agency contacted Its licensee, The licensee stated that one shutter had
failed in the closed position on October 20, 2010. The licensee stated the second shutter
scheduled to be repaired had not failed, but it was found to be difficult o operate and the licensee
opted to have it replaced along with the shutter that did fall. Repairs were made to the shutters
on October 22, 2010. The licensee provided addltional training for staff on the performance of
routine gauge inspactions and shutter checks as corrective action. No viclations were cited.

File closed.

1 - 8795 - Gauge Shutter Failure - Ticona Polymers, Inc. - Bishop, Texas

On October 25, 2010, the licensee was locking one of its fixed gauges out of service when it
discoverad that the gauge shutter was stuck in a partially open position. The gauge was an
Ohmart Vega model SH-F2-45 gauge containing 0.06 curies of cesium (Cs) - 137. The licensee
reported that there was no risk of additional exposures to any personnel. A service provider
repaired the gauge shutter on Qctober 26, 2010. The service provider stated that the cause for
the failure was excessive build up of bird droppings on the shutter operating mechanism which
clogged the mechanism. The licensee stated that they were working with the manufacturer o
determine an appropriate action to prevent a recurrence of the problem. No violations were cited.

File closed.

| - B786 - Transportation Event - FedEX Express - E| Paso, Texas

On November 9, 2010, the Agency received a notification from the Radiation Safety Officer (RSO)
far a shipper of radicactive materials. The RSO sfated that a package received at a nuclear
pharmacy in El Paso (Licensee-A) had been crushed during delivery and centamination was
found inside the package. The package was originally delivered to anather Texas licenses
(Licensee-B) on Novemnber 8, 2010. According fo the courler, the outer package did not appear
damaged when It was delivered to Licensee-B. The Type A package contained two indium
(In}— 111 vials with & total activity of 10.63 millicuries at the time of shipment on November 5,
2010. During transit, the package had been crushed and one of the vials of In—111 broke inside
its thin-walled lead pig. Upon receipt by Licensee-B, a removable contamination survey of the
‘outside of the package was performed and no removable contamination was detected. The
package was rejected by Licensee-B and returned to Licenses-A. The transport vehicle was
surveyed for removable contamination, but none was detected. No violations were cited.

File closed.



Incidents Opened Fourth Quarter 2010

{ - 8797 - Radioactive Material Identified At Landfili - Christus Santa Rosa Hospital, San Antonio,
Texas.

* Health and Safety Cade Chapler 241.051{d)

No viotations were cited.

File closed.

| - 8798 - Radiography Source Disconnect - Team Industrial Services - Alvin, Texas

On November 22, 2010, the Agency received notice fram the licensee that it had experienced a
radiography saurce disconnect on November 21, 2010. The equipment was reportedly inspected
prior to use and passed alf checks including tolerance testing of the connector mechanism on the
drive cable. On the 25th exposure, after two and a half hours of work, the drive cable and source
assembly falled to retract into the camera. Multiple attempis to retract the source were
unsuccessful as evidenced by mechanical indications and radiation surveys. Barriers were
established at a 2 mR/hr dose rate, shielding was stacked on the source, and an individual
authorized for source retrieval was contacted. The source was refrieved. No exposure limiis were
exceeded during the event. The radiography camera, guide tube, and cranking device were sent
to the manufacturer for inspection, but no cause was determined for the failure. No violations
were cited. :

File closed.

I-8799 - Source Abandoned Down Hole - Schiumberger Technology Corparation, Sugarland,
Texas - Garza County

On November 22, 2010, the Agency was notifled of an irretrievable well logging source that had
been abandoned downhole at a site in Garza County, Fishing efforts for the source had
commenced when the tool string broke leaving one 1.7 curie cesium (Cs) -137 source in the clay
fermation while another source was safely recovered. The source was abandoned in accordance
with Railroad Commission rules. The well was plugged with 200" of red dyed cement to 3,620
topped with an upside down drill bit as a deflection device. The reguired waming plague was
ordered by the licensee and will be placed at the well head. No violations were cited.

File closed



Incidents Opened Fourth Quarter 2010

1 - 8800 - Transportation Event - Protechnics Division of Core Lab - La Salle County. Texas

On November 26, 2010, the Agency was notified that a well-lagging truck had been invalved in a
traffic accident which resulted in the death of the driver. The radioactive materlal onboard the
vehicle included 240 millicuries of iridium {Ir} -192, 160 millicuries of scandium (Sc) - 46, and 320
millicuries of antimony (Sb) - 124, stored in DOT Type A containers inside an overpack. The
overpack was thrown from the vehicle and the lid opened up several inches. U.S. Barder Patrol
persennal who responded to the accident parformed an initial survey and determined there was
no radiation hazard. The ficensee responded and verified there had been no release of
radioactive material. The licensee fransported the material to their licansed facility In Alice, TX. it
was determined there had been no threat to public health as a result of the incident. No violations
were cited.

File closed,

| - 8801 - Damaged Device Containing Radioactive Material - Bed Bath and Bevond - Austin, Texas

On November 19, 2010, the Agency was contacted by a contractor licenses from Californta
requesting reciprocity to work at a store in Austin to remove and dispose of a tritium exit sign
(TES). The store was contacted by the Agency and questioned about the waork invalving the TES.
The store manager stated that the exit sign was mounted on a pole coming down from the

ceiling. An employee was working on the top of a storage rack in the area of the sign and
krnocked it loose from the pole and it fell to the floor. The employee picked the sign up, placed it
info plastic bags, took the sign to a storage locker, and locked the door, A contracter was
contracted to clean up any contamination and dispose of the sign. The contractor stated that two
tubes had broken in the sign, It was estimated that & maximun of 1.5 - 2.0 curies of tritium would
have been released. The contactor prepared the sign for shipment and disposal. The contactor
surveyed appropriate areas of the store and the highest remavable tritium contamination levels
found were 214 dpm/100 cm2. Bioassay samples were collected from the two store employeas
involved in the event. Both samples indicated that the committed exposure was less than 1
millirem. The personnel received additional training on the proper handling of TES and a
company wide inventory of TES was conducted. No discrepancies were reported. No violations
were cited,

Filed close.

| - BBOZ - Patient Treatrment Error - Oncology Hematology Consuitants PA dba Center for Cancer
and Blood Disorders - Fort Warth, TX

On December 16, 2010, the Agency was informed by the registrant's Radiatlon Safety Officer
(RS0) that the registrant had inadvertently failed to administer treatment fo an intended area,
While the disease had been noted on both sides of a specific region in the patient, only one side
was freated. The error was caught on a reutine follow-up visit and the patient was informed at
that time. Although there was no evidence of recurrence, the physician declded ta complete
treatment of the other side as originally intended. The RSO had afl staff review responsibilities for
Identifying the correct area to be treated for external beam therapy. No violations were cited.

File closed.



Incidents Opened Fourth Quarter 2010

| - 8803 - Eguipment Malfunction - H & H X-Ray Services Inc - Flint, Texas

On Becember 17, 2010, the Agency was notified by the licensee that on December 10, 2010, the
locking device on a QSA model 880 camera containing 97 curies of iridium (Ir) — 192 faited to
activate. The radiography crew (Crew-A) had completed operations on one location at a site near
Lufkin, Texas, and was moving to a new location at the same site. The radiography camera with
the cranking device and guide fube still attached were placed in the dark room of the
radiographers’ truck. The ticensee stated that a survey was conducted {o verify the source was in
the fully-shielded, locked position. As the radiographer was driving to the new location, he
passed about 5 feet from anather group of radiographers (Crew-B) from the same licensee. As
Crew-A passed by Crew-B, Crew-B's alarming dosimeters alarmed. Crew-B stopped Crew-A and
told them that their alarms had gone off. Crew-A went to the camera, picked up the crank for the
camera, and found that the source had moved from the locked position approximately one quarter
of a turn. The radiographer cranked the source back to the fully-shielded position and secured
the camera for transpartation. The Agency conducted an on-site investigation at the licensee's
{acility. The investigation determined that the locking device operated for the six days between
the event and the day the Radiation Safety Officer for the licensee was informed of the event.
The licensee tested the camera and found the locking device to be operating properly. The
locking device was dismantled and ait parts were found to be in good working order. It was
determined that the radiographers had not properly refracted the source to the locked position.
The radiographer's dosimetry was processed and neither had exceeded a dose limit. The
radiagraphers were released from their employment with the licensee. The radiographer was cited
for four violations.

File closed.

| - 8804 - Missing Equipment Containing Radioactive Material - Lockheed Martin Aeronautics
Company - Fort Worth, Texas

On Decernber 22, 2010, the Agency received a written report from the company stating that they
could not locate 84 tritium exit signs containing an estimated total of less than 630 curies of
tritium. The signs had been boxed in preparation for return shipping to the manufacturer in
February 2010, but were being held until they could be repackaged to conform with the
manufacturer's packaging requirements. In November 2010 the company decided to repackage
and ship the signs but they could not locate them. The company searched its facilty and
investigated all potential routes by which the signs could have left the premises. During the
investigation, the manufacturersidistributors of the signs were contacted by the company for
assistance in determining the serial numbers of signs supplied to their facility. Serial numbers
were available for only 17 of the signs. It was discovered that there were 23 additional signs that
were unaccounted for, thereby raising the total number of missing signs to 107. The current
{decay-corrected) total activity of those signs is approximately 625 curies. The company had an
avaluation conducted that considered the most likely scenarios—incineration by its hazardous
waste disposal vendor, burial in the municipal landfill, or the signs are still on the company's
pramises. According to the evaluation, no dose exceeding regulatory limits to any member of the
public wouid result from any of these scenarios. The company determined the cause of the
incident was lack of communication and handling the signs outside of their normal hazardous
waste procedures. The company stated that in the future all hazardous items will be processed
through their existing hazardous waste management system with no exceptions, It wilt notify this
Agency if the signs are located. No vioclations were cited.

Fila closed,



Incidents Opened Fourth Quarter 2010

| - 8805 - Badge Overexposure - Midwest Inspection Services - Parrvton, Texas

On December 28, 2010, the Agency was nafified that a radiographer working for the licensee had
exceeded an annual exposure limit. The licensee's Radiation Safety Officer (RSO) stated that the
exposure was fo the badge only, The RSO stated that he had interviewed the radiographer
involved. The radiographer stated that he had dropped his badge while conducting radiography
ata location and completed an examination of between 20 to 25 welds before he obsarved his
badge on the ground. The RSO stated that the average exposure to the radiographer in the
previous 6 manths was 343 millirem and that his work load had not significantly changed. The
licensee has assigned a dose to the radiographer of 343 millirern.  The RSO stated that the
radiographer received additional training on the proper location and method of wearing his
dosimetry. The RSO stated that the event was discussed with afl company radiographers. No
violations were cited.

File closed.



Incidents Opened in a Previous Quarter and Closed in Fourth Quarter 2010

| - 8749 - Possible Abandoned Radicactive Materlal - Site Concrete Incorporated - Grand
Prairie, Texas '

On May 25, 2010, an Agency inspector informed the central office that she had gone to a
licensee's facility to perform a routine inspection on May 21, 2010, and found the door locked.
The inspector left a note an the door requesting that the licensee contact her to set up a time

for the inspection. The inspector returned to the address on May 25, 2010, and found the

doar was locked, but saw people inside and knocked on the door. She asked for the licensee's
Radiation Safety Officer (RSO) and was told that the company she was looking for was no
longer at that location. A new company had purchased the faciiities in January 2010 and no
ane could provide any additional contact informatfon for the licensee. A search of the

licensee's file revealed a letter from the Agency's licensing program to the licensee, dated

June 6, 2009, which outlined the steps necessary o terminate the license. No additional
Information on the disposition of the gauges was contained in the license file. The licensee

had been in possession of two Troxler moisture/density gauges, 3400 model series, each
containing 40 millicuries of americium (Am) - 241 and 8 millicuries of cesium (Cs) - 137,

Three service providers were contacted to see if they had any records regarding the licensee’s
gauges. One of the companies had serviced the gauges, but they did not have any information
on them after June 2006. Contact information for a previcus RSQ for the ficensee was located
and the RSO was contacted by the Agency. The RSO stated that he had left the company In
May 2007. He stated that just before he feft the company, the new RSO stated that the licensee
was going to sell the gauges and terminate their license. The previous RSO could not provide
any additional information about the gauges or contact information for any of the indlviduals he
had worked with while serving as the RSO. An e-mail was sent to all Agency radioactive materials
inspectors notifying them that the gauges were missing and requesting that they notify the Agency's
Incident Investigation Program staff if they discovered any of the gauges during inspections.

No vioiafions were cited.

File closed.

| - 8753 - Gauge Shutter Failure - NRG Texas Power LEC - Jewett, TX

On June 11, 2010, the Agency was notified by the licensee that the shutters on six gauges
failed in the open position. Three of the gauges were manufactured by Berthold and each
contained 30 millicuries {decay corrected to approximately 17 millicuries) of cesium {Cs) — 137,
The other three gauges were manufactured by Chmart/VEGA and each contained 150
millicuries (decay corrected to approximately 86 millicuries) of Cs - 137. The licensee stated
that dose rates taken in the area were normal, since the shutters failed in their normal operating
positions. The licensee believes the Ohmart gauges failed because they were jocated in an
area that was exposed to an unspecified amount of limestone powder. The licensee reported
that the limestone powder concentrated near the shutter mechanism, and combined with

- moisture to form cementitious material that subsequently caused the gauge to fail. The

licensee stated that it appeared that the Berthold shutters stuck because a “corrosive liquid
seeped into the source shield along the metal shaft that operates the on/off mechanism." No
violations were cited.

File closed.



Incidents Opened in a Previous Quarter and Closed in Fourth Quarter 2010

I - 8762 ~ Overexposure - IBA Molecufar North America - Dallag, Texas

On duly 16, 2010, the Agency was notified by the licensee that an employes's personal
dosimeter had received 4,153 millirem, resulting in a total of 5,809 millirem deep dose
equivalent for the year, exceeding the annual dose limit. The licensee stated that the work load
for the month of June 2010 was nof significantly greater than the previous months, but that
they had problems with their cyclotron and had been purchasing bulk units of fluorine (F) - 18
from two providers, During their investigation, the licensee {Licensee-A} discovered that on
Junie 8, 2010, a package of F-18 from another licensee {Licensee-B) had been damaged during
shipment. Licensee-A stated that the package was transferred from Licensee-B's fransport
vehicle to Licensee-A’s transport vehicle in Centerville, Texas. No surveys were perfermed and
no shipping papers were obtained by Licensee-A during the transfer. When the package
arrived af Licensee-A's facility, the site manager performed an arrival survey. The dose rate at
one meter from the package was 47 millirern and the contact reading over-ranged his survey
meter. The swipe survey indicated that there was no removable contamination on the package.
Licensea-A's site manager stated that when he opened the package to remove the vial of F-
18, he found the vial had come out of the shielding and was lying on top of the packaging
material. Licensee-A did not report the event to the Agency as required by regulation. The
Agency performed on-site investigations at both Licensee-A's and Licensee-B's facilities.
During the investigations, both licensees provided conflicting information on the |layout of
shielding for the vial. It was determined that the package was damaged sometime during the

" avent, but nefther licensee could offer an explanation on how the vial separated from the
shielding materials. No pictures were taken by the Licensee-A. Through Licensee B's
investigation, it was determined that the vial could not separate from the shielding unless the
package was opened, Due to the conflicting information from both licensees, the Agency could
not determine how the vial separated from the shielding. Licensee-A determined that the
overaxposure was caused by deficiencies In their procedures for handiing bulk vials of F—18, a
fack of adeguate equipment to handle this type of material, errors in judgment by people
handling the bulk vials, and a lack of communication within their company. Corrective actions
by Licensee-A included removing the individual receiving the overexposure from any duties
involving exposure to additionat radiation, no longer receiving bulk F-18 units until new
procedures have been put in place, replacing broken vial handling equipment, ordering backup
parts, and providing additional training for their personnel. Licensee-A was cited violations for
the overexposure, failure to report the transportation event, and failure to obtain shipping
papers for the transportation of radioactive materials.

Fiie closed.

10



Incidents Opened in a Previous Quarter and Closed in Fourth Quarter 2010

| - 8765 - Possible Abandoned Radioactive Materia! - Duncanville Medical Center - Duncanville,
Texas

* Health and Safety Code Chapter 241.051{d)
No violations cited.

File closed.

| - 8769 - Damaged Device Conialning Radioactive Matertal - Chevron Phillips Chemicaf
Company - Borger, Texas

On August 5, 2010, the Agency received a report from the licensee’s Radiation Safety Officer
(RS0) stating that a nuclear gauge had been separated from its anchor. The RSO stated that
malntenance activities were being performed in the area. During the maintenance, the concrete
floor holding the gauge mounting bracket was removed for repair thereby removing the gauge
from its original mounted location. The RSO responded to the location and locked the shutter in
the closed position. The gauge was placed in a storage location. Radiation surveys taken
arocund the gauge indicated dose rates were normal. While conducting an investigation of the
incident, the RSO determined that two of the workers had been exposed to the direct heam of
the source during this event. [nterviews with the workers indicated that the workers had been
within two feet of the unshielded saurce for less than thirty seconds. The deep dose equivalent
to the two workers were calculated to be 10 and 31 millirem for the event. The licensee was
cited for allowing the dose rate fo exceed 2 millirem in any one hour in an unrestricted area.

File closed.

|- 8773 - Badge Overexposure - Turner Industries Group - Parls, Texas

On August 17, 2010, the Agency was notified by the licensee that a radiographer's badge read
37,064 millirem for the month of July, 2010. The radiographer was sent to a local medical
facility to have his blood tested. The test did notindicate any abnormal exposure to radiation,
Samples of the individual's blood were sent to Radiation Emergency Assistance Center/Tralning
Site (REAC/TS.) REAC/TS' evaluation indicated no exposure above background had oceurred.
The licensee has adjusted the radiographer's exposure te 30 millirem for the expostire period
based on his pocket dosimeter readings. The licensee believes the badge may have been
exposed by another employee, but could not prove it. The licensee has changed its
procedures to require the shift supervisor to issue the badges at the start of each shiff. No
violations were cited.

File closed

11



Incidents Opened in a Previous Quarter and Closed in Fourth Quarter 2010

I - 8775 - Badge Overexposure - Texas Gamma Ray - Pasadena, Texas

On August 23, 2010, the Agency was notified by the licensee that two of its radiographers had
exceeded an annual exposure limit. An on-site investigation was conducted by the Agency on
September 14, 2010. The licensee's Radiation Safety Officer (RSO) stated that the two
individuals terminated their employment with the company on July 20, 2010, and had left their
badges in the glove compartment of the company truck that had been assigned to them. The
truck was used as a work bench for other radiographers next to the location where test weld
samples were examined. The RSO stated that the radiographer trainer had been injured early
in the month of June, 2010, and had not worked since. The radiography trainee had been
reassigned to a different trainer untif he left their employment. The RSO calculated the dose
the badges would have received in the truck based on the dally use logs for that lacation. The
licensee determined that the most conservative dose the badges could have received was
3,123 millirern. The Agency calculated the dose to be betwaen 2,762 millirem for a fully
shielded source and 44,202 millirem for an unshielded source. The licensee assigned a dose
of 832 millirem to both individuals for the two exposure periods using one twelfth of the annual
limit per period. A violation for failure to process individual manitoring devices within 14 days
after the exchange date was cited.

File closed,

| - 8778 - Gauge Shutter Failure - Cryovac Inc, - lowa Park, Texas.

On September 3, 2010, the Agency was notified by the licensee that on September 2, 2010, the
shutter on a nuclear gauge failed to fully open during a routine maintenance check. The

gauge contains a 150 millicurie americium (Am) - 241 source., The gauge shutter was locked
closed. The gauge was removed from the vessel and placed in storage. The dose rate
measured at three feet from the gauge was 0.4 millirem/hour and the dose rate at 6 inches from
the gauge was measured at 11.8 millirem/hour. The manufacturer was contacted and on
September 3, 2010, repaired the gauge. The manufacturer's technician found the failure was
caused by the shutter roller assembly. The technician replaced the shutter roller assembly with
an assembly of a different design and the gauge operated properly. No radiation exposure
exceeding regulatory limits was received by ary individual during this event. No violations were
cited.

Fite closed.
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Incidents Opened in a Previous Quarter and Closed in Fourth Quarter 2010

| - 8782 - Source Leak Test Exceeds Limit - Southwest Research Instiiute - San Antonio, Texas

On September 7, 2010, the Agency was notified by the licensee that a source leak test had
axceeded the limit. The source had been previously checked on July 7, 2010, and found to be
leaking, but below the level requiring a report ta this Agency. The licensee’s Radiation Safety
Officer (RSO) requested that it be retested and the results of the second test showed an activity
ot 0.0106 microcuries. The source was sealed in a plastic bag and the storage area was
sealed and properly posted. The licensee stated that they plan to decontaminate the drawer
where the source had been stored after providing addifional training to the individuais who wiil
perform the decontamination. The RSO stated that the source will be shipped to a licensed
service provider for repair or disposal. No violations were cited.

File closed.

| - 8784 - hmpersonating a State Emplovee - Ronald James LeBlanc, Sr. - Orange, Texas

On Saptember 20, 2010, the Agency was notified by a licensee that one of its radiography
crews was approached by an individual who identified himself first as an Agency inspector and
then as the Radiation Safety Officer for Orange County. The licensee stated that the
radiography crew had set up their barricades and was making preparations, but had not yet
begun radiographic operations. The individual made statements that the barricades were
‘wrong, told the radiographers that the calibration on the survey meters should be every three
months instead of six, and became hostile and began yelling. The individual reached across
the barricade and slapped the survey meter off the truck onto the ground. One radiographer
netified their main office of the incident. The individual continued to portray himself as a person
of authority by asking for the radiographer's state certification card. After the individual left the
site, he called the licensee's office. The office manager stated the individual identified himself
as ihe "Orange County RSO" and said there was an x-ray crew that did not have the proper
equipment and the licensee needed to do somathing about it. The licensee stated they did not
call local Jaw enforcement because they did not feel the security of the source was
compromised. The radiographers identified the individual by a photograph from Agency files.
At the time of the incident, the individual heid a current radicgraphy certification from the
Agency. The Individual admitted to an Agency investigator that he had made statements that
he was a state inspector and the Orange County Radiation Satety Offfcer, stating he did so
because he ohserved actions by the radiography crew that he felt posed a serious hazard and
he made the ciaims about his identity to get their attention. The individual's claims concerning
the actions of the radiography crew could not be substantiated. No violations were cited against
the licansee. One violation was cited against the individual and his industrial radiography
certification was revoked. ‘

File closed.
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Incidents Opened in a Previous Quarter and Closed in Fourth Quarter 2010

i -~ 8787 - Transportation Violations - Texas Heaith Harris Methodist Hospital ~ Fort Worth, Texas

* Health and Safety Code Chapter 241 .051(d)
Two violations were cited against the licensee,

File closed.

I - 8789 - Lost Source of Radioactive Material - Texas Department of State Health Services -
Austin, Texas

On September 17, 2010, a routine, semi-annual leak test and inventory of all licensed sealed
sources was performed by the licensee. During the course of the inventory, ane 17.5
microcurie sealed cobalt (Co} - 60 source was discoverad to be missing. The licensee's
Radiation Safety Officer rechecked storageftransportation packages, the room where their
radivactive material is stored, the vehicle used to transport the package, and the last location
where the source had been used. The source was not found, The procedure for inventorying
sources after each use has been modified to prevent a recurrence. No violations were cited.

File closed

| - 8792 - Radiation Exposure (o Member of General Public -~ Desert Industrial XRaytipP-
Denton, Texas

On September 23, 2010, the Agency was notified by the licensee of an incident inveolving a
member of the public. The licensee reported that whiie conducting radiography operations at a
temporary job site, a non-radiation worker from another contractor received an exposure to
radiation when he entered the area where radiography using a 38 curle iridium (Ir) — 192 source
was being performed. The licenses stated that two of the ficensee’s radiographers were
performing radiography on a water tower. Access ta the work area was limited to the use of a
man-lift. The radiographers were not trained to use the man-lift, so one of the contractor's
employees used the lift and became responsible for changing out the films, A
miscommunication occurred while the source was cranked out causing the non-radiation worker
fo think that the radiographers had instructed him to retrieve the film, The licensee performed
dose caleulations for the nonradiation worker, and It was determined that he received a whole
body dose of 18 milllrem for the exposure. The licensee did not exceed the regulatory exposure
limit for a member of the public. However, a member of the general public was exposed to a
radiation area that was greater than 2 millirems in any one hour, The licensee was cited for the
viclation.

File closed.
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Complaints Opened Fourth Quarter 2010

C - 2282 - Laser Injury - BioDerm Skin Care and Laser Center - Arlington, TX

On October 5, 2010, the Agency received a complaint stating that during a laser hair removai
procedure the complainant suffered burns and scarring. The complainant claimed the infury
resutted from faulty equipment and the technician trainee administering the faser procedure

was inexperienced and improperly supervised. The Agency contacted the complainant for more
information and conducted an onsite unannounced investigation on October 114, 2010, The
investigation revealed that the complainant had received miild, superficial burns and hyper-
pigmentation. The complainant had consulted an independent dermatologist to assess her injury.
On October 29, 2010, the complainant requested that the Agency stop the investigation and she
did not provide investigators with her dermatologist's name, so further investigation into extent of
injury could not be accomnplished. Information obtained from the complainant and the facility was
that the technician was accompanied/supervised by a more experienced technician. The equipment
was current on required service and inspection. The complaint could not be substantiated. One
unrelated violation was cited.

File closed.

C - 2283 - Inadequate Credentiating - Alamg Heights Surgicare LP - San Antonio, Texas

On October 6, 2010, the Agency received an allegation that inadequately credentialed
registered nurses and/or physiclan assistants were performing fluoroscopic procedures. The
Agency conducted an on-site investigation on October 26, 2010. The investigation revealed
that only physicians were performing fluoroscopic procedures. The complaint could not be
substantiated.. No viclations were cited,

Flie closed.

C - 2284 - Response o Public Concern - Southside Orthopaedic and Rehabilitation - San
Anfonlo, Texas

On October 22, 2010, the Agency received a complaint from an individual concerned that he
may have received excessive radiation exposure from a recent x-ray of his foct. The
investigation into this complaint revealed that a routine inspection had been conducted by an
Agency x-ray Inspector on September 22, 2010. The results of the inspection demonstrated
that the facility and equipment were in compliance with regulations. A letter was sent {o the
complainant explaining the recent inspection findings. No violations were cited.

File closed.
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Complaints Opened Fourth Quarter 2010

C - 2285 - Laser Injury - NeoSkin - San Antonio, Texas

On November 4, 2010, the Agency's radiation incident investigators received a complaini that
was forwarded to them for investigation from the Agency's drugs and medical devices group.
The complaint had been received by them on April 7, 2008. The complaint slleged that a
business was using lasers on humans for hair removal and had caused hurns to two
individuals. The complaint also stated that the business did not have a medical director nor
did they have physician oversight of the treatments. investigation revealed that the company
had since gone out of business. The complaint could not ba substantiated. No violations
were cited.

File closed.

C - 2286 - Unregistered Laser - Clearsione Laser Hair Removal - Houston, Texas

On November 5, 2010, the Agency received an anonymous complaint stating that a provider
of laser procedures for hair removal was operating without proper registration with the Agency
and without proper posting of warning signs on the laser ireatment room. Additionally, the
complainant believed they had received excessive burns from treatment at the faciiity. Follow-
up communications with the complainant revealed there had been no medical treatment for
the alleged burns and no photographs had been taken. On December 15, 2010, the Agency
conducted an on-site investigation. The investigation revealed there were Class 4 lasers in
use since January 2010 and the facility was not registered with the Agency. Additionally, the
facility was using improper warning signs and four pairs of protective eyewear were cracked.
During the investigation, the owner admitted that one patient had received burns on October
5, 2010, that required medical attention from a physician. The owner would not give the
Agency records related to the burn during the on-site investigation. The facility filed its injury
report with the Agency on January 5, 2011. Portions of the complaint were substantiated.
Two violations were cited.

File closed.
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Complaints Opened Fourth Quarter 2010

C - 2287 - Monitoring Mot Provided - Banfield Pet Hospital of The Woodlands - Shenandoah,
Texas .

On November 16, 2010, the Agency received a complaint from a veterinarian that he had not
heen provided dosimetry while he warked at a veterinary hospital operating an x-ray device.
The letter stated that he had requested a badge, but one was never provided. He also stated
that other individuais working at the hospital did not always wear their badges when thay
were inn the area of the operating x-ray device. On December 22, 2010, two Agency
inspectors performed an unannounced investigation at the registrant's location. A review of
the registrant's records confirmed that the complainant had not been monitored for
occupational exposure for radiation. The review also found that the registrant did not have
personnel monitoring recards of occupationally exposed individuals for the last five exposure
pariods for individuals working at this location. The registrant was cited for the two violations.
The complaint was substantiated.

File closed.

C - 2288 - Regutlatory Viglations - Woodlake !maging and Diagnostics - Houston, Texas

On November 18, 2010, the Agency recelved a compiaint alleging that a facility was using an
unregistered x-ray machine and committing numerous additional violations. An on-site
investigation was conducted on December 14, 2010, subsequent to an inspection five days
earlier. Neither the inspection nor the investigation could substantiate any of the allegations.
Nao violations were cited.

File closed.

C - 2289 - No Physician Supervision for Laser or Intense Puised Light Treatment - Natural
Skin Creations Day Spa - Houston, TX

On November 16, 2010, the Agency received an anonymous complaint stating that a provider
of laser and intense pulsed light (IPL) procedures for skin treatrment and hair removal was
operating without propar reglstration with the Agency, without licensed medical practitioner
supervision, without properly trained technicians, and without proper peosting of warning signs
. on the IPLAaser treatment room. The Agency conducted an on-site investlgation on
December 14, 2010. The investigation rovealed the facility did not have a contract with, or
supervision by, a licensed practitioner of the healing arts, they did not have hazard warning
signs posted as required, and they possessed and used g Class 4 laser for which they were
not registered with the Agency. The technicians' training did meet the current training
requirements. The complaint was substantiated. Two viclations were cited.

File closed.
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Complaints Opened Fourth Quarter 2010

C - 2790 - Response to Public Concern - Private Restdence - Houston, Texas

On November 8, 2010, the Agency received nofification from its answering service of a
message from an individual that stated "Last night, 11/7 there was a sound like a nucltear
reactor up the street. There's plutonium.” An Agency Investigator attempted to contact the
individual three times before finally succeeding on November 15, 2010, The individual stated
that there had been a plutonium explosion in her neighborhood last week bacause she heard
anoise. She stated that there was no visible fire or explosion, but that she knew it was
plutonium because of the sounds she heard and the way the humming neises propagated.
The individual stated that when plutoniurn explodes, it makes & humming sound that comes in
waves because the radiological particles react over and over again, and those are the waves
that one hears. She also stated that she has had a problem with plutonium confamination in
her home. She stated that she removed it herself when she saw it. She stated that the
contamination lookad "fransiucent and waxy" in appearance, and that if one were to listen
carefully, one would hear the plutonium humming. She stated that people from the “Harris
County Radiation Conirol” performed a survey a few weeks ago at her home. The
investigator asked the her if she was given any results of the survey that was performed. She
stated that those performing the survey had a Geiger counter and ihat "it was clicking.” The
individual then stated that she knows people in her neighborhood have been poisoned with
plutonium because their faces appeared smashed, |ike they have been putinto a press. She
stated that this physical manifestation is characteristic of plutonium poisoning. The
investigator tried to assure the individual that piutenium is a highly regulated material, and it
was not likely that her home was contaminated with plutonium. The investigator stated that
-they could perform a survey of her residence to determine if any plutonium was present, and
she replied that she would appreciate that. The investigator made several unreturned phone
calls to the individual to arrange a date and time to survey her residence. On December 15,
2010, two Agency investigators went to the individual's address, knocked on the door, and no
one answered the door. One investigater took a radiation survey of the outside of the house
and did not detect any radlation above background, The investigators then moved to a
public area approximately two blocks from the individual’s home and the investigators took a
soll sample from the area. On December 23, 2010, the sample was analyzed; no
concentrations of any radionuclides above regulatory limits were revealed. The complaint
could not be substantiated. No vialaticns were cfted.

File closed.

C-2291 - Uncredentialed Technologists - Rafael De La Flor-Weiss - Spring, Tx

On December 6, 2010, the Agency received a complaint that the office manager and other
staff members were performing x-rays at an urgent care center without proper credentials.

On December 15, 2010, an unannounced inspection was conducted by an Agency inspector
and two investigators. Four staff members were interviewed and records were reviewed. The
complaint could not be substantiated. Two unrelated violations were cited.

File closed.
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Complaints Opened Fourth Quarter 2010

C - 2292 - Requlatory Violation - Berry Fabricators - Corpus Christt, Texas

On December 8, 2010, the Agency received a phone call from an individual who stated that

he had a friend who worked for the licensee and that the friend had not been issued any
personnel monitoring devices, did not have any radiation survey instruments, and that the
guide cables were In such bad shape that they were often unable to retract sources into the
camera. He stated that when sources did stick, the workers were required to petform source
retrievals. An on-site investigation was attempted by the Agency on Decarmber 18, 2010.

The licensee's Radiation Safaty Officer (RSO} was contacted, but he stated he had worked

the night shift and would not come in to the plant. There were no individuats al the facility that
could provide access to records needed to conduct the investigation. A routine inspection

was conducted on February 10, 2011. The RSO stated to the inspectar that their records

had been boxed up when he moved from ane office to another and were inadvertently thrown
into the trash. The RSO stated that they would not be doing any radiography work in the

near future. The Inspection report included 17 viclations, On April 2, 2011, the Agency was
contacted by an individual who stated that the licensee was conducting radiography operations
in an unsafe manner. An on-site investigation was conducted on April 9, 2011, but the allegations
could not be substantiated. No additional violations were cited.

File closed.

C - 2293 -Inadequate Credentialing - Emergency Medicine Specialist LLP - Richardson, .
Texas .

On December 14, 2010, the Agency received a complaink stating that individuals performing
x-rays for the registrant are not credentlaled, The Agency conducted an inspection at the
facility on January 11, 2011, and the operators were verified as having proper and current
credentials. The comptaint was not substantiated. Three non-related violations were cited.

File closed.

C - 2294 - Radiation Exposure to Member of General Public - Houston Medical Clinic -
Houston, Texas

On December 15, 2010, the Agency received a anonymous complaint alleging that an
individual had received excessive radiation exposure from an x-ray machine located in a
room adjacent to her work station. It was alleged that this exposure resulted in twa
miscarriages. The Agency conducted an on-site investigation. The investigation revealed
that the x-ray machine had not been used since approximately October 2010. The
investigation also revealed that due to the type of machine and its pasitioning in the room,
the beam could not have been directed toward the area where the individual worked. In
addition, distance from the work station and building structure would have reduced any
scatter radiation from the use of the machine to levels below regulatory limits. The complaint
was not substantiated. No violations were cited.

File closed.
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Complaints Opened Fourth Quarter 2010

G - 2285 - [nadequate Credentialing - Family Medicine Rural Health Clinic PA - Copperas
Cove, Texas

On December 16, 2010, the Agency received an anonymous complaint alleging that the
registrant was allowing an employee who's license had expired fo take x-rays as well as
allowing another individual to take x-rays who was not licensed. The Agency conducted an
on-site investigation. Required cerfifications were current for technicians performing x-ray
procedures. The complaint was not substantiated. Three violations, unrelated to the
complaint, were cited.

File closed.

C - 2296 - Unredistered X~rav Equipment - Integrated Pain Associates - Killeen, Texas

On December 20, 2010, the Agency teceived a complaint stating the facility was operating a
C-Arm machine for exposures on humans without proper registration. An Agency investigator
found that an application for a certificate of registration from the facility was received by the
Agency on December 31, 2010. An on-site investigation was conducted on March 8, 2011.
The investigation revealed that the facility had submitted their request for registration on
December 6, 2010. They received the C-Arm device in early January 2011, but had not
oparated the device until January 13, 2011. The C-Arm was surveyed by a licensed medical
physicist on January 17, 2011, and required no adjustments. The area where the machine
was used was properly posted and current procedures were available. The complaint was not
substantiated. No violations were cited. :

File closed.

C-22097 - Inadequate Credentialing - injury Medical Clinic - El Paso, TX

On December 21, 2010, the Agency received a comptaint alleging that staff at a medical clinic
was rot ealibrating their x-ray equipment properly and the staff at the facility was nat
adequately trained. On January 27, 2011, an Agency inspector performed an on-site
inspection at the registrant's facility. The inspector found that the equipment performance
evaluations had been completed as required and the inspector was not able to identify any
instances where non-credentialed personnel performed a procedure. The complaint could
not be substantiated. No violations were cited.

File closed.
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Complaints Opened Fourth Quarter 2010

€ - 2298 - Reaulatory Violations - Wilson Inspection X-Ray Services - Corpus Chyristi, Texas

On December 15, 2010, the Agancy received a complaint alleging that a radiography
company was performing radiography work at a temporary job site without setting up proper
barriers. On December 16, 2010, two Agency investigators performed an on-site
investigation. The investigators interviewed the complainant and were informed that the
radiography crew was no longer performing radiography for them, but were stili on site
working for a subcontractor. He also stated that he had observed a second crew performing
radiography work about a mile from this location. The investigators found the first
radiography crew on the east end of the facility. The crew was sitting in their truck and did
not appear to have any work to perform in the near fulure. The inspectors drove to the
second location and there they found a second fruck from the licensee sitting on the side of
the road. As they drove past, they saw two individuals sitting in the cab of the truck and there
were drive cables and a radiography camera on the tailgate of the truck. No one had direct
control of the camera. The investigators found that neither radingrapher had an electronic
alarming dosimeter, that both self-reading dosimeters were off scale, the frainee did not have
a copy of his credentials, radiation surveys had not baen conducted during radiography
operations, and the radiographer trainer was not providing supervision of the trainee as
required. The original complaint was not substantiated. The radiographer trainer and the
licensee were cited for the violations that were observed.

Fite closed.

C-27206 - Uncredentialed Technologist and Gther Regulation Violations - Family Medicine
Clinic - l.ampasas, TX ’

On December 16, 2010, the Agency received a complaint alleging that rion-certified
technicians were being required to take x-rays of minors, that there was no technique chart
available for children, and that x-rays were being ordered by not only the doctor and nurse
practitioner but also by nurses and medical assistants. The complaint further alleged the
exposure to patients was uncertain, the films and cassettes don't match, the exposure
settings were being doubled to take x-rays, and the staff was working with three or more
technigue charts to take x-rays. The agency canducted an on-site investigation. The
investigation revealed that a Non-Certified Technologist (NCT) had taken x-rays of a minor
that were outside the scope of her certification, !t was also fotund that entrance exposures to
the chest exceeded regulatory limits. The issues of films and cassettes not matching, practice
of simply doubling settings, and multiple technique charts being in the control room were
addressed with the registrant in regard to best practice. The complaint was substantiated.
Three violations were cited.

File closed.
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Complaints Opened in a Previous Quarter and Closed in Fourth Quarter 2010

C - 2184 - Allagation of Abandoned Radioactive Material - Trace Life Sciences Inc, ~ Denfon, Texas

On April 16, 2009 an email complaint was received by the Agency alleging the licensee had
abandoned radioactive material at its facility. An Agency inspector was sent to the facility to
detarmine if there were any potential risks to the health and safely of the public. The inspector
found that the facility was adequately secured and ascertained there was no eminent threat to the
pubtic. The Agency learned that the licensee has been experiencing financial difficulties and is
seeking additional financial investment. After many months of observations and negefiations, a
business and decommissioning plan has been submitted with a licensing and fee payment schedule
agreed upon. The complaint was not substantiated and no viclations were cited.

Fite closed,

G- 2241 - Requlation Violations - DEW MRI LP - Dallas, Texas

On February 2, 2010, the Agency received a phone call from an anonymous source with a long list
of very detaifed violations on a varlety of radiation producing machines against the registrant. The
facility has compuiterized tomography (CT) and radiographic machines and the complaint was
submitted by a person who described himself as a “concerned technologist”. According to the
complainant, the violations had been occurring since July 2009. On October 10, 2010, the Agency
conducted an investigation/inspection at both of the registrant's licensed sites. No violations were
cited.

File closed.

C - 27268 - Uncredentialed Technologists - Ulupt A, Chokst, MD - Kingwood, Texas

On July §, 2010, the Agency received a complaint that a technologist was performing bone density
exams without the proper credentials. On September 30, 2010, an Agency inspecter performed an
announced investigation. The inspector asked the registrant about the technologist allegedly
performing bone densitomelry exams. The registrant stated that the technologist had performed
exams from February 2007 to July 2010. The registrant stated that they discovered the
technologist was not credentlaled and the technalogist's employment was terminated on July 7,
2010, The complaint was substantiated. One violation was cited.

File closed.

22



Complaints Opened in a Previous Quarter and Closed in Fourth Quarter 2010

C - 22609 - Laser Registration - Beautiful You Laser Spa - Pharr, Texas

On July 8, 2010, the Agency received a complaint alleging that an unregistered individual was
commercially performing laser hair removal at a private residence. The complainant had hearsay
information that a person had possibly received minor burns. An on-site investigation was
performed by the Agency on July 15, 2010. The Investigation revealed that an individual had
purchased an intense pulsed light (1PL) /radic frequency (RF) system and an RF cavitation unit
through eBay directly from a company in China. Neither of the machines had the required Food
and Drug Administration labeling showing they were certified as complying with design, labeling, and
manufacturing standards. The individual used the IPL device on a human and was not under the
supervision of a practitioner of the healing aris, Following the on-site visit, the Individual closed her
business and, at a fater date, disposed of the devices. The information concerning possible bums
could not be substantiated. Two violations were cited.

File closed.

C - 2270 - Laser Physician Supervision - Rain Skin and Body - Harker Heights, Texas

On July 26, 2010, the Agency received an anonymous complaint concerning a laser hair removal
establishment in Harker Heights, TX. The complaint stated that there was inadequate physician
supervision of the use of a laser and intense pulsed light device. The complainant alleged that
burns had resulted from hair removal and photo rejuvenation procedures. The Agency conducted
an on-site investigation on August 11, 2010. The establishment had one Class 4 laser and one
intense pulsed light device and both were being used for hair removal and other procedures. The
LSO confirmed that he had a contract with a physician. The complaint concerning lack of
supervision by a practitioner of the healing afts could not be substantiated. The investigation was
unable to substantiate the complaint of bums as a result of the use of the laser on humans. No
violations were cited.

File closed.

C - 2971 - Potential Expasure to Individual - San Benito Animal Hospital - San Benifo, Texas

On July 30, 2010, the Agency received an anonymous complaint regarding scatter radiation to
employees at a veterinary clinic in San Benito, TX. The complaint alleged that employees' hands
could be seen in the outer field/perimeter of the x-rays taken by digital x-ray machine, On
September 9, 2010, the Agency conducted an unannounced on-site investigation. A broad
sampling of x-rays were inspected and images of human hands holding animals without wearing
required protective devices were observed. The investigation also revealed that the
owner/veterinarian had purchased the business, including a digital x-ray machine, in July 2010 and
had failed to register within 30 days as required. The complaint was substantiated. Two violations
wera cited.

File closed.
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Complainis Opened in a Previous Quarter and Closed in Fourth Quarter 2010

C - 2275 - Regulatory Violations - Gene Gant - Houston, Texas

On August 10, 2010, the Agency received a complaint alleging that a U.S. Food and Drug
Administration (FDA) Form 2579 had been fraudulently prepared. The FDA Form 2579 is to be
prepared by the person instaliing a radiafion machine, and it is subsequently sent to the Agency.
The preliminary Investigation determined that an individual who instalied the equipment did so
without a Certificate of Registration from the Agency as required. The individual was being pursued
by the State’s Office of the Attorney General (OAG) at that time. Copies of the documents
collected were submitted to the OAG and to a representative of the Food and Drug Administration.
On October 1, 2010, a determination was made that the x-ray registrant whose machine was
installed by an unregistered service provider had violated the rule requiring the use of registered
service providers. Therefore, the investigation into this camplaint was to be re-opened. On
October 25, 2010, the Agency conducted an unannounced investigation at the registrant’s facility
where the dental machine had been installed. The Agency informed the registrant that the person
who installed the equipment was not ficensed by the Agency to service x-ray machines. The
Agency cited one violation against the registrant for failure to have someone properly licensad by
the Agency install the x-ray machine.

File closed.

C - 2277 - Response to Public Concemn - Varlous Auto Painters - Dalfas and Houston, Texas

On August 3, 2010, the Agenhcy received an aliegation referred to them by the Nuclear Regulatory -
Commission. It was alleged that a device manufaciured by the 3M Company containing radioactive
materjal and designed for use in the auto-painting industry was not being properly controlled in
automotive shops located in Houston and Dallas. The Agency contacted the compiainant for
additional information. The complainant could not provide any specific infermation on the device,
but stated that he believed the device had a radioactive sticker on it and therefore, it contained
radioactive material. He stated that he was a paint salesman for DuPent Paint for automotive
applications and had encountered several instances in the Dallas and Houston areas where he had
observed improper storage or disposal of the devices. The complainant was unable to specifically
name locations where he had cbserved the devices. The Agency contacted several individuals at
3M including the Material Safety Data Sheet coordinator and a member of its Regulatory Affairs
Group. None of these individuals knew of any devices manufactured by 3M for use In the
automotive paint industry that utilized any type of radiation. Several auto dealars in Dallas,
Houston, and Austin were contacted and their automotive paint managers were interviewad. None
of these individuals knew of any device that had utilized any source of radiatlon. A search of 3M's
automotive paint application web site did not find any reference to the use of any source of
radiation in any painting application. The complaint was not substantiated. No viclations were
cited. .

File closed.
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Complaints Opened in a Previous Quarter and Closed in Fourth Quarter 2010

C - 2279 - Laser Reqistration - Bella Medical Spa - Marble Falls, Texas

On September 17, 2010, the Agency received a complaint from an individual regarding safety
practices of a facility using lasers for halr removal at a medical spa In Marble Falls, Texas. The
complainant was contacted for more information. Most of the complainant's concerns were outside
the scope of Radiation Control's laser regulations. The complainant was informed that hefshe could
contact the Texas Medical Beard concerning those issues. Tha complainant also stated that the
medical spa may not be registered for its laser. An unannounced on-site investigation was
conducted an October 13, 2010. The investigation confirmed that there were Class 4 lasers in use
and the facility was not registered with the Agency. The complaint was substantiated. One violation
was cited.

File closed.

C - 2284 Thorium Oxide for Experiments - Conscious Alchemy, LLC - Spring, TX

On September 28, 2010, the Agency received a call from a distribution company reporting thata -
customer using 2 health company name who had previousty ordered 250 grams of tharium oxide, a
general license produck, was now ordering an additional kilogram. The distribution company was
concerned that the customer may be using the material in health products. After contacting the
customer, it was determined that the powder was used to coat material on a metallic substrate for
experiments related to a fuel economy invention. The customer did not expect to need any
additional thorium oxide for experiments. The complaint was niot substantiated. No violations were
cited.

File closed.
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Pennsylvania Department of Environmental Protection

999 Elmerten Avenue
Harrisburg, PA 17110-8200
January 28, 2010

Southcentral Regional Office

111-705-4703
FAX —717-705-4890

NOTICE OF VIOLATION

PRIORITY MAIL DELIVERY CONFIRMATION NO. iR

Operations Manager
Citrus Energy Corporation

Dear Mr, Sear{oss:

It is the Department’s understanding that Citrus Energy Corporation (Citrus Energy) contracted

Core Laboratories, L.P. - ProTechaics Division (ProTechnics) to conduct a radicactive tracer smdi at

(well site), located along

*{Sitﬂ). On December 10, 2009, ProTechnics injected a gel solution that was
comprised of water, sand and nder Penusylvania
Reciprocity License No. and Texas License ] After the injection of I

ProTechnics' field representative left the well site.

Following ProTechnics’ e from the well site, Citrus Energy pumped sand and water,
which were contaminated wit radicactive residual waste), to the surface and contacted Clean

Harbors Environmental Services, Inc. (Clean Harbors) to remove the radioactive residual waste from an
on-Site tank. '

he

On Decernber 21, 2009, Clean Harbors emptied the on-site tank and transported the radioactive
residual waste to the Lancaster Oil Company (d/b/a Environmental Recovery Corporation of PA (ERC)).

On December 22, 2009, ERC transported a roll-off container, which included the radioactive
residual waste to Modern Landfill for dispesal. Upon entering the scale at Modern Landfill, a radiation
monifor was alarmed and Modern Landfill notified the Department of this event,

The following violation is noted:

=]

25 Pa. Code § 287.54(a)(1) requires the performance of a detailed analysis to fully

characterize the physical properties and chemical composition of each type of waste]
generated.

EXHIBIT
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Citrus Energy Corporation -2~ January 28, 2010

On December 10, 2009, Citrus Energy failed to conduct a proper waste analysis of the
radioactive residual waste prior to contacting Clean Harbors to remove the waste,

You are hereby notified of the existence of a violation as wel] as the need to provide prompt
comrective action. Failure to correct the violation may result in legal proceedings under the Radiation
Protection Act and the Solid Waste Management Act. Under each Act, each day of violation is
considered a distinict and separate offense and will be handled accordingly,

Be advised that the violation described above constitutes a public nuisance under Section 309 of
the Radiation Protection Act, 35P.8.§71 1G.309, as well as Section 610 of the Solid Waste
Management Act, 35 P.S. § 6018.601. This may subject you, under Section 308(e) of the Radiation
Protection Act, 35 P.S. § 71 10.308(e) and Section 605 of the Solid Waste Management Act, 35 P.S. §
6018.605 to civil penalty liability of up to ($25,000) for each violation, Additionally, under the
Radiation Protection Act, penalties may be assessed up to ($5,000) per day for each continuing day of
violation,

The Department requests that a written response be sent within 14 days of the receipt of this
Notice of Violation. The response should include, but not be limited to a typed letter that provides a
detailed description of the actions taken to avoid any future occurrences,

This Notice of Violation is neither an order nor any other final action of the Department, It neither
imposes nor waives any enforcement action available to the Department under any of its statutes.

Thank you for your cooperation, If you have any questions, please call me at 717-705-4898,
Sincerely,
Lisa A. Forney

Compliance Specialist
Radiation Protection Program
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Program Managers’ Conference Call
Wednesday, June 16, 2010
9:30 - 11:30 am

MINUTES

Particig' ants

CO:

SE:
NE:
SC:
NC:
SW:

NW:

Steve Socash, I.aura Henry, Joe Sieber, Rence Bartholomew (BWM)
Dave Allard, Jim Bamhart (BREF)

Joe Feola, Jim Wentzel

Bill Tomayko, Tracey MeGuzk

John Oren, John Spang

Pat Breonan

Mike Forbeck, Diane McDauiel

"Todd Carlson, Joel Fair

Topics Discussed

o Next meeting: Thursday, September 9, 2010, RCSOB 14" floor Large

Conference Room; face-to-face meeting directly after the SWANA/PWIA
Conference

Tridium-192 at Rustick L¥F & NORM/TENORM Issues (see associated e-mail)
Dave Allard discussed this case and additional NORM/TENORM issues
associated with disposal of frac fluid at MWLIs. Rustick had a hit of Indium-
192 in waste generated at an Oil & (as well in which the drilling was traced by
ProTechnics, a company out of Texas that wtilizes Iridium-192 beads for tracing
the efficiency of a well {Tacture. ProTechnics is currently the only company
utilizing this technology in PA, and the Department has come across some
compliance issues concerning disposal of the resulting waste. ProTechnics’

Jicense allows for in-situ decay on site with subsequent disposal at a LF; however,

it has been discovered that drill cuttings may have been improperly managed. RP
is currently seeking to take enforcement action against ProTechnics, and recent
WM inspections will probably result in enforcement action by that program as

well. .
In general, Radium has been an issue; it has also been found in the sohlid

cornponent of the frac waste. It is OK for a MWLE to dispose of this material
under a BRP exemption, and Regional WM staff has the ability to approve its
disposal. BRP requirements include maintenance of a spreadsheet of loads
containing TENORM for tracking purposes. It is important that WM and RP -
continue to coordinate with each other on these issues (enforcement actions,
handling for disposal, etc.) and that WM keeps RP in the loop when It sees new
sources of TENORM coming in for disposal.




~—~ pennsylvania

i M DEPARTMENT OF ENVIRONMENTAL PROTECTION
= RADIATION PROTECTION PROGRAM

December 23, 2013

PRIOCRITY MAIL DELIVERY CONFIRMATION NOu:

ProTechuics Division of Core Laboratorics LI

Re: License No. EEead
November 2, 2010 Cansent Order and Agreement

.

Dear wir. Flecker:

Thank you for participating in the December 18, 2013 conference and for clarifying the events
that tesubted in the issuance of the November 26, 2013 Notice of Violation. As you know, the
Departiment was represented by: Ms. f.yon 1. Langer, dr. Robert M, Zaceano, Mr. Foseph H.
DeMan, Mr. Richard F. Croll, Ms. Jennifer N. Noll and mysclf. M. With Williams und M.
Craig Konieezny were presenl on behalf of ProTechnies Division of Core Laboratories, [P
(Pro’f'echnics). [n addition w you, dir. Larry Stephenson and Mr. Ron Blush participated via
lelephone, :

As a resull of the discussions, the (oliowing action items were developed and agreed upon by
ProTechnics and the Deparliment:

« As o result of violations of the November 2, 2010 Consent Order and Agrcement (COA),
stipulated civil penaltics lotaling S75,000 are due by Juanuary 15,2014, Aceeptable forms of
payment include enshier’s cheek, certified check nond money order. Payment will need o
be payablc to the “Communwenlth of Pennsylvania, Radiation Protection Fund” and
mniled to my attenlion.

e Itis the Department’s understanding that the language of the Radioactive Tracer Well Siie
Agreement (Well Sile Agreement) has created many guestions rom Well Owner7Operators
and that revision may he worrmted. Please draft revisions to the Radicactive Tracer Well

. Site Agreement in Attachment A and submit them by Junuary 15, 2014, ‘

e The Department will review any supgested revisions and schedule g confesenec eall in the
event that additional discussion is necessary.

« Upon final approval of the Well Site Agreement, the Depariment will dinft an Addendum to
tie COA, which will then be exceuted by both parties, '

Southcentral Reglanat Office | 909 Eimerton Avenue | Harrtsburg, PA_17110-8200
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B December 23, 2013

« The Addendum will requirc ProTechnics to submit & License Amendment request within 14
days of the execution of the Addendumn, The amendment will request a License Condition
requiring the submission of the newly revised Well Site Agreeinent as specified in the COA.

« The Addendum will also require an annual meeting between representatives of ProTechnics
and the Department. The annunl meeting will be initiated hy ProTechnics and will occur in

May of each yeot.

Thank you for yout cooperation. 1f you have any questions, please feel free to contact me at
717.705.4898.

Sincerely,

i Db

Lisa A, Fomey, MEPC
C'ompliance Specialist
Raudiation Protection Program

Enclosurcs

ce: General Cou




wy- December 23, 2017

bee: SCRO - License No. Filc Vin L. Forney

CO File — Via Elcctronic Filing
L. Formey

R. Zaccano

I. DeMan

§.K. Portinon

J. Chippo

J. Melnlc

D. Allard

R. Croll - SERO

1.N. Noll - SERO

(eneral Cotinsel

with the note:

Please send cmail to §

Enclosed please {ind a courlesy copy of Department correspondence being sent today. Any questions
regarding this document ox its contents should be dirccted to Lisa Forney at 717.705.4898 or

Ifarney @pa.gov.



Pennsylvania Department of Environmental Protection

909 Elmerton Avenue
Harrisburg, PA 17110-8200
January 28, 2010

Southeentral Regional Office 717-705-4703
FAX - 717-7054890

NOTICE OF VIOLATION

PRIORITY MAIL DELIVERY CONFIRMATION NO

Re: License No. Rl

Dear Mr. Fampton:

The Department is aware hat the services of Core Laboratones, L. P ProTechnics Division
(ProTechnics) were enlisted by ' m order to conduct a
radicactive fracer study at the | i

comprised of water, sand and
Reeiprocity License No., iz
the ProTechmcs field technician left the well site.

I'nllowmg ProTechnics’ departure from the well site, Citrus Energy pumped sand and water,
which werc contarminated with B ]
surface. Clean Harbors Envirommental Services, Inc. (Clean Harbors) removed the radioactive material
from an on-sﬂe tank on December 21, 2009 and transported the radmactwe material to the i
Sl L0 D, transported aroli-
off container, which included the radioactive material to Modern Landfill for disposal on December 22,
2009. Upon catering the scale at Modem Landfill, a radiation monitor was alarmed and Modern
Landfill notified the Department of this cvent.

" The following violation is noted:

® 25 Pa. Code § 217.1(a) requires that a person may not receive, posscss, Use,
transfer, own or acquire radioactive material except as authonze;d under a speclhc
license, Specifically, Texas Radioactive Material License Siseadss ‘
and @reqﬂu‘e that the rclcased radipactive material be possesscd, handled and/or
disposed in a manner outlined in the procedurcs submitted with the license
application.

ProTechnics failed to cnsure proper handling and disposal of the radicactive material
after it had been pumpecd to the surface and sent for disposal at an off-site location.

. . T
a0 Frjual Cyrpariainty frripoyer W\Wdep-StatE~an5 Princed un Regyeled Paper {é‘%‘




22 January 28, 2010

The Department is in receipt of an incident report, which described the corrective actions taken.
Be advised that no additional response is nccessary at this time,

This Notice of Vjolation is ncither an order nor any other final action of the Department. It neither
imposes nor waives any enforcement action available to the Department under any of its siatutes.

Thank you for your cooperation. If you have any questions, please call me at 717-705-4398.

Sincercly,

s, &%m

Lisa A. Forney
- Compliance Spcclahst
Radiation Protection Propram

Radiation Safety Officer, Core Labaratories, L.P. - Protechnics Division
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DEPARTMENT OF ENVIRONMENTAL PROTECTION O
cjz dd —/—~C/
NORTHWEST REGIONAL OFFICE

August 4, 2010

Mr. Chester Chedtle
Elk Waste Services, Inc.
134 Sara Road

Saint Marys, PA 15857

Re:  Consent Assessment of Civil Penalty
Dear Mr. Cheatle:

Please find enclosed a copy of the executed Consent Assessment of Civil Penalty (CACP) for
your records.

Thank you for your cooperation in this matter.

If you have any questions concerning the CACP or any waste related iss.ue please feel free to
contact me at 814.332.6829. '

-

John R. Crow
Solid Waste Supervisor
Waste Management

Sincerely,

Enclosure

cc: NWRO
Enf. File

JRC:jb

EXHIBI‘I('A?F
j Aszcgm

: - 230 Chestnut Street | Meadville, PA 16335
814.332.6848 | Fax 814.332.6117 Printed on Recycied Paper (%, www.depweb.state,pa.us



COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

In the Matter of:

Elk Waste Services, Inc. :  Solid Waste management Act
134 Sara Road :
Saint Marys, PA 15857

CONSENT ASSESSMENT OF CIVIL PENALTY

This Consent Assessment of Civil Penalty is entered into this ) “day of Pt j

2010, by and between the Commonwealth of Pennsyivania, Department of Environmental Protection
(“Department™) and Elk Waste Services, Inc. (“Elk Waste Services”).

The Department has found and determined the following:

A, The Department is the agency with the duty and authority to administer and enforce
the Solid Waste Management Act, Act of July 7, 1980, P.L. 380, as amended, 35 P.S. §§6018.101-
6018.1003 (“Solid Waste Management Act™), Section 1917-A of the Adlmmstratwc Code of 1929,
Act of April 9, 1929, P.L. 177, as amended, 71 P.S. §§510-17 (“Administrative Code”); and the rules
and regulations promulgated thereunder (“Regulations™).

B. Elk Waste Services is a “person,” as that term 1§ df:finéd in Section 103 of the Solid
Waste Management Act, 35 P.5. §6018.103, and is engaged in the éollection and/or transportation of
Solid Waste within the Commeonwealth of Pennsylvania.

C. On May 21, 2010, Elk Waste Services transported contaminated liner material and
other cleanup waste from a gas well drilling ;ite in Shippen Township, Cameron Counﬁr to McKean
County Landfill in Sergeant Township, McKean County, Pernsylvania.

D. The contamiﬁ ated liner material and other cleanup waste (“Waste”) noted in
Paragraph C, above, is “solid waste” and “residual waste” as those terms are defined in Section 103

of the Solid Waste Management Act, 35 P.S. §6018.103, and 25 Pa. Code §287. L.



E. On May 21, 2010, Elk Waste Services transported the Waste to McKean Coﬁnty

Landfill for disposal in a vehicle that did not have a contingency plan to minimize and abate a-
discharge of residual waste in violation of 25 Pa. Code §299,216(d), and the vehicle did not have a
daily operational record in violation of 25 Pa. Code §299.219(a).

F. On May 21, 2010, Elk Waste Services transported the Waste to McKean County

- Landfill without McKean County Landfill having a permit or written approval from the Department
that expressly allowed the disposal of the Waste in violation of Section 303(a) of the Solid Waste
Management Act, 35 P.S. §6018.303(a), and 25 Pa. Code §299.215(b).

G. Cn June 14, 2010, the Department issued Elk Waste Services a Notice of Violation
for the violations identified in Paragraphs E, and F, above.

H. The vioiations described in Paragraphs B, and F, above, constitute unlawful conduct
under Section 610(4) of the Solid Waste Management Act, 35 P.S. §6018.610(4); and subjects Elk
Waste Services to a claim of civil penalties under Section 605 of the Solid Waste Management Act,
35 P.S. §6018.605.

L As of the date of this Consent Assessment of Civil Penalty, Elk Waste Services has
cotrected all of the violations idgntiﬁed in Paragraphs E, and F, above.

After full and complete negotiation of all matters set forth in this Consent Assessment of
Civil Penalty and upon mutual exchange of the covenants herein, the Parties desiring to avoid
litigation and intending to be legally bound, it is hereby ASSESSED by the Department and
AGREED to by Elk Waste Services as follows:

L Assessment. In resolution of the Department’s claim for civil pepalties, which the
Department is authorizedrto purste under Section 605 of the Solid Waste Managément Act, 35P.S.

§6018.605, the Department hereby assesses a civil penalty of $3500, which Elk Waste Services hereby

agrees {0 pay.



2. Civil Penalty Settlement. Upon signing this Consent Assessment of Civil Penalty, .

Elk Waste Services shall pay the civil penalty assessed in Paragraph . The payment is in seftlement
of the Department’s claim for civil penalties for the violations set forth in Paragraphs E, and F,
above, for the date set forth in Paragraphs E, and F, above. The payment shall be by corporate check
or the like, made payable to Commonwealth of Pennsylvania and sent to John Crow, Solid Waste
Supervisor, 230 Chestnut Street, Meadville, PA 16335.

3. | Findings. |

(a) Elk Waste Services agrees that the Findings in Paragraphs A through I are true
and correct and, in any maiter or proceeding involving Elk Waste Services and the Department, Elk
Waste Services shall not chailenge the accﬁracy or validity of these Findings.

(b) The Parties do not authorize any other persons to use the Findings in this
Consent Assessment of Civil Penalty in any matter or proceeding.

4, Reservation of Rights. The Department reserves all other i ghts with respect to any
matter addressed by this Consent Assessmént of Civil Penalty, inchiding the right to require
abatement of any conditions resulting from the events described in the Findings. Flk Waste Services
reserves the right to challenge any action which the Department may take, but waives the right (o
challenge the content or validity of this Consent Assessment of Civil Penalty.

IN WITNESS WHEREOF, the Parties have caused this Consent Assessment of Civil Penalty
to be executed by their duly authorized representatives. The undersigned representative of Elk Waste
Services certifies, under penalty of law, as provided by 18 Pa.C.5.A. §4904, that they are authorized
to execute this Consent Assessment of Civil Penalty on behalf of Elk Waste Services, that Elk Waste
Services consents to the entry of this Consent Assessment of Civil Penalty as an ASSESSMENT of
the Departmeﬂt; that Elk Waste Services hereby knowingly waives any right to a hearing under the

statutes referenced in this Consent Assessment of Civil Penalty; and that Elk Waste Services

3



- knowingly waives their right to appeal this Consent Assessment of Civil Penalty, and to challenge its

content or validity, which rights may be available under Section 4 of the Environmental Hearing

Board Act, the Act of July 13, 1988, P.L. 530, No. 1988-94, 35 P.S. §7514; the Administrative

Agency Law, 2 Pa.C.5.A. §103(a) and Chapters 5A and 7A; or any other provision of law. Signature

by ik Waste Services’s attomey certifies only that the assessment has been signed after consulting

with counsel.

FOR ELK WASTE SERVICES, INC.:

At (ot

Nameé/gg:)ftaf L Cheafre
Title (P/('E:S{}’ZFMT

Name
Attorney For Elk Waste Services, Inc.

CACP-Final Template:9/20/05:JRC:1s];jb:Elk:07/23/10

/z

FOR THE COMMONWEALTH OF
PENNSYLVANIA, DEPARTMENT OF
ENVIRONMENTAL PROTECTION:

"!?E‘?Z’A/( &_@fw
Todd Carlson
Regional Manager

Waste Management Program
Northwest Region

/)&ﬂ%

" Poughas G Moorhcad Z(W
Assistant Counsel

Perid ¢ >u?

ff//;of?a_/ Codgs e/




DATE: July 30,2010
SUBJECT: Transmittal of Setflement

TO: Jeremy Preston

Regional Business Manager
FROM: Anita Stainbrook

Operations Manager

Waste Management -
PENALTY AMOUNT: $500.00
FUND(S): Solid Waste Abatement Fund:

AND/OR

J)‘ /’
__/’,-" "K:-n _/ -
//‘;'E/ 422 77@

Commonwealih of Pennsylv‘a‘nia
. 230 Chestnut Street
Meadville PA 16335

Penalty Amount $ 500.00

Woaste Transportation Safety Account: Penalty Amount $

VIOLATOR: Elk Waste Services, Inc.

ADDRESS: 134 Sara Road .

CITY/STATE/ZIP: Saint Marys, PA 15857

16876
" ELK WASTE ‘SERVICES, INC. TR — o
: C/OSZE;SE;ER SSESTLE oo "'.:n"’«':mm;- DATE
. A .
ST. MARYS, PA 15857 . 60-6B2/433 Jul. 27, 2010 . -

Memo:

PAY
TO THE
DHPER.
R

(814) 834-6771

F:Lve Hundred ‘and- 00/100 Dollars

Commonwealth of Pennsylvania

Jehn Crow,

Solid Waste: Superv:l. .

230 Chestnut St

Meadville,

PA 16335

AMOUNT

$

é%w:

| RREFFEH00.00

Aumonlzsamﬁmns T

E:D Security-[ealurss, Detalls on back.

ogged

PO sEAT7E" KOL3I30EA EEN

090& L504E3I



UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION IV

541 RYAN PLAZA DRIVE, SUITE 400
ARLINGTON, TEXAS 76011-4005

November 4, 2003

Core Laboratories, Inc. :
dba ProTechnics Division of Care Laboratories
ATTN: Will C. Williams

Radiation Safety Officer
9830 Rosprim
Houston, TX 77040

SUBJECT: LICENSE AMENDMENT

Please find enclosed Amendment No. 30 to License No. 42-26928-01. You should review this
license carefully and be sure that you understand all conditions. If you have any questions, you
may contact me at (817) 860-8221 or via e-mall [ccl@nre.gov.

This amendment authorizes an additiona! disposal alternative pursuant to 10 CFR 20.2002 1o
inject well returns {sandouts) containing radivactive tracer material with physical half-lives of ihe
material is 120 days or less (sodium-24, scandium-46, chromium-51, rubidium-86,
antimony-124, iodide-131, xenon-133, irdium-182, or gold-198Y into Class 1l disposal wells that
have been approved to accept non-hazardous oit and gas waste by State agencies.

Attached for your perusal is a copy of the Federal Register {Volume 68, Number 208) dated
October 28, 2003, publishing the results of NRC's environmental assessment (EA). The
Federal Register indicates that NRC staff completed its assessment of your proposed disposal
in Ciass Il wells of sandouts containing radicactive tracer materials. The staff made a finding of
no significant impact (FONSI) to the environment.

NRC expecis licensees t0 conduct their programs with meticulous attention to detail and a high
standard of compliance. Because of the serious consequences {0 employees and the public
that can resuit from failure to comply with NRC requirements, you must conduct your radiation
safety program according to the conditions of your NRC license, representations made in your
license application, and NRC regulations. In particular, note that you must:

1. Operate by NRC regulations 10 CER Part 19, "Notices, Instructions and Reports o
Workers: Inspection and Investigations,” 10 CFR Part 20, "Standards for Protection
Against Radiation," and other applicable regutations.

2. Notify NRC in writing of any change in mailing address.




Core Laboratories, Inc. -2-

3. By 10 CFR 130.36(b) and/or license candition, notify NRC, promptly, in writing, and
request termination of the license: ‘

a. When you decide t0 terminate all activities involving materials authorized under
the license; or -

b. If you decide not to complete the facility, acquire equipment, or possess and use
authorized material.
4, Request and obtain a license amendment before you:

a. Change Radiation gafety Officers;

b. Order byproduct material more than the amount or form authorized on the
license;
C. Add or change the areas or address{es) of use identified in the license

application or on the license; or
d. Change the name OF ownership of your organization.

5. Submit a complete renewal application or termination request at least 30 days before
the expiration date on your license. You will receive @ reminder notice approximately
90 days before the expiration date. Possession of radioactive material after your license
expires is a violation of NRC regulations.

in addition, please note that NRC Form 313 requires the applicant, by signature, t0 verify that
the applicant understands that ail statements contained in the application are true and correct to
the hest of the applicant’s knowledge. The signatory for the application should be the licensee
or certifying official rather than a consultant.

NRGC wilf periodically inspect your radiation safety program. Failure to conduct your program
according to NRG regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC may result in enforcement action
against you. This could include issuance of a notice of violation; imposition of a civil penalty; or
an order suspending, modifying, or revoking your license as specified in the "General
Statement of Policy and Procedure for NRC Enforcement Actions" (Enforcement Paolicy),
NUREG 1600.



Core Laboratories,. inc. -3-

In accordance with 10 CFR 2.790 of the NRC'’s "Rules of Practice," a copy of this letter, and

your response (if any) will be made available electronically for public inspection in the NRC
Public Dacument Room or from the Publicly Available Records (PARS) component of NRC's

document system (ADAMS). ADAMS is accessible from the NRC Web site at
http:lfwww,nrc.qovlread%nwrm/adams.html (the Public Electronic Reading Room).

Thank you for your coopetation.
Sincerely,
IRA/

Louis C. Carson |1, Health Physicist
Nuclear Materials Licensing Branch

Docket: 030-30429
License: 42-26928-01
Control; 468137

Enclosures: As stated



NRC FORM 374 PAGE 1 __OF __6__ PAGES
U.S. NUCLEAR REGULATORY COMMISS
NUGLEAR fON Amendment No. 30

MATERIALS LICENSE

myrsuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Cade
of Federal Regulations, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 38, 39, 40, and 70, and in rellance on statements and represeniations
heretofore mada by the licenses, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct,
source, and special nuclear material designated below, to use such material for the purpase(s) and at the place(s) dasignated below, to
deliver or transfer such material to persans authorized to recelve Itin accordance with the regulations of the applicable Part{s}. This license
shall be desmed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject fo all
applicable rules, regulaticns, and orders of the Nuctear Regulatory Commission now or hereafter in effect and to any conditions specified
hejow,

Licensee In accordance with letter dated
August 23, 2000
1. Core Laboratories, Inc. | 3. License number 42-26828-01 is amended in
dba PraTechnics Division of Core Laboratories .« 7| it entirety to read as follows:

2. 9830 Rosprim | 47 Expiration date January 31, 2006

Houston, Texas 77040 5. Docket No: 030-30429

Reference NoJ

6. Byprodugt, source, and/or special:”.;
nuclear material

7. Chemical and/or physical form 8. Maximum amaunt that licensee may
.= posbass at any one time under this
license

A. lodine-131 00 millicuries

B. lridium-192 000 millicuries

C.. Scandium-46

D. Gold-188

E. Zirconium-95 500 millicuries

F. Xenon-133 F. 500 millicuries

G. Chromium-51 G , 1500 millicuries

H. Antimony-124 Ho Ay o T . 2000 millicuries

i.  Rubidium-86 . Any I. 3000 millicuries

-J.  Bromine-82 J.  Any J. 3000 millicuries

K. Hydrogen-3 K. Any K. 999 millicuries

.. Sodium-24 L. Any L. 2000 millicuries

M. Americium-241 M. Sealed Source (Gammatron M. No single source to exceed
Madel AN-HP, Guif Nuclear 250 microcuries, total
Model VL-1) possession 100 millicuries

N. Americium-241 N. Sealed Source (Isotope N. No single source fo exceed
Products Model HEG-241 50 millicuries
Series, Capsule A-3015)

0. Barium-133 0. Sealed Source (Isotope 0. No single source to exceed
Products Model HEG-133 2 millicuries, total

Series, Capsule A-3015) possession 200 millicuries




NRC FORM 374A

U.S. NUCLEAR REGULATORY COMMISSION PAGE 2 of 6 PAGES

License Number

42-26928-01
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 030-30429

Amendment No. 30

nuciear material

P,

Cesium-137

Cesium-137

6. Byproduct, saurce, andfor special 7. Chemical and/or physical form 8, Maximum amount that licensee may
possess at any one time under this
license
P. Sealed Source (lsotope P. No single source to exceed
Products Model HEG-137 200 millicuries, tofal
Series, Capsule A-3015) possession 20 curies
“’'Sealed Source (Isotoper Q. No single source to exceed

< c o w D

Cesium-137
Cobalt-60
Iridium-192
Scandium-46
Antimony-124

" products Model HEG-137.

600 millicuries
Series, Capsule A-3015)

50 microcuries

Any

¥+ 50 microcuries

{50 microcuries

microcuries

50 microcuries

Authorized use:
A. through K.
A, J., and L.

M. and N.

0. and P.

Q.

R. through V.

For use in tracer studies in ¢
For use in above ground tracer studies.

For use as a calibration/stabilization source in Halliburton Model TSCAN logging tool for
logging tracer material in oil and gas wells.

For use as a calibration/stabilization source in Cedar Bluff Group's Fluid
\dentification logging tool for logging tracer material In oil and gas wells.

For use in oil and gas well logging.

For use in pipe collar markers in oil and gas wells.
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License Number

42-26928-01

MATERIALS LICENSE Docket of Reference Number
SUPPLEMENTARY SHEET 030-30429

Amendment No. 30

10.

1.

12.

13.

14,

15.

CONDITIONS
Radioactive material shall be used only at the following:
A. 1930 Elk Street, Rock Springs, Wyoming; Natrona County International Airport, 3857 Dame, Casper,

Wyoming; Alaska Department of Natu,ra;l{;ResOﬁrCes dhorse Tract 57, Spine Road, Prudhoe Bay,
Alaska. SR ‘

B. License materials may be. &tored at Shell Offshore, tnc. Gas Neli: 0SG-C 11553, Well No. 2, Field:
Garden Banks Block 602; Offshore Louisiana, in accordance with letter December 16, 1999, pending
final abandonment. - BN

C. Temporary job siteé:anywhéfe inthe United States where thé-EU,S. Nuéiear Regutatory Commission
maintains jurisdiction for regulating, licensed material, including areas of exclusive Federal jurisdiction
within Agreement States. i EURTE SN

withitr & Agreement State is unknown, the licensee should

If the jurisdiction status.of a Federal.facility w ; )

contact the federal agency control_!i'r}gr.thejob-;snte;in,queétion‘ﬂto determine whether the proposed job site
is an area of exclusive Federal jurisdiction’; Authorization, for use.of radioactive materials at Job sites in
Agreement States not under exc | jurisdiction shall.be obtained from the appropriate state
regulatory agency. a

Licensed material identified :i-h_tite._m g.L. may be-iempormiy-siomd in-?'éifzéordance with letter dated
August 10, 1998. F B

A. Licensed material shall be used by; or under the supervision and in the physical presence of,
individuals who have compieted the Support Constltants and Assogiates, Inc., F. L. Clifford
Associates, Sharp Radiation Services, W. H. Henkin Industries, Inc., Amersham/Gulf Nuclear, Inc.,
or ProTechnics Environmental Services, Inc., training courses and have been designated by the
Radiation Safety Officer. '

B. The Radiation Safety Officer for this license is Will C. Williams.

The licensee shall not vacate' or release to unrestricted use a field office or storage location whose
address is identified in Condition 10, without prior NRC approval.

The licensee is authotized to transport licensed material only in accordance with the provisions of 10 CFR
Part 71, "Packaging and Transportation of Radioactive Material." :

pPursuant to 10 CFR 39.91, the licensee Is exempted from the requirements of 10 CFR 39.63(b) for use of
remote handling tools. This exemption will remain in effect until formally withdrawn by the NRC.
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|icense Number

42-26928-01
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 030-30429

Amendment Nd. 30

186.

17.

18.

Not withstanding the requirements of 10 CFR 39.47 and pursuant to 10 CFR 39.91, and in accordance
with the statements, representations and procedures contained in tetter dated July 14, 1997, and
February 4, 1998, the licensee may use radioactive markers with activities of 50 microcuries or less of
iridium-192, scandium-46, antimony-124, cobait-60, and cesium-137 as pipe collar markers in oif and gas
wells.

The licensee is authorized to hold radioactive'material:with. a physical half-life of less than 120 days for
decay-in-storage before disposal in rdinary frash'provided:s 7 . :

A. Radioactive waste to be df%ﬁdé;ed of in this manner shall be hél;i"for decay a minimum of
10 haif-lives. e T

B. Before disposal as ordinary trash, byproduct materia! shall be.surveyed at the container surface with
the appropriate meter set on. it most sensitive scale and-with, no interposed shielding to determine
that its radioactivity-cannot be-distinguished from backgroung. All radiation labels shall be removed
or obliterated. T L

C. A record of each disposal permitted underhig kicense Cendition shall-bé retained for 3 years. The
record must includé the date of dispos: 5. date-on which the byproduct material was placed in
storage, the radionuclides’ disposec rvey instrument used, the background dose rate, the dose
rate measured at thg surface & container, and 4fié name-of the individual who performed
the disposal. El ' o

Notwithstanding the requirements of 10 CFR 20.2007, ufsuant to 10 CFR 20.2002, and in accordance
with the statements, representations, and procedures contained i correspondence dated August 23,
2000, January 23, 2002, and October 30, 2003, the licensee may release well-togging sandouts and well
returns, containing residual radioactive materials, into Class:|I' Disposals Wells provided:

A. The total radioactive concentration of all isotopes is 1,000 picocuries/gram or less, and the physical
half-life of the radioactive material is 120 days or less.

B. The residuai radioactive tracer material (sodium-24, scandium-46, chromium-51, rubidium-86,
antimony-124, iodide-131, xenon-133, iridium-192, or gold-198) being dispased of will be in the form
of the patented “Zero-Wash" product in sandouts or well returns.

C. The well has been Permitted by the State, Territory, or Federal jurisdiction to accept non-hazardous
oil and gas waste regardless of whether the job site is in an area where the U.S. Nuclear Regulatory
Commission maintains jurisdiction far regulating licensed material, including areas of exclusive
Federal jurisdiction within Agreement States.

D. The licensee maintains an agreement with the owner or operator to control access to the Class |l
Disposal Well until the radioactivity has decayed to unrestricted release levels.
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MATERIALS LICENSE
SUPPLEMENTARY SHEET

License Number.

42-26928-01

Docket or Reference Number

030-30429

Amendment No. 30

19. Except as specifically provided otherwise in this license, the licensee shall conduct its program in
accordance with the statements, representations, and procedures contained in the documents, including
any enclosures, listed below. The U.S. Nuclear Regulatory Commission's regulations shall govern unless
the statements, representations, and procedures in the licensee's application and correspondence are

more restrictive than the regulations.

Facsimile dated November 25,1991
Letter dated February 14,1 492
Letter dated March 1, 1993
Letter dated April 12, 1993
Letter dated May 4,1993 .
Letter dated October 26, 1893
Letter dated Aprii 20, 1994
Letter dated May:6; 1994
Letter dated May 19, 1994
{_etter dated May, 26, 1994,
| etter dated Qctober 20,.1 s]¢]
{etter dated January 4, 1995
Letter dated January,11, 199
Letter dated June 13, 1995 iz&
Letter dated June 13, 1995,
| etter dated September:12, 1995 -
| etter dated September 27,:1995
{ etter dated October 26, 1995
Letter dated January 17, 1996
Letter dated February 13, 1996
Letter dated February 24, 1997
Letter dated July 14, 1997
Letter dated November 14, 1697
Letter dated January 20, 1998
Letter dated January 27, 1998

_ Letter dated February 4, 1998

BB. Lelter received May 20, 1998

CC. Letter dated July 15, 1998

DD. Letter dated August 10, 1998

EE. Lefter dated August 31, 1999

EF. Letter dated December 16, 1989

GG. E-mail dated February 11, 2000

HH. Letter dated March 3, 2000

[l. Letter dated June 5, 2000

1J. Letter dated June 15, 2000

KK. Facsimile dated July 6, 2000

LL. E-mail dated February 14, 2000

;N%XE<Cﬂ@WQFQZ§rFF*FQTWDOW?

Application dated Novermber 15, 1991

aitthorization of new.facll
atithorization ic

only. -
del TSCAN
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MATERIALS LICENSE
SUPPLEMENTARY SHEET

License Number

42-26928-01

Dockel or Referanca Number

030-30429

Amendment No. 30

19. (Continued)

MM, Letter dated May 22, 2000

NN. Letter dated August 22, 2001
0O. Letter dated November 7, 2001
PP. Letter dated August 23, 2000

Date November 4, 2003

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

By

IRA/

Jack E. Whitten, Chief

Division of Nuclear Materials Safety
Region 1V

Arlington, Texas 76011




Gfficial Use Only — Security-Related Information
NRC FORM 374 PAGE _ 1 OF _ _B__ PAGES
1.3 NUCLEAR REGULATORY COMMISSION Amendment No. 44

MATERIALS LICENSE

Pursuant lo the Atomic Energy Act of 1854, as amended, the Energy Reorganizatlon Act of 1974 {Public Law 93-438), and Tila 10, Code
of Federal Regulatlons, Ghapter |, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations
I herstolore mads by the licensee, a licensa fs hereby issted euihorizing the licensee to recaive, acquire, possess, and transfer byproduct,
source, and spaclal nuclear material designated below; o use such material for the purpose(s) and at the place(s) designated below; lo
deliver or kransfer such material ‘o perscns authorized fo receive it in accordance with the regulations of the applicable Part{s). This
license shall be desmed to contaln the condilions specified int Saction 183 of the Atomic Energy Act of 1854, a3 amended, and is subject
to all applicable rules, regulations, and orders of the Nuclear Regulatary Commission now or hereafter in effect and fo any conditions

spacified below,

Licenses in accordance with letter dated
July 30, 2012
1. Core Laboratories, Inc. 3. License number 42-26928-01 Is amended
dba ProTechnics Division of Core Laboratories in its entirety to read as fallows:

2. 6316 Windfern Road _ Expiration date February 28, 2016

Houston, Texas 77040 -ﬁk’hﬁ 3 eﬁtgép. 030-30429

Refaran .

e -
6. Byproduct, saurce, and/or b hemical andfor physical form 8. Maxlmw‘%mouni that licensee may possess at any
speclal nuclzar malerial one time @ar this (lcense

A. Not tfdkceed 999 millicuries total and

A, Hydrogen-3 )
00 mikeuries per injection

Not to e¥icded 8,000 millicuries total
and 40 rfflfjcurles per injection

=

t to efseed 3,000 millicuries total
fid 40 hlicuries per injection

B. Scandium-48

C. Bromlne-sz

]
), Not ceed 750 millicuries iotal and

A 4%£qu curies per injection
v E. Ybtdo exceed 8,000 millicuries iotal
d 40 millicuries per injection

- _ A ﬁr F. t T k]
F. ladine-131 F Auﬁ. ﬁ," 5 4%{ Not to exceed 200 millicurias fotal and

50 milfeuries per injection

D. Zircandum-95

E. Antimony-124

G. Iridium-192 G. Any " (. Nottoexceed 12,000 milicuries total
and 40 millicuries per injection
H, Gold-188 H. Any H. Not to exceed 1,000 mitiicuries total
and 200 millicuries per injection
I, Bromine-82 I, Any 1. Notto exceed 3,000 miflicuries total
and 400 millficuries per injection
J, Barium-133 J. Sealed Spurce {Isatope J. No singla source to exceed
Products Labs. Mode! 2 millicurles; fotal possession
HEG-133 Series, 40 millicuries
Capsule A-3015)
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|

8. Byproduct, source, and/or
spegial nuclear materisa!

7. Chemical andfor physicat form

ona fime under thia license

K. Cesium-137 K. Sealed Source (Isotope - " K. No single source to exceed 500
Products Madel HEG- millicuries: total possession 10 curies
137 Series, Capsule A-
30158)
i L. Americium-241 L. Sealed Source L. No single source to exceed 500
(Garnmatron AN-H, microcuries; 10 millicuries total
Gulf Nucl V[_ggLE .
M. Americium-241 M. Seﬂﬁd%@ ree (1PL G & sM. No single source to exceed
' HEG-241Sgit 500 microcuries; 10 millicuries total
G Mﬂ‘% E G .{f
N. Scandium-46 E;ﬁs 3&@%0 single marker to exceed
. ‘ ‘ icrocuries
0. Gobalt-60 Solid Q. gle marker to exceed
50 curies
P. Antimony-i24 o Salid P.-Alp siffg marker to eiceed
i l}_,:,ag_;B'D micTocuries
Q. Cesium-137 287 No singigarker to exceed
Y 5= 100 micrhguries
R. iridium-~192 WEUSER No singlerfharker to exceed
! ey 50 microﬁ'ies
ﬂ ‘ oo b g
? | _ 17
fl 9. Authorized use: A 3 ‘ ﬂﬁ
A. through H. Forusein ﬂ’ﬁéar stuckas l " % ; i"wells. ‘Eﬁ‘
i ' ‘ B T
‘ I, For use in abo ﬂgﬁaund tracer stuties 5 process equi%@ent and pipelines.

L. and M,

Feorusgasa calibration/stabilization sburce in Halliburion Model

J andK.  Forusein Cedar Buff G&p e ‘I%nﬁﬂ%ﬁcﬁ%gging tool.

TSCAN logging tool.

N. through R. For use in pipe callar markers in oil and gas wells,

Official Use Only — Security-Related Information
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CONDITIONS

10. Licensed material shall be stored or used only atf the following:

A. i. Alaska Department of Natural Resources, Deadhorse Tract 57, Spine Road, Prudhoe Bay, Alaska
i. 1701 Old St. Mary's Pike, Parkersburg, West Virginia
il. 570 Jonah Drive, Rock Springs, Wyoming, and
v, 1030 Silurlan Lane, Sidney, Montana

B. Lijcensed material may be stored eﬂg&ﬁ ,% ~Gas Well: 0SG-C 11553, Weli No. 2, Field:
Garden Banks Block 602, Offghor na, in ac n ¢ with letter December 16, 1989, pending

final abandonment ﬁ H E

C. Licensed material identified ?@;&?dated March 02, 200 e stored at Exxon Mobil Preduchion
Company's Gas Well: Tig 655-30G2, Section 30 Townshl Range 113V, Sublette County
vwyorning, APl #49-03 9, in accordance with letter dated Nla , 2008, pending final
abandonment.

o

Company's Well; Green Cakgin 'i* #1 StooBP2, Oﬁsh S IS0l of Mexico, OCS-G21801, APHEB0-
841-40377-02, in"aCcordance F%u 4 _- 2 r%gs?d_a?y 08 r.laa “Hending ﬂrﬁh&lhandonment

Licensed materia gﬁhﬁ agin-lgiter dated May 08, 2008, ma,p’cﬁ“"tored.-ﬁt Anadarke Petroleum

E. Temporary job sfes anywhere & 7 l A ' é&"’ L8, Regul%r‘y Commissich maintains
jurisdiction for regilating thu Silal [eibl hu gareas of efcusive Federal jurisdiction

within Agreeme ates. a;, lf ,;5 g

If the jurisdiction stat@ a -u‘,,_ e aility i -emen atate is ugkgown, the licensee should
contact the federal agéwt con Phafl } ok Fendeetermin ther the proposed job sile
is an area of exclusive | "of radiqaefve materials at job sites in

Agreement States no und&f E}cius e =f1 E 4”; o h " be obt from the appropriate state
il

regulatory agency. ’}

11. A. Licensed materials shall be used %Ao der n and in the physical presence of,
or individuals who have been tralned a% d tters dated December 16, 2005 and

February 21, 2006.

B. The Radiation Safety Officer for this license is Will C. Williams,

12. The licensee shali not vacate or release to unrestricted use a field office or storage location whose
address is ldentified in Conditien 10, without prior U.S. Nuclear Regulatory Commission approval,

43, The licensee Is authorized to transport licensed matertal only In accordance with the provisions of
10 CFR Part 71, “Packaging and Transpott of Radioactive Material.”

.
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14,

15,

16.

17.

18,

Pursuant to 10 CFR 39.81, the licensee is exempted from the requirements of 10 CFR 39.63(b} for use of
remote handling tocls. This exemption will remain in effect unil formally withcrawn by the U.S. Nuclear
Regulatory Commission.

Notwithstanding the periodic leak fest required by 10 CFR 39.35, the requirement does not apply to
sources, except sources contafning plutonium, that are storad and nat being used. The sources
exempted from this pericdic test shall be tested for leakage befora use or transfer to another person.

. No sealed source shall be stored for a perfed of more than 10 years without heing tested for jeakage

and/or contamination,

Notwithslanding the requirements of 1&$ﬁ4ﬁnﬁ§ugﬁt to 10 CFR 39.91, ard in accordance
with the statements, representations and duﬁ Jﬁ;ped In leiters dated July 14, 18587
(ML003724357), November 14, 1%?%1% 5@1 0, 1998 (ML003724684),

February 4, 1998 (MLR03724554)." ebruary 27, 2004 (M @%5 07 35}, the licensee may use
radioactive markers with ad@%‘uf 50 microcuries or less of inditf)-492, scandium-46, antimony-124,
and cobalt-80, and 100 m@ fes or less of cesium-137 as pipe col ‘[ﬂ‘arkars in ofl and gas wells.

I
The ficensae is authorizgg to hold byproduct material with a physical pa[f—"@ of less than or equal fo '
120 days for decay-in&?rag dyefore disposal without regard to jiegEvity itdhe licensee: |

B

A. Monitors byprodd%:ﬁnaterial' a'sce heforg dis determinds dhat its radioactivity cannot -
be distinguished %§m the backgFaard

by e . B g .'a"..:!-‘ ‘ o g .
aent, rAdiatidi Teve! Wilhan: pproprlate'ggratlon detection survey !
meter set on its faast sensitive Fealailiid wil pltinte?fibstdhielding; ang -

B. Removas or obli%tes a ‘}?’ 3% 3
containers and thmliil bR A cat
icensee: and \ﬁi

ld ggj .I@hj’éls on gagterials that are within
as]e attert havg;_ﬁeen released from the

i & B 15 i i

)
asv

C. Maintains recards offe dispoie : E “J to 3 yed#89# The record rnust include the
date of disposal, the sef'é‘.gy insfrumest -aggT%}ﬂaE: grftind radigthart level measured at the surface
of each waste container,Egt the name of fgdiidual who p d the disposal.

Notwithstanding the requirements §5410,GFR .2%]}@&&"1“0 10 CFR 20.2002, and in
accardance with the statements, represeria y pfocedures contsined in correspondence
dated May 4, 1993 (ML12243A227), April 20, 1894 {(ML12243A209), January 17, 1996
{ML12243A188), February 13, 1996 (ML12243A188), and December 1§, 2005 {ML06D260462), the
licensee may release well-logging sandouts and well returns, comaining residual radicactive
materials, Into on-site shallow earthen pit provided that:

A. The total radicactive concentration of all isotopes is 1,000 picocuries/gram or less, and the
physical half-life of the radicactive material is 120 days or legs.

B. The residual radicactive tracer material {scandium-46, bromine-82, zirconium-95, antimony-
124, indine-131, iridium-182, or gold-198) being disposed of will be in the form ot the patented
“Zaro-Wash” product Iin sandouts or weil returns.

Official Use Only — Security-Related Information.
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18,

G.

_ The licensee is required o uss well logging beads known as "Zero-Wash"”, which are insoluble

whare the radicaetivity will not migrate or teach into groundwater, as described in lefter dated
July 11, 1991 (MLO33040193).

. The on-site shallow earthen pit disposal method has been permitted by the State, Territory, or

Federal jurisdiction regardless of whether the job site is in an area where the U.S. Nuclear
Regulatory Commission maintains jurisdiction for regulating licensed material, including
areas of exclusive Federal jurisdiction within Agreement States.

The licenses is.required to maintainacésss ﬁ ver the on-site shallow earthen pit until

the radioactivity has decayed toahrekthibted refeab&idvels.

The licensee maintains an a reé@;ﬁhﬂh fﬁ ﬁvﬂ% erator to control access to the on-
1ihe

site shallow earthen pit u:{i‘rj Tadioactivity has daciy c‘l‘% unrestricted release levels.

The licensee is requi% ritaintain records of disposal in ac%ance with 10 CFR 20.2108.

with the statements, rgpeesenizians, and procedures contained 'ﬁ'ﬂ'espmﬁence dated August 23,

2000 (MLO03758270), Yanuary %z
hcensee may release welHogging;
into Class || Disposailivells provi

A,

i
Notwithstanding the re@'@eﬁents of 10 CFR 20.2007, pursuant to 10 GF@D.ZDDZ and in accordance l

. The rasidual radio%e tragfs
fodine-131, iridiums$€2, of g8

. The licensee is requiréf‘@‘ 3 seweil'logg i,

202 (ML.033070068), apdT staber 30,2003 (ML033070340), the
g and wall retupfs Bining resifiial radioactive materials,
£y

The total radioacye conce ée.%gs;aﬂh+ gtdele.
I o

clive. okt
=;= e

half-life of the ra

mak, bro f 2, zir%?um-eﬁ, antimony-124,
o ypillige in the E’:’ of the palented “Zero-

Wash* product in sahgbyts of Jgetl T ;%,gm ot ke
> . ’ eﬂ#‘g'.,p § A 1

dgads known aﬁg ro-Wash”, which are insoluble
ater, as described in leiter dated

where the radiocactivity will not migrate or ieach into groun

July 11, 1991 {MLO33040193). @» E%' "ﬁ{ “ﬁ’ %

. The well has been pemmitted by the State, Territory, or Federal jurisdiction to accept non-hazardous ol i

and gas waste regardless of whether the job site is in an area where the U.S. Nuclear Regulatory
Commission maintains jurisdiction for regulating licensed material, ingluding areas of exclusive
Federal jurisdiction within Agreaement States.

The licensee is required to maintain access control over the Class !l Disposal Well until the
radioactivity has decayed to unresiricted rolease levels.

The licensee maintains an agreement with the owner or oparator to cantrol access fo the Class Il
Disposal Well until the radioactivity has decayed to unresirictad release levels.
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G. The licensee Is required to maintain records of disposal in accordance with 10 CFR 20.2108.

20. Except as specifically provided otherwise in this license, the licensee shall conduct ifs program in
accordance with the statements, representations, and procedures contained in the documents, including
any enclosures, listed below, The U.5. Nuclear Regulatory Commission's regulations sitall govern uniess
{he statements, representations, and procedures in the licensee's application and correspondence are
more restrictive than the regulations.

A. Letter dated May 4, 1933 " IML12243A227, ML12243A200]

B. Letter dated April 20 1994 with pro s A209]

G. Letter dated January 17, 1996 cﬁlw mlﬁiﬁﬁ 188, ML12235A437]

D. Letter dated February 13, 1996 R }tﬂ%ﬁ!ﬂ“ 88, ML12235A437]

E. Letter dated July 14, 1997 P 571 1
F. Letier dated Movember 14 3 [MLGD37

G. Letter dated January 2 [ML003724534*3‘?

H. Latier daied February [MLOD3T724694] '3::?

1. Lefter dated Decemba 999 [MLOO3703009]

). Letter dated Augustp§, 2000 T e 1
K. Letter dated J‘anu%% 2882, ML03307004 ]-"’:"" A

.. Letter dated Oct?,%“ 0, 208305 {MLO330 "i‘ ’ '
M. Letter dated Febflary 27, 20082y, .~ MLO4CS agg €3 !
N. Letter dated DecERber 16, 20 i{ﬂ*ﬂ Honal)” jj L0alia04eR) &

0. Letter dated Jan!aa;y 7, ZDDB{ : £l 4 D ; ’

P. Letter dated Feb; i 9y 21, 2006, =

Q. Letter dated Mar 200847 E

R. Letter dated Janu 27 :

5. Letter dated May %OG

T. Letter dated Februdsm 27 262 . !
U, Letter dated June 7,’2?}1 wilellUSures !

Y
$%ﬁ%

J
FOR THE U.S. NUCLEAR REGULATORY COMMISSION ‘

Date  August 30, 2012 Dfl m

Roberto J. Torres Senlor Health Physidst
Nuciear Materials Safety Branch B
Region IV

Arfingtan, Texas 760114511
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UNITED STATES

NUCLEAR REGULATORY COMMISSION

‘REGION IV

£11 RYAN PLAZA DRIVE, SUITE 400
ARLINGTON, TEXAS 780114005

REGIONAL TECHNICAL ASSISTANQE REQUEST FOBM

Date: January 24, 2003

Mail and E-Maii Ponald A. Cool,

Ph.D. (DAC), Director

to: Division of Industrial and Medical Nuctear Safety , NMSS

For E-Matl, cc: IMNS Secretary
From: . Ken E. "Brockmain, Director - 7 y (C

Division of Nuclear Materials Safety (DNM v

Liéensee(s): Care Laboratories, Inc. (DBA: ProTechnics Division of Core Laboratories)

License Number(s) 42:26928-01
Control Number: 468137

Letter(s) dated:

Docket Number{s): 50-30429

* Auqust 23, 2000: Gore Laboratories’ license amendment request (LAR) for an alternate disposal

* method to allow licensed material in

the form of waste retumns with radioactive tracer material to

_ be injected in Class I disposal wells.

+ November 22, 2002: RIV's Safety & Technical Assessment - Core Laboratories’ Request to Inject
Well-logging Waste in Clags Il Disposal Wells

Enforcement Action being held in abeyance: () Yes (X)No

Suggested change in licensing procedure:

Regarding Iicensing actions, Region IV DNMS Nuclear Materials Licehsing Branch (NMLB) requests
technical assistance dlarifying the following: (1) 10 CFR &1 .22(c)(14)(xi) categorical exclusion for
using sealed sources and radioaclive tracers in well-iogging, and (2) Current NRC guidance

Yy

allowing the Regions to make decisions with appropriate documentation per the May 7, 2001, letter
from the Division of Waste Management (DWM) (J.Greeves/M. Wong), “Guidance on the
Preparation of Environmental Assessments for Licensing Actions by Regional Offices.”



Donald A. Gool ) ' -D-

Problem/lssue:

On August 23, 2000, Core Laboratories submitied an LAR to RIV foran alternate disposal
method that allows licensed material in the form of waste returns with radioactive tracer material
1o be injected in Class i disposal wells. Based on reviews of NRC guidance, discussions with
NMSS (INMS and DWM), and considering the current Gore 1 sbaratories license, it was unclear
that Region iV's NMLB could approve this LAR or any simitar LARs in the future without NMSS -
reviewing a TAR on this matter. -

Action Requested:

Apprbve the TAR by concurring with Hegibn jV's November 22, 2002, Safety & Technical
Assessment (enclosed therein) on Gore Laboratories’ LAR to Inject well-logging radioactive
waste into Class !l Disposal Wells.

Recommended Action and Alternatives:  (X) Approve or ( ) Reject

TARs addressing similar issues {subject and date):

December 18, 1995: Division of Waste Management’s TAR respanse approving Core
Laboratories (ProTechnnics) 1993 request for generic authorization for onsite buriai of

radioactive materials from well-logging sandouts, flowbacks, or any other form in an earthen pit
pursuant to 10 CFR 20.2002. . ‘

Background documents:

. November 22, 2002: RIV's Safety & Technical Assessment - Care Laboratories®
Request to Inject Well-logging Waste in Class Il Disposal Wells '

. January 23, 2002: Supplemental informati;::n from Core Laboratories

. January 11, 2002: Letter from the Alaska Oil & Gas Conservation Comhission

{AOGCQ) that allowed Marathon Oil Company 1o inject waste returns with radioactive
tracer material in Class Il disposal well, Kenai Unit 24-7.

. August 23, 2000: Core Laboratories Inc. license amendment request for alternate

disposal of licensed material in Class |l wells.

. May 7, 2001: Letter from the Division of Waste Management (J. Greeves/M. Wong),
“Guidance on the Preparation o Environmental Assessments for Licensing Actions by
Regional Offices” ' . :

. May 3, 2000: State of Texas License that allows Core Laboratories to discard

well-logging “sandouts” or other materials from oil and gas wells into Class | disposal
wells. : ’ .
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. UNITED STATES
NUCLEAR REGULATORY COMMISSION.
REGION IV

611 RYAN PLAZA DRIVE, SUNTE 400
ARLINGTON, TEXAS 760114005

November 22, 2002

‘MEMORANDUM TO: Jack E. Whitten, Acting Chief, Nuclear Materials Llcehéjng Branch

(NMLB) _

FROM: " Louis G, Garson I, S, Health Physicist, NMLB ¢/ 2 Jill
' License Reviewer - ﬁ‘& ? ‘w 2

SUBJECT: SAFETY & TECHNICAL ASSESSMENT - CORE LABORATORIES'
REQUEST TO INJECT WELL-LOGGING WASTE IN CLASS Il

DISPOSAL WELLS

Background and Proposed Action

This memorandum is in réference to a license amendment request {LAR) submitted by Core
Laboratories, Incorporated (dba: ProTechnics) dated August 23, 2000. Core Laboratories' LAR
requested the allowance of an “Additional Disposal Alternative.” Core Laboratories stated
that they are ailowed to place any well retumns (containing radicactive tracer material ) from a
frac-job in an onsite earthen pit. In addition to this earthen pit disposal method, the licensee
seeks approval o allow the well returns to be injected in Class !l disposal welis that-have been

approved 1o accept non-hazardous oil and gas waste by State agenciegs.

Safety & Technical Assessment

| have reviewed this LAR and determined that RIV's NMLB could grant this request without a -

. Technical Assistance Request (TAR) or Environmental Assessment (EA) to NMSS for review or .

approval. | have based this determination on reviews of NRC documents and discussions with
NRC staff in RIV and HQ. RIV shauld grant this LAR based on the following: (1) 10 CFR
51.22(c)(14)() Is the categorical exclusion for using sealed sources and radioactive tracers in
well-ogging, (2) Current NRC guidance allows the Regions to make decisions with appropriate
documentation, (3) An existing license condifion allows Core Laboratories to dispose in earthen
pils, and (4) This proposal to inject well returns down Class !l disposal wells is saler than the
current practice of placing radioactive waste into shallow earthen pits.



&)

(@)

(b)

(c)

Jack Whitlen -2-

10 CFR 51 .22(0)(1;1)()&) Is the categorical exclusion for using of sealed sources
and radioactive tracers in well-logging. '

NRC's 10 CFR 51.14

The NRC's 10 CFR 51.14, slates that: “Categorical Exclusion” means a category of
actions which do not individually or cumulatively have a significant effect on the human
environment and which the Commission has, found to have no such effect In accordance
with procedures set out in §51.22, and for which, therefore, neltheran envirpnmental .
assessment nor an environmental impact statement is required.

EPA’s 40 CFR 1508.4

The EPA’s 40 CFR 1508.4, slates that: “Categorical Exclusion” means a category of
actions which do not individually or cumulatively have a significant effect on the human -
environment and which have been found to have no such effect in procedures adopted
by a Federal agency in implementation of these regulations (§ 1507.3) and for which,
therefore, neither an environmental assessment nor an environmental impact statement
is required, ‘An agency may decide in its procedures or otherwise, to prepare '
environmental assessments for the reasons siated in § 1508.9 even though jtis not
required to do so. Any procedures under this saction shall provide for extraordinary

circumstances in which a normally excluded action may have a significant environmental
etiect. '

Statement of Considerations, March 1984: Cateqorical Exclusions 10 CFR 51 22(c)(14)

By definition a “Categorical Exclusion® means a category of actions which the NRC has
determined do not individually or cumulatively have a significant effect on the human
environment. Therefore, the NRC has determined that an EA or EIS is not required and
would serve to divert scarce resources from more pressing business.

10 CER 51.22(c)(14){xi) categorically excluded the use of sealed sources and

_radioactive tracers in well-logging procedures. The NRC reviewed 89 well-logging

incidents that occurred during the 20 years prior to 1884 in which well-logging sources
had been abandoned down wells. An NRC risk assessment showed that only a smalt
radiological risk existed to public health and safety from abandoned radioactive
materials. The Commission carefully considered a comment that cited the loss of a
1-Curie americlum-beryllium source down a well and subsequent decommissioning
efforts. The Commission concluded that the environmental impact of licensing actions

* authorizing the use of sealed sources and radioactive tracer materials in well-logging

procedures was negligible.

The NRC stated that routine safety measures also protect against significant
environmentat impacts from well-logging activities. Well-logging permits require that
gas and oil wells be cased 1o below potable water aquifers to prevent cross
contamination from brine, oil, and gas associated with wells. This requirement also
serves to preclude contamination of portable water aquifers when radioactive materials




;iack Whitten -3-

)

{a)

(b)

are used in these cased wells. -In the event that radipactive material becomes
imetrievable during a well-logging operation, safety requirements are imposed to
minimize the escape of radioactivity from the surrounding areas. Additional
requirements include mounting a permanent identification plaque at the surface of the
well to alert anyone planning to enter the well to the existence of radioactive material.

_ Also, a notification has to be placed in pertinent land records maintained by State oil and .

gas regulatory agencies o alert against drilling. The radioactive material is in the form

_ of a very low solubility compound. The radioactive materials used as tracers in

well-logging have short half-lives, and the quantities involved are small in the low
millicurie range. The NRC concluded that using these tracers does not present any
environmental impact because of the small quantities which decay to innocuous
radioactivity levels in short periods of time.

Current NRC guidance allows the Regions {0 make decisions with appropriate
documentation. .

 NUREG-1748, Appendix E Cateqorical Exclusion Checklist

The NRC's NUREG-1 748, Dréft Repont, Environmental Review Guidance for Licensing ‘
Actions Associated with NMSS Programs provides a Categorical Exclusion Ghecklist in

.Appendix E. This checklist has been completed by the license reviewer as an enclosure

to this document in support of this evaluation process. The answers to all four generic
eategorical exclusian questions were “No.™ 1t was concluded that this LAR for approval
of an “Additional Disposal Alternative” is categorically exchided and requires no
further environmental review. Additionally, an environmental assessment for this action
is not required, since well-logging activities are categorically excluded under 10 CFR
51.22(c)(14)(x). v o

Division of Waste Management Guidance

A May 7, 2001, letter from the Division of Waste Management {J. Greeves/M. Wong),
“Guidance on the Preparation of Environmental Assessments for Licensing Actions by .
Regional Offices” states that EAs are required for all icensing actions that are not
categorically exciuded per 10 CFR 51.22, not covered in an existing Environmental
Impact Statement (EIS), and not required to have a prepared EIS. Conceming licensing
actions with decommissioning issues, the May 2001 letters states that NRC staff will use
categorical exclusions listed in 10 CFR 51.22(c)(20) for sealed sources orsmall
guantities of short-lived radionuclides. The May 7, 2001, letter heavily references the
guidance for the use of categorical exclusions contained in Palicy and Guidance
Directive FC 84-20, Revision 1. Section Il of FC 84-20 covers license actions that have
baen found to be within the safety envelope of previous license actions that qualified .
under categorical exclusion per 10 CFR 51.22(c)(14) (1) - (xv). .



Jack Whitten C -4

@

().

(a)

G)

Section Il of FC 84-20 states, in part, thatifa previous technicai and/or license-based

" analysis had been performed which bounded the environmental radiological hazards to
* the public for the specific generic issue, and the Region believes its specific license

aclion is within the safety envelope of the previous analysis, the Region can cite the
previous generic analysis, document its rational for making this assessment, and file

* copies of the previous analysis and its rationale in the license file. No coordination with

NMSS is necessary.

NLfREG-1 556, Vol. 20, Section ;1.1 0; Licensing Actions Eliqib.!e for Categorical Exclusion -

NUREG-1556, Vol. 20, Section 4.10.2, states that license actions that clearly qualify for
categorical exclusion under the provision of 10 GFR 51.22 are not required to have an
EA or documentation in the license file specific to the issue of the EA. Such
categorically excluded license actions do not need to be coordinated with NMSS with
regard to whether an EAis neaded. License actions that qualify for categorical
exclusion after the NRC staff has completed additiona! technical and/or ficense-based
justifications da not need an EA, nor do they need to be coordinated with NMSS with
regard to whether an EA Is needed. The licensing staff is required to place in the
license file, written justification to support the determination that an EA is not needed.

Section 4.10.2, states that license actions not specifically listed in Category 14 of 10
CFR 51.22 will require a TAR. The Regions should perform a technical assessment to
justify- why the license action qualifies for a categorical exclusion under 10 CFR

- 51.22(c){14)(xvi). However, Section 4.1 0.3 states that the use of tracers in well-logging
- is specifically covered by the categorical exclusion in 10 CFR 51.22(c){14)(xi).

An existing license condition allows Core Laboratories to dispose In earthen pits

- under a generic authorization to bury radioactive material.

Gore Laborataries’ Lfcense Condition 17

Core Laboratories’ License Condition 17 states, in part, that the licensee is authorizedto -
hold radioactive material with a half-life of less than 120 days for decay-in-storage {DIS)
before disposal in ordinary trash. License Condition 17 was added to the license in
January 1996 after the Division of Waste Management's {DWM) review of a Technical
Assistance Request (TAR) that was written by RIV in June 1993. ’

Generic Authorization for Radioactive Material Dispdsal per 10 CFR 20.2002

In 1993 Core Laboratories (ProTechnnics) requested a generic authorization to bury
radioactive materials from well-logging sandouts, flowbacks, or any other form in an
earthen pit pursuant to 10 GFR 20.2002. On December 18, 1995, DWM answered the
TAR and approved the licensee’s generic 10 CFR 20.2002 onsite burial request under a
number of provisions including the following: (1) The licensee is required o assure that
the concéntration of radioactive material will be less than 1,000 pCi/gram. (2} The
half-life of the radioactive material being disposed will be less than 120 days. Frac

sands containing Cr-51, Rb-86, 1-131, Xe-133, and I-131 had no further restrictions.
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{c)

@

{a) .

(b)

(©)

(3) For frac sands containing Sc-46, Zr-95, Sh-124, and [r-192, the licensee is required
{o mainlain access control over the burial site until the radioactivity has decayed to
unrestricted release levels. (4) The licensee is required fo use well-logging beads

known as zero-wash, which are Insoluble where the radioactivity will not migrate or leach
into groundwater. - ‘ :

Potentiai Doses 1o the Public from Onsite Burials

Accarding to the 1995 TAR, the NRC reviewed the licensee's reguest for on‘éite burials
al multiple locations in accordance with 10 CFR 20.2002. Pofential doses to the public

* are required to be less than 100 millirem/year. If fact, the controls that the NRC set for

the licensee assures that doses 1o the public from the onsite burials will not exceed 15
millirem/year. Also, the licensee is required to maintain records of the burialin
accordance with 10 CFR 20.21 08(a).

This proposal to inject well returns down Class Il disposal wells is a safer than
the current practice of placing radioactive waste into shailow earthen pits.

Earlhen Pit Versus Class || Disposal Well

.The licensee places several feet of soil over the disposal pit. There is more of a

potential for access to these shallow pits by members of the publit than Class li wells.
Class |l disposal wells must meet structyral requirements and can be in excess of 250
feet deep. By regulatory design waste materials are Injected into the wells, and only
underextraordinary circumstances are waste materials recovered from Class I} wells.
The ail field owner and the licensee can maintaln greater access control over a Class Il
disposal well. From an ALARA and occupational safety perspective, using Class |
disposal wells instead of earthen pits are less risky. :

EA of the Radionuclides as Tracers in Enhanced Recovery of Oil & Gas {EOR)

NUREG/CR-3467, EA of the Radionuclides as Tracers in Enhanced Recovery of Oil and
Gas (EOR) states that "EOR injection {luids into underground sources of drinking water
are extremely unfikely because of strict underground injection control regulations (UIC).

.EOR operatlons are designated Class Il wells and are subject 1o stringent construction,

operating, monitoring, and reporting requirements.”

Class Il Wells: EPA requlations 40 CFR144

Class Il Wells are described in EPA reguiaﬁoris under 40 CFR 144.6 as *Wells which
inject fluids which are brought to the surface in connection with natural gas storage
operations or conventional oil or gas production.”’ : :

Some of the EPA requirements on Class 1l disposal well operators are found in 40 CFR
144.28 and include the following: Compliance with the Safe Drinking Water Act; 24-
hour reporting of non-compliance; well plugging & abandonment planning, financial -
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(d)

assurance; well casing & cementing; operating & monitoring requirements; records

retention; and change of awnership & operational control.

For purposes of this discussion, understand that the EPA defines and classities three
types of waste; Hazardous Waste, Radioactive Waste, and Mixed Waste as follows:

. Hazardous Waste means a hazardous wasie as defined in 40 CFR2613. -
. Radioactive Waste means any'waste which contains fadioactive material in
concentrations which exceed those listed in 10 CFR Part 20, Appendix B, Table
{1, Column 2. . . X ‘
. Radioactive Mixed Waste: means a wasie that comains.bolh Hesoufce

Conservation and Recovery Act hazardous waste and source, special nuclear, or
byproduct malerial subject 1o ihe Atomic Energy Act of 1954, as amended.
Hazardous waste containing radioactive wastes are no longer hazardous waste
when it meets the eligibility criteria and conditions of 40 CFR 266, Subpart N.

Note that the licensee [Core {ahoratories] proposes to dispose of material inta Class Il
wells with radioactivity concentrations that are less than 30 percent of the levels in 10
CFR Part 20, Appendix B. These lavels do not meet the EPA’s detinition of radioactive
waste. Inthe EPA's classlfication of wells in 40 CFR 144.6, the disposal of radioactive
waste Is not addressed in Class I! wells, but is addressed in Class I, 111, and IV wells.

State of Alaska Class Il Disposal Well Requirements

A letter dated January 11, 2002, from the Alaska Oil & Gas Gonservation Commission .
(AOGCG) confimed that Marathon Oil Company’s Class 1t disposal well, Kenai Unit
24-7 was allowed to inject waste retums with radioactive tracer material. The tracer
material was Core Laboratorie’s “Zero Wash” product. This particular Class Il well had |
been permitted under Disposal Injection Order No. 1 1 by the AOGCC in November 1996 .
under the provisions of 40 GFR Part 144. The letter stales that the disposal of used

" \racer material did not qualify as Glass | wasle, and that Disposal Injection Order No. 11

did not refieve them from obtaining additionat authorizations from other federal, state, or
Jocal authorities. ' ’

| spoke to the AOGCG engineer conceming Class It disposal wells. He explained that
only ol and gas material returns {drilt fluids including mud, sand, tracer residue, and
other solids) are aflowed 1o be injected into Class I disposal wells. The State issued
permits for the construction and use of these wells. The user has to file an application,
and the well has to meet aquifer, groundwater, and integrity testing requirements. In
general, materials are injected into these disposal wells, and nothing is taken out of the
wells. .
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| reviewed the AOGCC’s program for the implementation of Class I} well and
underground injection control. The AOGCC’s process includes the following:
application, technical review of the permit by petroleum engineers and geologist,
confining system determination, casing and cement requirements, integrity monitoring,
application meeting between the AOGGCC and operator, Commissioners’ review, public

hearing, and issuance of the injection order.

(e)

State of Texas Class Ii Disposal Waell Requirements

Gare Laboratories provided the NRC a copy of their State of Te:xas license that allows
them to discard weli-logging usandout” or Gther materals from ol and gas wells into _

_ Class )l disposal wells.

{ spoke to the Texas Bureau of Radiation Control {TBRC), former chief of Industrial
Licensing Program, about the criteria they used for granting this licensed material
disposal method. The TBRC representative explained that no specific rationale existed
regarding their decision to amend the license for disposals in Class 1l wells. However,
approval to inject radioactive well returns into Class Il wells are granted by the Texas
Raitroad Gommission, Environmental Section. 1 spoketoa representative of the Texas
Railroad Commission and reviewed Texas requirements for Class i well disposals. -The
Texas Railroad Commission process includes the following: application; technical review

_ of the permit; area determination; integrity monitoring and reporting; geological, casing,

operating standard equipment, public hearing; and issuance of {he permit.
All permit applications for Class I} wells and disposal comes to {he Environmental
Senvices Section, where they are evaluated and processed. If required, the
Environmental Services Section requests thata hearing be scheduied, and the
Commission provides notice 1o all interested persons. After the hearing, the examiners
recommend final action 1o the Comrmissioners to decide if the permit will be issued.
no protests are received on an application, the Director of Environmenta! Services may
administratively approve the application. -
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Conclusions

Region IV believes that this 1 AR for an “Additional Disposal Attemative” for well-logging waste

to be injected into Class Il disposal wells is within the safety envelope of previous generic safety
analyses. Spedifically, the safety analysis referenced in the March 1984 Staternent of
Considerations for the 10 CFR 51.22(c)(14)(xi) well-logging categorical exclusion and DWM's
December 1995 approval of Region1V's TAR for allowing a generic onsite disposal of

well-logging waste are being cited as generic analyses supporling this determination. .
Additionally, the use of tracers in well-logging is specifically covered by the categorical -
exclusion in 10 CFR 51.22(c)(14}{xi).”No further environmental review, assessment, or
documentation are required based the guidance that is provided in Section 2 of this document

and the Categorical Exclusion Checklist enclosed.

Enclosure: As stated



Action Name:

- ENCLOSURE

CATX Checkiist

Core Laboratories {dba: ProTechnics) Lic#42-26928-01

Action Location: NJA

Action Description:

‘ Additional Disposal Alterha}ive to place well-logging waste into Class i

disposal wells
CATX Category: .. 10 CFR 51.22(c)(14)(x) .
YES | No { Need
. Data
A. s the action likely to significantly affect any aspect of the natural ' X
environment? .
| B. 15 the action likely 1o significantly affect any aspect of the cultural X
~ environment including those that might be related to envirorimental § -
justice?
C. s the action likely o generale a great deal of public interest about X
any environmental issue?
D. Is there a high level of uncertainty about the action's environmental X
effects? ' S '
CONCLUSIONS:
. 1 The attion is a CATX and requires no further environmental review.
i 2 The ‘action is a CATX but requires further review tnder one or more other
environmental authorities (fist). : : :
0, 3 The action requires an EA..
4 The action requires an EIS.

lnd _ plg-

_ License Reviewer Date

R R
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January 23, 2002

ProTechnlca

5316 Windfern, Room 310

Houslon, Texas 77040 USA
Tel: 7139282310 .

Fax: 713-928-2161

' FruTEI:hnfcs ‘ mpmigchnics.m

TOM HAMPTON
President N
BEBE "

F"'—r.b', - 1 i

B~ m

T« B B

{“‘ - ..
: ]
Mr. Jack E. Whitten
Senior Health Physicist
Nugclear Materials Licensing Branch
.8, Nuclear Regulatéry Commission
Region IV .
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 7601 1-8064

Re: License No. 42-26928-01
Dear Mr. Whitten:
Enclosed are copies of letters that I e-mailed you about yesterday. For your reference

also enclosed is a copy of the original letter sent to you asking for an amendment of our
license for disposal into a Class If disposal well.

=,

Please call me at above number as soon as you receive this letter or if you have any
questions. '

Thank you for your prompt attention in this matter.

Since'rely,

Tdm Hampton
President

TH:ym

Enclosure




\'_j U ProTechnlcs .
6315 Windlern .
! . . Houston, Texas 77040 USA -
. Tel: 713-325-2320
A Fax: 7138282163 .
Prolechnics " wwwprolechnles.com
& DEE LARTLXTINEES CRRaY .
AS 31w
August 23, 2000
. -
‘Mr. Jack E. Whitten

Senior Health Physicist i
Nuclear Materials Licensing Branch
" .8, Nuclear Regulatory Commission
Region IV o
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064 ' _
RE: License No. 42-26928-01
Dear Mr. Whitten: | '

The purpose of this letter is'fo request an-amendment to our radioactive material license -
to allow an additiorial disposal alternative. Currently, we are aliowed to place any well

" retums (containing radioactive tracer material) from a frac job inthe on site earthen pit,

In addition to this method, we would like approval to aliow the well réturns to be

disposed of in a Class Il Disposal Well permitted to accept non-hazardous oil & gas
waste. : ' : ' . :

We are currently licensed in the State of Texas {capy enclosed) for this method of- )
disposal. The oil customers we work with are requesting this method o save time and '
expense as they currently dispose of some well work over fluids by this method.

" The half-lfe of the tracer material we will dispose of by this method will be less than 90

. days. The maximum concentration of the tracer material in the well returns will be less
than-1,000 pCifgm. The transport of the well returns will be by an enclosed steel frac
tank. ' . : .

In addition, please amend the !ir;en'sé tp'c_h_aqgt_a_ the mailing address to:

L esi WAl T T e

Hotiston, Texas 77040 *+ - w700 inbiatoas e e e

' ' - BORNS # MLAGSZZA 7O

... Template __
" Dalel /i Cdby.

CLB °
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The post office changed the mailing address. The Iocation of the facility remains the
same. ‘

Ifyou have any questtons or need addmonal mformat:cn, please call.

Sincerely

UDGQQUD&IO——’C)

Will Williams ' °
Corporate Radiation Safety Officer .

Enclosures



- ge:  Mark Sugich -

e e et e . 17132064386

-

J : Candzhadl, Walkar

Allomey
Lzw = Heetth, Environment & Sately

8555 San Follpe Strest (17055-2739)
P. 0. Box 4813 (772104813}

' ' Heue'on, Toxas USA
R\ Marathon Tolphe: T13206-253%
sunce) Oil Company Foe 713/206-4335

Emait CIWaker@MerthenOl.com |

January 22, 2002 S

By Fax: T13/328:2161 . @

Tom Hampton, President - V
ProTechnics s . .

A Core Laboratories Company - . ?
6316 Windferm, Rm. 310 . .

" Houston, Texas 77040

Re: - NRC spproval for injection in Non- Agrecment States

" Dear Mr. Hampton,

Marathon is writing to make a formal request that ProTechnics submit a request to
the Nuclear Regulatory Commission (NRC) to allow disposal via injection of
ProTechnics’ patented radioactive tracers known as “Zero Wash”. The NRC
approval forinjection will assist Yoth Marathon and other ProTechnics custamers in
obtaining injection approval in affected non-agreement tates.

As you know, Mamthon submitted an approvel for injection prcket to the Alaska ‘

Oil and Gas Conservation Commission (AOGCC). Pursuant to your eatlier
discussions with Mark .Susich, Marathon Alaska office, attached is a copy of

Marathon’s AOGCC approval letter for use 8s a supporting exhibit in your NRC |

rcquest. Please send me a copy of your NRC approval request via fax at 713-296-
4386 or mail to my attention at P. O. Hox 48)3, Houston, Texas 77210-4813. Also,
please inform me when you receive the NRC authorization. : '

‘Marathon would like to see ProTechnics take prompt action on this issue, Thisisan -

jmportant issue to Marathon. As you know, Marathon is & company dedicated to
liance. Please feel free to contact my office with any questions.

Marsthon-Anchorage
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M. Tom Hampront
EBroTechnics

Tasumry 22, 2002
Page 2 of 2.

Py Fex: 73282163 '
Larmy J. Siephenson, P.E., CFPSM
ProTechnics

6315 Windfern

‘Houston, Tess 77040

Enclomme
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- STATE OF ALASKA

W

e en e -ALASEAOILANDGAS. .|
. CONSERVATION COMMISSION /-

.January 11,2002 -
Mr. Kyle Parker
Patton Boggs LLP -
1031 West Fourth Avenus, Sulle 504
Ancharage, AR 52501
Re: Cless 1l Disposal of TracerReturhs

Dear Mr, Parker:

17152064388 C = oz
T-ras p.02/E3 B2

JAN' 1 5’75'3 M.O

5

PATTON BOges (e 1 .

You have asked the Commission for confirmation that your elient, Marsthon o5l .
. Company ("Merathon™), is permitted t dispose of certain radioactive wacer rehumns inthe

Kenai Unit 24-7 Class I disposal well,

Disposal Injection Opder No. 11, jssued by the Commission on November 21, 1996,

anthorizss the eperator of the Kenai Unit 24-7 well 1o injest "Class H oi] field fluids" n &

ipecified interval of the well in conformeace with 20 AAC 25.

The Commiision's

regulation on underground disposal, 20 AAC 25252, Tefers 10 40 C.ER. 144.6(b) for the .
classification of & Class [ well. The Tutier provision, in fum, describe a Class I wedl, in,

zelevant part, as n well that injeets Sluids

that ere brought to the surface in cornection with.. ... copventions} off or

natural pas production and mey e commingled with waste

 waters from

gas plants which are an integrel part of production opeTations, unless those
warers ace classificd as & hazardous waste at the tizne of injection.

40 C.E.R. 1442 provides that the 1&m "[h]i:zudous wasts means & hazardous waste as

. defincd In 40 CFR 261.3" The later regulation excludes the
definition of hazardous waste:

following from the

"rilling finids, produced weters, and other Wastes

gssoviated with the exploration, development, ax production of erude ofl, natural gas oF '
peathermal energy.” See 40 CER. 261 3(n)(1) and 40 CF R, 26 L.4(bY(S).

Marathon has employed the firm ProTechnics to gssist in evaluating well ¢ompletions
vsing ProTechnics' radinsctive tracers imovm as "Zero Wash*  You have informed the
Commission that the tracers aid in detailing 1he completion placement and effectivencss
of Marathor's hydraulic fractoring and acidizing treatments. You have also informed the
Commlssion thet ‘the use and disposal of the radiosctive tracers are regulated by the

Nuclear Regulatory Corhrnitsion.
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Mr, Kyle Parker
Tanuary 11, 2002

Page2of2

The Cmnnﬁssion understands fhat sends retuned to the swrfaze mnay comtain some Zero

Kened Unit 24-7 well. Since this material has been brougit to the surface in connection
with conventional oil or gas production operations, it 2ppears 10 qualify as Clasz T waste.
The second criterion listed in 40 C.F.R. 1443, coneerning classification as hazardous

- waste, may apply only 10 wastz watérs from gas plaots. However, even if this criterion
gpplies to the Zera Wash tracer retumns, they appear to qualify as non-hazardous wastes

upder the exclusion for "wastes amssosisted with the exploredon, davclopruent, or

_ production of crude pil [or] natmal gas.”

. ) h
Tt should be noted that the disposal of wiised wacer materigl it en sutirely diffeent
mafter. Sych materizl wonld not appear to qualify as & Class JI waste, 'The Commissinn
\nderstends that the only tracer malerial Marathén proposed to dispose of in the Kepai

Unit 24-7 well is material thar has ectually been used downhole for bona fide well |

cormpletion purposes,

Plesse note further that the Commission's awthorization under Disposal Injection Order

Na. 11 does not relieve the operator from the responsibility to obtein eny additionsl
sutharizations that may be requived from federal, state, or local muthorities.

Sincerely,

(oo Gechrs 5“’(\‘5"‘/ |

Cunmy Oechs) Taylor
Chair

1nrrdns - U a1 P03 P12
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g UNITED STATES ' u
_NUCLEAR REGULATORY COMMISSION”
' WASHINGTON, D.C. 26355-0001 -

May 7, 2001

MEMORANDUM TO: George Pangburn, Director, Region IONMS
Douglas M. Collins, Director, Region [/DNMS
Cynthia D. Pederson, Director, Region IIVDNMS
Dwight D. Chamberlain, Director, Region [VIDNMS

FROM: ~_ JohnT. Greeves, Director, Division of Waste Manﬁgment. NMSS
SUBJECT: _ GUIDANGCE ON THE PREPARATION OF ENV!RONMENTAL'

ASSESSMENTS FOR LICENS!NG ACTIONS BY REGIONAL OFFICES

‘As you may be aware, my Division has lead responsibility for the review of Environmental

Assessments (EAs) and the preparation of Environmental Impact Statements (ElSs) for the
Office of Nuclear Material Safety and Safeguards ticensing actions, involving fuel cycle, uranium
recovery, decommissioning, low level waste, and spent fuel facilities, to ensure consistency and
compliance with the requirements of 16 CFR Part 51. The purpose of this memorandum is to
inform staff in the regional offices of the approach that should be used for preparing EAs.

EAs must be p(eparecf for all proposed Iicénsing actions that are:
. not categorically excluded (10 CFR 51 22},

. not covered in an existing EIS,and " . - o
. not requiréd to have an EIS prepared (10 CFR 51.20}.-

Guidance for the use of categoriéal exclusions is contained in Revision 1, Supplement to Policy

and Guidance Directive FC 84-20; “Impact of Revision of 10 CFR Part 51 on Materials License

Actions” (atached). That Supplement suggests that 10 CFR 51.22(c)(11) and (c)(14) could be -
-used for decommissioning activities. However, because of a 1997 amendment to'Part 51,

references to Sections (c){11) and (c){14) are no fonger appropriale for decommissioning
actions. Users of the Supplement are hereby directed to use 10 CFR 51,22(c)(20) for
decommissioning actions. The Supplement will be revised or replaced by other guidance
documents to be issued within the next 3-4 months.

The categorical exclusion fisted in 10 CFR 51.22(c)(20) pertaining to sealed sources or small
quantities of short-lived radionuclides Is the only categorical exclusion available for residual
materials and releases associated with decommissioning. Such radionuclides include Te-89m
and I-131, among others. Written justification to support the use of categerical exclusions
should be documented in the license file. .~ . - e ' '

- CONTACT: Melanie Wong, NMSS/DWM ; ' c

(301) 415-6262




UNITED STATES : :
NUCLEAR REGULATORY COMMISSION

T 5 . WASHINGTON 20C 20555-000°
.!’t-"' . “ _' Teem t g !9“
MEMORANDUM FOR: Those on Attached List

FRDN: Car} J. Paperiello, Director
Division of Industrial and’
Medical Muclear Safety, -NMSS

SUBJECT: REVISION 1, SUPPLEMENT TO POLICY AND GUIDANCE'DERE&TIVE N
FC 84-20: “"INPACT OF REVISION'OF 10 CFR PARY 51 ON |

MATERIALS LICENSE ACTIONS"

This supplement replaces the supplement to FC 84-20 dated February 19, 1992,
and provides gL 2ance on materials licease actions that gualify for ..
categorical exclusion under 10 CFR 51.22(c)(14)(i) through {xv}, Tand alse
guidance for determining when fieid studies and other materials license
actions are eligible for categorical “acitai.r in accordance with

10 CFR 5L.22{c} {14} (xvi}). ) - :

TR .
£ ACKGROUND:

"7 Licensing and regulatory acticns ziigibie for zategorical exclusion or
otherwise not requiring environmental review.include those .actions listed in

§ 51.22(c)(14)(xvi), which states:

. N
(14} Issuance, amendment, or renewal of materials licenses issued
.pursuant to 10 CFR parts 30, 31,.32, 33, 34, 35, 36, 39, 40 or part 70
authorizing the following types of activities:

{xvi} Any use of source, byproduct, or special nuclear matertal
not listed above which involves quantities and forms of source,
byproduct, or special nuclear material similar to those listed in-
paragraphs (c)(14){i) thraugh (xv} of this section (Categery 14)

If a particular materials license action does not fall under a categorical.
exclusion in §§ 51.22(c){14)(i) through {xv), it may still be eligible for
exclusion under § 51.22(c)(14)(xvi}. 'However, as stated in the March 1, 1984
memorzhdum, fram the Deputy Director. Office of Nuclear Material Safety and °
Safequards- (NM3S), (See Attachment to-PG&D.FC 84-20), the Commission has
directed the staff, in a Staff Requirement Memorandum, dated February 28,

1984, to prepare: .
*a written memorandum explaining why the action qualifies for the

categorical exclusion (emphasis in original) selected. The written
memorandum shall include a-discussion of the factors listed in the

T R e v et ————
- - e g e e

“Attachment
& .
Ly




MEHMORANDUM FOR: |

Thoce on Attached List

C. H. Hehl, Director .

Division of Radiation Safety and Safeguards.

J. Philip Stohr, Dfrector. Director

Division of Radiation Safety and Safeguards.

William L. Axelson, Director
Division of Radiation Safety -and Safeguards;

Dwight D. Chamberlain, Acting Director
Dijvision of Radiation Safety and Safeguards,

Ross A. Scarand, Diracter =~ . .
Division of Radiation Safety and Safeguards,

John E. Glenn, Chief

_ Medical, Academic. and {ommercial’

Use Safety Branch

Division of Industirial anz

Megicai Nuclear Safsty. NMSS

Frederick . Combs, Chraf

Operations Sranch .

Division of !ndustiria’ and
Medical Nuclear -Safety. HMSS

Robert L. Baer. Chief
Source: Containment and Devices Branch
Division of Industrial and

Medical Mucliear Safety. NMSS -

Charles J. Haughney, Chief
Storage 3 Transport Systems Branch
Division of Industrial-and

Medica’ Muclear Saf:ty., HMSS
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Multiple Addressees 2l _ _

selected subsections’ and shall become part of the permanent docket or
record relating to that action.” .

_fhis written memoréndum should be signed by the Dirsctor, Division of
“Industrial and Medical Nuclear Safety (IMNS), NMSS, or his delegate. and

should be included in the license file.

_As noted in Policy and Guidance Directive (PG&D) FC 84-20, the NRC may prepare
an EA or statement in any case as it deems appropriate, regardless (emphadis
added) of whether it is covered by a categorical exclusion. The preparation
of all EAs or statements for materials license actions needs to be coordinated

with HMSS. _ .
GUIDANCE:

Guidance on the use of categorical exclusions is provided below Tn threa
sections. for convenience: ;I) fxclusions uncz~ 3 51.22(c){14) (i) through {xv},
{1} Exclusions under § 51.22{c:f}4)(xvs3, and (i%i) £xciusions based an -
license actions found to be within tne safery znveiope of previous license

.-.. aCtions that qualified unger i and 1.

I“"-""‘*"'—-":“Théw“se1e;tedAsubse;tinnsinare~§§_51,f2(c)j9);h(g}(ll.“qr

. License Actions That Cua®'f, for Citegarics® Zxclusion Under

1
§¢ 51.22(c)y{14) (1) througn :av: . S

Since these license actions do not need an EA, coordination with NMSS with
regard to an EA normally is not needed. However. in the case of novel .or
unusual license applications in this category, the regions shouid consult with
NMSS, at an early stage of thi review, on the possible need for.an EA. .

-

(A} Llicense actions that clearly qualify for categorical exclusion under
BE 51.22(c)(14)}(%) through {xv) - Such license actions, except for license
termination actions (see Sectien [.{B)(i) below). do not need an EA or.
doctmentation in the Yicense {ile with regard to the issue of an EA. HNor do
such license actions need to be coordinated with NMSS with regard to whether

an EA is needed.

{B) License actions that qualify for categorical pxclusion under
§8 51.22{c)(14)}(3) -through (v} based an_additiona) technical andfor license-
based justifications - Such license actions do not need an FA. Hor do such
Ticense actions necessarily need to be coordinated with NMSS with regard to
whether an EA is needed. Unless otherwise stated below, the ljcensing staff
needs to place, in the }Yicense file, written justification.ta support the
determination that an £A is not needed. Examples of license a&tions which
will need either documentation or justification are discussed helow.

() (18){xvi). For materials licensees. the only exclusion that applies™is §~

- 51.22(c) (14) (xvi).
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(i)~ A1l license termination actiens - Documentation is required .
regard]gs; of whether a license termination action clearly qualifies for
a categorical exclusion under §§ 51.22(c)(14){i) through (xv}. .

(a) For routine licensé termination actions that clearly. qualify for
_ categorical exclusion under §§ 51.22(c){14){i) through (xv}, the
close out survey and the submitted form NRC-314 which.certifies the
proper disposition of the licensee’s radioactive materials, are”
sufficient documentation.® Additional documentation for more complex .
Ticense termination actions will be determined by the regions on a
.case-by-case. basis. Only complex' license termination actions, such
as a license action that requires the submittal of a decommissioning
plan (e.g., 10 CFR 30.36(c}{2)(i)). will require documentation of
the justii.cation to support why an EA is not needed. In many .cases,
such license actions need to be coordinated with the Division of -
Low-Level Waste and Decommissioning (LLWM) of NMSS (see Section (c)
below). LLWM is responsible for providing the justification for any.
license termination action the regions has coordinated with LLWM.

(b) For license acrions that qualify for categorical exclusion -
under §§ 51.22(c)(14)(i) through {xv) based on additional technical
and/or license-based justification, the licensing staff will need to
place in the license file, justification to support a determination
_that an EA is not needed. License termination actions for this -
group of licenses, if the justification has already bgen provided
for the license, can follow section (a) above. Otherwise, the
necessary justification needs to be placed in.the license file.

(c) LLWM will coordinate with IMNS for the determination.an whether

an EA 'is needed {see Enclosure C), on those actions which have been
- referred to them. ‘Unless otherwise noted, ‘the regions can use

LLWM's responses to them concerning decommissioning activities as

the region's justification to support-a determination that an EA is

not needed. :

(ii) The performance of field studies in-which licensed material
originating onsite is-deliberately released directly into the
environment for the purposes of the study - If a research and
devéTopment-or academic institution application proposes to release to
the environment radicactive materials that originated onsite (i.e.,- *
within the controlled property of the licensee), an EA is narmally not
needed and is covered under categorical exclusion § 51.22{c)(14}(v) .

provided?:

"7 27"Even 30 a-particular yicense action Will meet thesecriteria; the——

Region can request NMSS to make 'a determination on whether a Sholly-type
notice should be issued (see footnote 3 below).
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(a) Af1 reiéases, originating onsite, to the environment (e.g., air
direct radiation from deposition of .

and ' 1iquid effiuents, ‘ :
radioactive materials. from the release (e.g., groundshine), etc.)

comply with AUARA-and Part 20 re uirement s

(b) To assist in demonstrating compliance with. the requirements of
10 CFR Part 20, the licensee should set ALARA goals for air,
effluents at a modest -fraction of the values in Appendix B, Table 2,

. Columns 1 and 2, to §§ 20.1001-20:2401. Experience indicates that
values of about 10 millirems per year from all of the licensee’s
radidactive air effluents should be practicable for almost all .

. materials facility licensees -(see Regulatory Guide 8.37). '
Therefore, as a first step toward -demonstrating compliance with
ALARA for radioactive air effluents. the licensee demonstrates-that

‘the nearest member of the general public receives no more than
10 millirems per year from all of the licensee’s radioactive air -

effluents (i.e., licensee demonstrates it meets the Environmentai
Protection Agency's air emission standard).. :

(c) All releases ansite comply with all applicable decommissioning -
requirements (e.g.. decommissioning recordkeeping requirements

F
- : ,
‘\.0) pursuant to 10 CFR 30.35(g). 2tc.) and current decommissioning
- _ policies. )
o ~ Documentation that supports the licensee’s application.as meetiﬁg the
EA is not needed. For

above criteria is sufficient te support why an 1
license actions that cannot meet the above criteria, the regions shouid

coordinate with IMNS to determine whether an EA is neaded. For
example, an EA would be required for discrete sources released to- the
environment, that originated onsite, and which may not be recovered at
the conclusion of the study or decommissioning: — =" R

) II. License Actions That Qualify For Categorical Exclusion Under
§ 51.22(c)(14) (xvi) . ‘ -
A1l license actions that qualify for categorical éxclusion under
§ 51.22{c)(14){xvi) will require a Technical Assistance Reguest (TAR) to IMNS.
The Director, IMNS, or his delegate, will respond to the TAR with 2 memorandum
to the region that originated the TAR. In addition, the Director, IHNS,-or
his delegate, may choose to publish a notice in the. FEDERAL REGISTER, similar
_ to that requjred by 10 CFR 50.91(a)®, on-the availability, to the public, of -
. the IMNS memorandum. Upon completion o
_ is to be included in the official license file.

3 These FR notices are cormonly referved to as Sholly Notices, which
————-daclare"to the public that no significant hazards, based on staff amalysis,
will result following the approval of such license actions.

£ all IMNS actions, the IMNS wemorandum’
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I
. Previous License Actions That Qualified Under Categqrica1 Exclusion

' §§ 51.22{(c)}(14) (i) through {(xvi}

g

(A} Field Studies - Supplemental information to the Final Rule
{49 CFR, 9352, March 12,.1984,) page 9377, for "use of radioactive
materials for research and development and for educational
purposes” concerning categorical exclusion § 51.2Z(c}(14)(v)

states: .

*This categorical exclusion does not encompass (a) processing or
manufacturing, (b) performance of field studies in which Ticensed -
material is deliberately released directly into the environment for
purposes of the study, or (c) use of radicactive tracers in field
flood studies involving secondary and tertiary oil and gas

recoveryi®

Thus, field studies in which ljicensed material is deliberately released '
directly into the environment,® for purpose of the study, or use of.
radivactive tracers in field flood studies involving secondary and
tertiary ail and gas recovery, camno:, by themselves, qualify for
categorical exclusion under § 5)1.22{c}{14){v}. However, if such studies
qualify for categorical .exclusion-under § 51.22(c}(14)(xvi), an EA will
not be needed. Enclosure A gives an example of a field study which did

not require an-EA. :

To expedite the processing of the TAR, the Regions should perforn an
initial technical assessment, to be enclosed with the TAR, to. justify
why the field study qualifies for categorical exclusion under ‘

§ 51.22(c){14)){xvi). Enclosure B provides the type of isformatinn that
should be submitted to assist the Director, IMNS, or his delegate, in
developing the necessary documentation, to be placed in the Ticensee’s
file, as directed by the Commission under categorical exclusion -

-§ 51.22(c) (14} (xvi).

(B) Others - Paragraph 51.22{c)(14)(xvi) of 1D CFR Part 51 can also be
used for license actions, other than field studies, as justification for
not performing an FA. A TAR to IMNS will be needed. The Regions should
perform either an initial technical assessment or provide the license-
based rationale .(i.e., based on the licensing, inspection, and other
information) on why.the particular license action qualifies for:
categorical exclusion under § 51.22(c}(14)}{xvi}. Enclosures C and D
give examples of the type of information that should be submitted to the
Director, IMNS, or his delegate, in developing the necessary
documentation,. to be placed in the licensee’s file, as directed by the-
Commission for not performing-an EA under categorical exclusion

§ 51.22(c){14) (xvi}. . - N
License Actions That-Have.Been Found To Be Within The Safet} Envelope Of

% - The staff interprets these releases to be those that ariginated -

offsite.
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If a previous technical and/or license-based analysis had been performed which
bounded the environmental radiological hazards to the public for the specific
generic isste and the Region believes its specific Ticense action is within
the safety envelope of the previous generic analysis, the Region can cite the
previous generic ‘analysis, document its rationale for making this assessment,
and file copies of the previous analysis and its rationale in the license :
file. No coordination with NMSS is necessary. If the previous analysis
referenced categorical exclusion § 51.22(c)(14)(xvi}, the documentation shali
include ‘the original memorandum From the Director, IMNS, or his delegate.

Carl J. ﬁéfz;ieiio..ﬂirector

Division of Industrial and
Medical huclear Safety, NMSS

T —

* Enclosures:

A. 'Meme fm C: Paperiello to R. Bellamy dtd 12,8793 .
8. HNote fm 0. Howe to File dtd 11,23/93
Memo fm L. Paperiello to W. Axelson dtd 11/16/93

B ;') D: Memo fm £. Paperiello to C. Hehl ditd 10720/93

]
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Pursant 1o the Texas Radiation Control-Act and Texas Health Department £
is hereby issued authorizing the licemee 1o recelve,
waterfal for the purpose(s) and at the place(s)

by the licensee, a Jicense

O

NG fexas Department of Health | Ch
BUREAU OF RADIATION CONTROL {1/

RADIOACTIVE MATERIAL LICENSE

desigmated below. This license is subjest
tAgency) now ot hereafier in effect and to any conditions specified below.

egulations on radiation, and in reliance on statements #nd representations heretofore made
acquire, possess and tramsfer radioactive material tisted below; and to use such radivactive
1o alf applicable roles, regulations and orders of the Texas Deparment of Health

1of5

C. Sc—t!ﬁ

E . F. Co-60

_ LICENSEE
1. Name "PROTECHNICS DIVISION OF -
CORE LABORATORIES INC
. - ATTN WILL C WILLIAMS
2. Address 1160 DAIRY ASHFORD SUITE 444

HOUSTON TX 77079

This license is issued in response to a Jetter

| Date: March 3, 2000

Signed by: Larry J. Stephenson ™ -

3. License I:Imnbcr Amendment Number
1.03835 37

PREVIOUS AMENDMENTS ARE VOID

RADIOACTIVE MATERIAL AUTHORIZED

4, Expitation Date
' August 31, 2005

5. Radioisotope

A. Any
radioactive
material with™ -
atomic number
less than 83 and
with a half-life
less than 120 -
days

B. Ir-192/Ir-
194

D. Sb-124

E. Kr-85

. .

6. Form of Material

sealed sources)

1B. Any (except

seéaled sources)

C. Any (except

sealed sources)

D. Any {except
sealed sources)

sealed sources)

AF. An}; (except
sealed sources) -———~|quantity to exceed 20

A. Any (except

E. Any {except _

7. Maximum Activity*

A. No single unit
quantity to exceed 40
mCi . ’

Total activity of any
single radioisotope not
to exceed 2 Ci.

B. No single unit °
quantity to exceed 40
mCi of either isotope
Total: 15 Ci

C.- No single unit
quantity to exceed 40
mCi - :
Total: 4000 mCi

D. No single unit -
quantity to exceed 40
mCi :
Total: 4000 mCi

E. No single unit
quantity to exceed 20

. [Ci :

i - *Ci-Curies mCi-Millicuries jsCi-Microcuries

Total: 40 Ci
F. No single unit

mCi .
Total: 500 mCi

8. Authorized Use )

A. Tracer studies in oil, gas and geothermal *
wells. Field flood studies and inter-well tracer
studies. ' - ’

B. Tracer studies in oil, gas and geothermal

wells. Field flood studies and inter-well tracer
studies. _ : )

C. “Tracer studies in oil, gas and geotliermal
wells. Field flood studies and inter-well tracer
studies. | '

D. Tracer studies in oil, gas and geothermal
wells. Field flood studies and inter-well tracer
studies. - : '

E. Tracer studies in oil, gas and geothermal
wells. Field flood studies and inter-well tracer
studies. :

F. Tracer studies in off, gas and geothermal

wells. Field flood-studies and inter-well tracer —~

studies.
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exceed 50 pCi
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RADIOCACTIVE MATERIAL LICENSE
LICENSE NUMBER AMENDMENT NUMEER
103835 37
5. Radioisotope .. Form of Niatcn‘ai 7. Maximmum Activity* B. Authorized Use
{contimied) (continued) (continued) ° {continued) K
G. H3. G. Any (except G. No singlé unit G. Tracer studies in oil, gas and
|sealed sources) quantity to exceed 20 geothermal wells. Field flood studies and
. Ci - linter-well tracer studies.
_ Total: 300 Ci.
H. C-14 n. Any (except - |H. Mosingleunit  |H. Tracer studies i in oil, gas and
sealed sources) quantity to exceed 20 |geothermal wells, Field flood studies and
mCi inter-well tracer studies.
Total: 1 Ci
1. P32 I. Any (except sealed [I. No single unit I. Tracer studies in oil,.gas and
sources) quantity to exceed 20 |geothermal wells, Field flood studies and
Ci - inter-well tracer studies,
Total: 100 Cz ’
J. C136 J. Any (except sealed |J. No single unit Y. Tracer studies in oil, gas and
sources) quantity to exceed 20 {geothermal wells, Field flood studies and .
mCi * |inter-well trater studies.
Total: 500 mCi
K. Fe-55 K. Any (except’ K. No single unit K. Tracer studies in oil, gas and
. sealed sources) quantity to exceed 20 |geothermal wells. Field flood studies and
mCi _ inter-well tracer studies.
. Total: 500 mCi '
L. CG—SS L. Any-(except - L. No single unit L. Tracer studies in oil, gas and
sealed sources) quantity to exceed 20" |geothermal wells. Field flood studies and
' ' mCi inter-well tracer studies.
| Total: 500 Ci
M. Ni-63 M. Any (except M. No single vnit M. Tracer studies in oil, gas and :
: sealed sources) guantity to exceed 20 | geothermal wells. Field flood studies and
' mCi _ inter-well tracer studies. :
Total: 500 mCi_ '
N. Sr-90 N. Any (except N. Nosiogleunit - |N. Tracer studies in oil, pas and
sealed sources) quantity to exceed 20 |geothermal wells. Field flood studies and
: mCi . |inter-well tracer studies,
0. T-192,  {O. Zero Wash® beads {O. No single source to|O. Collar markers in gas and oil wells.
Sb-124, : :
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RADIOACTIVE MATERIAL LICENSE
) ‘ . LICENSENUMBER | AMENDMENT NUMBER
103835 ° 37
STotoioins |6, Form oTMawriad | 7. Maxdomm Actvi® | 8. Autborized Use :
{continued) (continued) (contimued) - { (continued) :
P. Co-60- A\P. Metal Strips P. No single source to |P, Collar markers in gas and oil weils,
’ : exceed 50 uCi ’ .
Q. Cs-137 Q. Solid Q. No single source to|Q. Collar markers in gas and oil wells.
: exceed 50 pCi- .
R. Am-241 R. Sealed source R. No single source to|R. Calibration and stabilization source in -
(Gtrn Model AN-HP; |exceed 250 uCi Halliburton TSCAN logging tool.
GN Model VL-1;
BEBIG Model
Am.G11) -
S. Ba-133 S. Sealed source (IPL. 5. No single source to |S. Calibration/stabilization source in
|Model HEG-133) exceed 2 mCi Cedar Bluff Group finid identification tool.
T. Sealed source T. No single source to |T. Calibration/stabilization source'in

T. Am241

(IPL Model HEG-

241)

exceed 250 pCi

Halliburion ESCAN logging tool.

' 9.  ‘The licensee sﬁall comply with the provisions (as amended) of Title 25 Texas Administrative Code

(TAC) §289.201, §289.202, §289.203, §289.204, §289.205, §289.252, §289.253 and §289.257.
10. Radioactive material shail only be stored at: '

Site Number

004
005
006
007
008

Location

Kilgore - 2505 Highway 42 North
Houston - 1160 Dairy Ashford, Suite 444

Alice -

815 Commerce Street

Midland - 2001 Commerce Street
Housten - 9830 Rosprim

11. The licensee shall limit storage of Ir-192 and It-194 to 5000 mCi at all storage locations except the Kilgore,

Texas facility
-does mot supers

12. ‘The aunthorized place of use _is at temporary sites, in areas ot under exclusive Fedcral jurisdiction,

throughout Texas.

13. In addition to the p T
licensed material 0 quantities
decommissioning financial assurance.

—-‘li&."“jﬁﬁ&ioacﬁve r-naterial shall be used

which is authorized to maintain no more than 15 Ci of Ir-192 and Ir-194 total.
ede the maximum allowable activity as authorized in Part B of Condition 7.

ossession limits in Condition 7, the licensee shall further restrict the pusséssion of.
below the limit specified in 25 TAC §289.252(u)(4)(C) for establishing

by, or under the direct supérvision of, individuals designated by the

-"Radiation Safety Officer (RSO) only after each worker hias successfully completed an’ Agency accepted
training course. Documentation verifying the successful completion of the training for each worker .
shall be maintained by the licensee for inspection by the Agency.

is eondition
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16. Radioactive material shall not be stored or used at a permanent site unless that site is siJeciﬁcalIy

* from limits required in 25 TAC §289.2
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LICENSE NUMBER AMENDMENT NUMBER

103835 | 37

15. The individual designated to perform thc‘fum_:tions of RSO for activities covered By this license‘is Will

C. Wﬂﬁams._ _ .

authorized on this license. A site is considered permahent if radioactive material is stored and/or used
at that location for more than 90 days in any twelve month period. -

In accordance with 25 TAC §289.202(%1) and §289.202(ddd)(1), the licensee is hereby exempted

(ggg)(2) and §289.2029(ggeX(8), when radioactive material is
released during a "sandout” or when material must otherwise be reversed out of a gas or oil well.” The
released matertal shall be handled and/or disposed in a manper outlined in the procedures submirted
with the application dated July 27, 1995, orMistEatedstoesreimralixispos svel A0

18. Individuals involved in operations which utilize, during any 24 hour period, more than 50 mCi of I-125 -

and/or I-131 or unvented laboratory operations involving 10 mCi of 1-125 and/or 1-131 in a

noncontained form shall have bioass:lys performed within one week or if the use of I-125 and/or I-131
is on a continual basis, bioassays shall be performed once every two weeks. Records of the bioassays
shall be maintained for inspectton by the Agency and the action points listed below shall be observed.

A. Whenever the thyroid burden at the time of measurement exceeds 0.12 pCi of I-125 or 0.04 »Ci of
I-131, the following actions shall be taken: ~ L .

(1) An investigation of the operations involved, includintﬁ ventilation surveys shall be carried out
to determine the causes of exposure and to evaluate the potential for further exposures.

(2) If the investigation indicates that further work in the area might result in exposure of a worker
to concentrations that are excessive, the licensee shall restrict the worker from further
exposure unti! the source of exposure is discovered and corrected. : .

(3) Corrective actions that will eliminate or lower the potential for further exposures shall be
implemented, ) i

{4) A rtepeat bioassay shall be taken within 1 week of the previous measurement in order to
confirm the effectiveness of the corrective action taken or to verify internal radiciodines”

resent. ’ . . '

(5 egons or notification shall be provided as required by 25 TAC §289.202(yy) and
§289.202(aaa).

B. Ifthe thyroid burden at any time exceeds 0.5 uCi of I-125 or 0.14 uCi of I-131, the following
actions shall be taken: -

(1) Prevent the individual from any further handling of I-125 or 1-131 until the thyroid burden is
below the above limits. . :

(2) Carry out all steps described above. :

(3) As soon as possible, refer the case to appropriate medical consultation for recommendations
regarding therapeutic procednres that may be carried out to accelerate removal of radioactive
iodine from the body. This should be done within fwo to three hours after exposure when the

time of exposure is known so that any prescribed thyroid blocking agent would be effective. ...

e ‘(4)" Carry out repeated measirements af approximately one week intervals at Ieast until the thyroid

burden is less than 0.12 pCi of I-125 or 0.04 pCi of I-131, °




I

- SR ~
D N - o ‘
" TRCForm 12-1 {{.t‘ A5, 50f5.
0 Texas Department of Health A "O‘" .
BUREAU OF RADIATION CONTROL ({AXST e 5
' - " ) \\}'--. '“ _‘.(:R J - r iq
RADIOACTIVE MATERIAL LICENSE
‘ LICENSE NUMBER AME;{DMENT NUMBER
L.03835 3r
19. . Individuals involved in 'operations which utilize, at :mj one time, more than 100 mCi of trmum in a

" a single operation and at wéekly intervals for continuing operations.

20.

21.

noncontained form, other than metallic foil, shall have bioassays performed within one week following
. .

The licensee is anthorized to discard all radioactive material authorized in Conditions 5, 6, 7 and 8 and
listed in 25 TAC §289.202(gg£)(7), whose half lives do not exceed 300 days, ina Typel municigal
solid waste site in accordance with the provisions of 25 TAC §289.202(fff)(4) and procedures submitted
with application dated July 27, 1995. : R .

The licensee is hereby exempted from the regu'ireménts of 25 TAC §289.253(n)(1)(D) only for users of
radioactive material anthorized in Part R of Conditions 5, 6, 7 and 8. The licensee shall maintain a
separate utilization log containing, as a minimum, the make and model number and/or serial number (or

"if absent, a unique description) of each seated source authorized by Part R of-Conditions 5, 6, 7 and §

2,

removed from storage, the identity of the logging supervisor receiving the sources of radiation, the
locations where used and dates of use. These utilization logs shall be kept available for inspection by
the Agency for five years from the date of the recorded event, .

Except as specifically provided otherwise by this license, the licensee shall possess and use the
radioactive material authorized by this license in accordance with statements, representations, and
procedures contained in the following:

application dated July 27, 1995, . ) \

letters dated September 23, 1995, March 14, 1997, Agnl 28, 1997, June 16, 1997, July 14, 1997,
January 7, 1998, March 3, 2000, May 23, 2000 and

Ietter received September 9, 1998 with attached letter dated November 11, 1994.

Title 25 TAC §289 shall prevail over statements contained in the above documents unless such
statements are more restrictive than the regolations. : ’

- Whbida - , I3

- Date:-

oo e =—July 2472000 o e e o DH — l Ciu : - -
. ' " ‘David B. [Fogle, Clue 1; )
Industria}f ﬁensing Progranl /

B ~h 468137
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

REGION IV

611 RYAN PLAZA DRIVE, SUITE 400
ARLINGTON, TEXAS 76011-4005

November 4, 2003

Core Laboratories, Inc.
dba ProTechnics Division of Core Laboratories
ATTN: Wikt C. Williams
Radiation Safety Officer
8830 Rosprim
Houston, TX 77040

SUBJECT: LICENSE AMENDMENT

Please find enclosed Amendment No. 30 o License No. 42-26928-01. You shouid review this
iicense carefully and be sure that you understand all conditions. If you have any questions, you
may contact me at (817) 860-8221 or via e-mail lec1@nrc.gov.

This amendment authorizes an additional disposal alternative pursuant to 10 CFR 20.2002 to
inject weli returns (sandouts) containing radioactive tracer material with physical half-lives of the
material is 120 days or less {sodium-24, scandium-46, chromium-51, rubidium-86,
antimony-124, iodide-131, xenon-133, iridium-192, or gold-198) into Class Il disposal wells that
have been approved to accept non-hazardous oil and gas waste by State agencies.

Attached for your perusal is a copy of the Federal Register (Volume 68, Number 208) dated
October 28, 2003, publishing the results of NRC's environmental assessment (EA). The
Federal Register indicates that NRC staff completed its assessment of your proposed disposal
in Class il wells of sandouts containing radioactive tracer materials. The staff made a finding of
no significant impact (FONSI) to the environment.

NRC expects licensees to conduct their programs with meticulous attention to detail and a high
standard of compliance. Because of the serious consequences to employees and the public
that can resuit from failure to comply with NRC requirements, you must conduct your radiation
safety program according to the conditions of your NRC license, representations made in your
license application, and NRC regulations. in particular, note that you must;

1. Operate by NRC reguiations 10 CFR Part 19, "Notices, Instructions and Reports to
Workers: Inspection and Investigations,” 10 CFR Part 20, "Standards for Protection
Against Radiation," and other applicable regulations.

2. Notify NRC in writing of any change in mailing address.



Core Laboratories, tnc. -2~

3. By 10 CFR 30.36(b) and/or license condition, notify NRC, promptly, in writing, and
request termination of the license: '

a. When you decide to terminate all activities involving materials authorized under
the license; or

b, If you decide not to complete the faciiity, acquire equipment, or pbssess and use
authorized material.
4. Request and obtain a license amendment before you:

a. Change Radiation Safety Officers;

b. Order byproduct material more than the amount or form authorized on the
license;
C. Add or change the areas or address(es) of use identified in the license

application or on the license; or
d. Change the name or ownership of your organization.

5. Submit a complete renewal application or termination request at least 30 days before
the expiration date on your ficense. You will receive a reminder notice approximately
80 days before the expiration date. Possession of radioactive material after your license
expires is a violation of NRC regulations.

In addition, please note that NRC Form 313 requires the applicant, by signature, to verify that
the appficant understands that alf statements contained in the application are true and correct to
the best of the applicant’s knowledge. The signatory for the application should be the licensee
or certifying official rather than a consuitant.

NRC will periodically inspect your radiation safety program. Failure to conduct your program
according to NRC regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC may result in enforcement action
against you. This could inciude issuance of a notice of violation; impeosition of a civil penalty; or
an order suspending, madifying, or revoking your license as specified in the "General '
Statement of Policy and Procedure for NRC Enforcement Actions" {Enforcement Policy),
NUREG 1600,



Core Laboratories, Inc. -3-

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this letter, and
your response (if any) will be made available electronically for public inspection in the NRC
Public Document Room ar from the Publicly Available Records (PARS) component of NRC’s
document system (ADAMS). ADAMS is accessible from the NRC Web site at
http:www.nre.govireading-rm/adams.htmt (the Public Electronic Reading Room).

Thank you for your cooperation.
Sincerely,
/RA/

Louis C, Carson 1l, Health Physicist
Nuclear Materials Licensing Branch

Docket: 030-30429
License: 42-26928-01
Control; 468137

Enclosures; As stated
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MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, tha Energy Reorganization Act of 1974 {Public Law 93-438), and Title 10, Code
of Federal Regulations, Chapter |, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance an statements and representations
heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct,
source, and special nuclear material designated below; to use such materiai for the purpose(s) and at the place(s) designated below; fo
deliver or transfer such material to persons authorized to receive itin accordance with the regulations ofthe applicabie Part(s). Thislicenss
shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all
applicable rules, regulations, and orders of the Nuclear Regulatory Comimission now or hereafter in effect and to any conditions speclfied
below,

Licensee In accordance with letter dated
August 23, 2000
1. Core Laboratories, Inc. 3, Llcense number 42-26928-01 is amended in

dba ProTechnics Division of Core Laboratori its entirety to read as follows:

2. 9830 Rosprim 47 Expiration date January.31, 2006

Houston, Texas 77040 5. Docket No-030-30429

. Reference N' R

6. Byproduet, source, and/or spec 7. Chemical and/or physical form 8. 'Méximum amount that licensee may
nuclear material ) . »  possess at any one time under this
: | license

A. lodine-131

B. Iridium-192

C. Scandium-46 :
. Gold-198 000 millicuries
E. Zirconium-95 | 500 millicuries
F. Xenon-133 500 millicuries
G. Chromium-51 1500 millicuries
H. Antimony-124 2000 millicuries

I, Rubidium-86 . Any [. 3000 millicuries

J.  Bromine-82 J.  Any J. 3000 millicuries

K. Hydrogen-3 K. Any K. 999 millicuries

L. Secdium-24 .. Any L. 2000 millicuries

M. Americium-241 M. Sealed Source (Gammatron M. No single source to exceed
Model AN-HP, Gulf Nuclear 250 microcuries, total
Model VL-1) possession 100 millicuries

N.  Americium-241 ' N. Sealed Source (Isotope N. No single source to exceed
Products Model HEG-241 50 miilicuries
Series, Capsule A-3015)

O. Barium-133 O. Sealed Source (Isotope O. No single source to exceed
Products Mode! HEG-133 2 millicuries, {otal

Series, Capsule A-3015) possession 200 millicuries
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License Number

42-26928-01
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 030-30429

Amendment No. 30

6. Byproduct, source, and/or special 7. Chemical and/or physical form 8. Maximum amount that licensea may
nuclear materiat possaess at any one time undar thig
ficanse

P. Cesium-137 P. Sealed Source (Isotope P. No single source to exceed
Products Model HEG-137 200 millicuries, total
Series, Capsule A-3015) possession 20 curies

Q. Cesium-137 Q 'WSe ed Source (Is opef Q. No single source to exceed

*" Products Model HEG-137. 600 milticuries

Series, Capsule A-3015)

R. Cesium-137 R, Any 50 microcuries

S. Cobalt-60 =§0 microcuries

T. Iridium-192 . %50 microcuries

U. Scandium-46 50 microcuries

V. Antimony-124 0 microcuries

Authorized use:

A. through K,

A, J.,, and L.

M. and N.

O. and P.

Q.

R. through V.

Forusesasa cal|brat|on/stabmzahon source m Halliburton Model TSCAN logging tool for
logging fracer material in oil and gas wells.

For use as a calibration/stabilization source in Cedar Biuff Group’s Fluid
Identification logging tool for logging tracer material in oil and gas wells.

For use in oil and gas well logging.

For use in pipe collar markers in cil and gas wells.
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42-26928-01
MATERIALS LICENSE Doecket or Reference Number
SUPPLEMENTARY SHEET 030-30429

Amendment No. 30

CONDITIONS

10. Radioactive material shall be used only at the following:

11.

12,

13.

14.

15.

A,

contact the federal agency cont
is an area of exclusive Federa! i

August 10, 1998,

A

B.

1930 Elk Street, Rock Springs, Wyoming,; Natrona County International Airport, 3857 Dame, Casper,
Wyoming; Alaska Department of Naturat ResourcesﬂDeadhorse Tract 57, Spine Road, Prudhoe Bay,
Alaska. .

License materials may be stored at Shell Offshore, Inc. Gas Well 0SG-C 11553, Well No. 2, Field:
Garden Banks Block 602 Offshore Louisiana, in accordance with: ‘letter December 16, 1999, pending
final abandonment.

Licensed material shall be used by or under the supervismn and in the physical presence of,
individuals whe have completed the Support Consultants and Associates, Inc., F. L. Clifford
Associates, Sharp Radiation Services, W. H. Henkin Industries, inc., AmershamquIf Nuclear, Inc.,
or ProTechnics Environmental Services, Inc., training courses and have been designated by the
Radiation Safety Officer.

The Radiation Safety Officer for this license is Will C. Williams.

The licensee shall not vacate or release to unrestricted use a field office or storage location whose
address is identified in Condition 10, without prior NRC approval.

The licensee is authorized to transport licensed material only in accordance with the provisions of 10 CFR
Part 71, "Packaging and Transportation of Radioactive Material."

Pursuant to 10 CFR 39.91, the licensee is exempted from the requirements of 10 CFR 39.63(b) for use of
remote handling tools. This exemption will remain in effect until farmally withdrawn by the NRC.
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License Number

42-26928-01
MATERIALS LICENSE Docket or Reference Number
SUPPLEMENTARY SHEET 030-30429

Amendment No. 30

16. Not withstanding the requirements of 10 CFR 39.47 and pursuant to 10 CFR 39.91, and in accordance
with the statements, representations and procedures contained in letter dated July 14, 1997, and
February 4, 1998, the licensee may use radioactive markers with activities of 50 microcuries or less of
iridium-192, scandium-46, antimony-124, cobalt-60, and cesium-137 as pipe collar markers in oil and gas
wells,

17. The licensee is authorized to hold radioactive; rnaterlal ‘with a physucal half-life of less than 120 days for
dacay-in-storage hefore disposal in, ordlnary trash’ provided: ;

or obllterated

I‘ldtthﬂ shall bé retained for 3 years. The
—-byproduct material was piaced in
, the background dose rate, the dose

C. Arecord of each dlsposal perm
record must include’the date:
storage, the radionuclide
rate measured at the surfaé
the disposal.

18. Notwithstanding the requsrements of 10 GFR 2_ 007 purs ant to 10°CFR 20.2002, and in accordance
with the statements, representations, and procediires contained in: correspondence dated August 23,
2000, January 23, 2002, and October 30, 2003, the licensee may release weil-Hlogging sandouts and well
returns, containing residual radioactive matenals mto Class I Disposals Wells provided:

A. The total radioactive concentration of all |sotopes is 1,000 picocuries/gram or less, and the physical
half-life of the radicactive material is 120 days or less.

B. The residual radioactive tracer material (sodium-24, scandium-46, chromium-51, rubidium-86,
antimony-124, iodide-131, xenon-133, iridium-192, or gold-198) being disposed of will be in the form
of the patented "Zero-Wash” product in sandouts or well returns.

C. The well has been Permitted by the State, Territory, or Federal jurisdiction ta accept non-hazardous
oil and gas waste regardless of whether the job site is in an area where the U.S. Nuclear Regulatory
Cemmission maintains jurisdiction for regulating licensed material, including areas of exclusive
Federal jurisdiction within Agreement States,

D.  The licensee maintains an agreement with the owner or operator to control access to the Class I
Disposal Well until the radioactivity has decayed to unrestricted release levels.
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42-26928-01
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Amendment No. 30

19. Except as specifically provided otherwise in this license, the licensee shall conduct its program in
accordance with the statements, representations, and procedures contained in the documents, including
any enclosures, listed below. The U.S. Nuclear Regulatory Commission’s regulations shall govern unless
the statements, representations, and procedures in the licensee’s application and correspondence are

more restrictive than the regulations.

Application dated November 15, 199
Facsimile dated November 25,1991
Letter dated February 14,1992
Letter dated April 12, 1993
Letter dated May 4,1993
Letter dated Octobel'26, 1993
Letter dated Aprili20, 1994 *

~ Letter dated May-6; 1994
Letter dated May 19, 1994
Letter dated May 26, 1994
Letter dated October 20,1994
Letter dated January 4, 19
Letter dated January,11, 1
Letter dated June 137 1995;:
Letter dated June 13{71995, &l
Letter dated Septemberi2, 1995
Letter dated September27,31995
Letter dated October 26, 1995
Letter dated January 17, 1996 - ;* -4
Letter dated February 13, 1996 ‘
Letter dated February 24, 1997
Letter dated July 14, 1997
Letter dated November 14, 1997
Letter dated January 20, 1998
Letter dated January 27, 1998
Letter dated February 4, 1998
Letter received May 20, 1998

. Letter dated July 15, 1988

Letter dated August 10, 1998

letter dated August 31, 1999

Letter dated December 16, 1999

E-mail dated February 11, 2000

. Letter dated March 3, 2000

. Letter dated June 5, 2000

I S )

2

INSXS<CHANDOUOZEr X~ ZTOIMUOW>

JJ.  Letter dated June 15, 2000
KK. Facsimile dated July 8, 2000
LL. E-mail dated February 14, 2000
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19. (Continued)

MM. Letter dated May 22, 2000

NN. Leiter dated August 22, 2001
Q0. Letter dated November 7, 2001
PP. Letter dated August 23, 2000

FOR THE U.8. NUCLEAR REGULATORY COMMISSION

IRA/

Date November 4, 2003 By

Jack E. Whitten, Chief

Division of Nuclear Materials Safety
Region 1V

Arlington, Texas 76011




Carlson, Todd

From: Carlsan, Tadd
-/ Sent: Tuesday, November 16, 2010 9:57 AM
To: - Burch, Kelly; Gustafsan, Stack; Lobins, Craig
Cc ) Wozniak, Gary
Subject: . FW: Protechnics COA
Attachments: " {I) ProTechnics COApdf

I'm sending this to fet you know that our Rad Protection folks signed a CO&A with PraTechnics over the incldent at
Rustick landfill this spring that set off thelr rad meter. The CO&A was for $28,000. The event was initiated with a .

----Original Message--—

From: Stainbrook, Anita

. Sent: Tuesday, November 16, 2010 9:10 AM
To: Crow, John; Sheriff, Richard

Cc: Carlson, Tadd; Fair, Joel

Subject: FW: Protechnics COA

Fyi. Rad followed through on panalty with ProTechnics.

—O0riginal Message—--

From: Forney, Lisa

Sent: Monday, November 15, 2010 10:12 AM

To: Brennan, Patrick; Stainbrook, Anita T )

Ce: Yusko, James (DEP); Derstine, Terry; Brown, Donald P.; Craig, Bridget; Leskosky, John; Cooley, Marc B; Means,
Jennifer; Farney, Lisa; Deman, Joseph ,

Subject: Protechnics COA

I would like to share of copy of our executed COA with ProTechnics. If you have any questions or wish to
discuss, please let me know. T ‘

As a side note to Pat.....

The efforts to date are getting attention in the industry. 1 just received a phone call from
ProTechnics. They are very concerned that the well owner/operator (JW Cperating) was held
accountable. I told them that NW's Waste Program also collected a penalty from the transporter. I
reminded them that when this occurred previously we issued an NOV. However, it happened again......
further action was warranted. I guess that they will get used to it and hopefully do a better job in the
future. Just out of curfosity, would you be willing to share a capy of your CACP?

Lisa A. Forney | Environmental Protection Compliance Specialist
Department of Environmental Protection :
Southcentral Regional Office .

909 Elmerton Avenue | Harrishurg, PA 17110.8200

Phone: 717.705.4898 | Fax: 717.705.4710

www, debweb . state.pa.us

EXHIBIT
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United Statfes Patent 5,182,051
Bandy, etal January 26, 1993
Raioactive tracing with particles
Abstract

There is provided radicactive particles having a ceramic matrix and an element which can be
bombarded with neutrons to produce a gamma ray-emitting isotope. The particles are mamufactured
by mixing the ceramic components and the element, forming particles, sintering the particles, and the
particles are subsequently made radioactive by bombardment with neutrons. Particles injected into
wells or flow apparatus are traced by adding the radioactive particles and detecting the radioactive
particles with gamma ray-sensitive instruments. Particles containing different elements are detected

by spectral analysis of gamma rays.

Inventors: Bandy; Thomas R. (Katy, TX), Read; Donna A. (Houston, TX), Wallace; Edward 8.

(Englewood, CO)
Assignee: ProTechnics International, Inc. (Houston, TX)
Family ID: 27041585

Appl. No.: 07/666,044
Filed: March 7, 1991

Related U.S:. Patent Documents

Application Number Filing Date Patent Number Issue Date
466238 Jan 17, 1990
Current U.S. Class; 252/645; 250/260; 252/965; 376/162; 501/152; 501/55; 501/68;
850/63
Current CPC Class: CO09K 8/80 (20130101); E21B 43/267 (20130101); E21B

47/1015 (20130101); G21G 4/04 (20130101); E21B
47/0005 (20130101); Y108 252/965 (20130101)

http://patft.uspto. gov/netacgi/mph-Parser?Sect] =PTO1&Sect2=HI TOFF&d=PALL&p=14
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Current Internaticnal CO9K 8/60 (20060101); CO9K 8/80 (20060101); E21B
Class: 43/25 (20060101); E21B 47/10 (20060101); E21B
43/267 (20060101); E21B 47/00 (20060101); G21G 4/00 (20060101);

G21G 4/04 (20060101); G21G 004/04 ()

Field of Search: 1252/644,645,965 ;250/260,303,308,356.2 ;501/55,68,152 ;376/162

References Cited [Referenced By]

U.S. Patent Documents

2943045 June 1960 Hull et al.
2955088 October 1960 Beerbower et al.
3019341 January 1962 Mouaghan
3340202 September 1967 Olombel et al.
3492147 January 1970 Young
3772200 November 1973 Livesay
3796883 March 1974 Smith et al,
3954655 May 1976 Case et al.
4068718 January 1978 Cooke et al.
4087375 May 1978 Tanno
4547468 October 1585 Jones et al.
4555493 November 1985 Watson et al.
4668645 May 1987 Khaund
4713203 December 1987 Andrews
4731531 March 1988 Handke
4789501 December 1988 Day et al.
4996192 February 1991 Fleischer
5011677 April 1991 Day et al.
Other References

Brochure "Tracerscan Service". .

Article "Tracer Technology Finds Expanding Applications". .

Brochure "Macrolite Ceramic Spheres". .

Article "Tracers Can Improve Hydraulic Fracturing”. .

Article "Improved Evaluation Techniques for Multiple Radioactive Tracer Applications"..

Primary Examiner; Walsh, Donald P.
Assistant Examiner: Mai; Ngoclan T.
Attorney, Agent or Firm: Pravel, Gambrell, Hewitt, Kimball & Krieger

Parent Case Text

Iittp://patft.uspto.gov/netacgi/nph-Parser?Sect 1 =PTO1&Sect2=HITOFF&d=PALL&p=1&... 3/23/2016
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SPECIFICATION

This is a continuation~-in-part of U.S. Ser. No. 7/466,238, filed Jan. 17, 1990,now abandoned.

Claims

What we claim is:

1. A non-radioactive particle comprising a sintered ceramic material having embedded therein a target
element wherein the target element is either iridium or scandium.

2. The non-radioactive particle of claim 1 wherem the target element is present in the particle at a
concentration in the range of about 0.2 per cent to about 4.0 per cent by weight.

3. The non-radioactive particle of claim 1 wherein the target element is present in the particle at a
concentration in the range of about 0.2 per cent to about 0.5 per cent by weight.

4. A radioactive particle comprising a sintered ceramic material having embedded therein a target
clement, said target element being made radioactive by bombardment with neutrons.

5. The particle of claim 4 wherein the sintered ceramic material has a size less than about 25 microns
before sintering,

6. The particle of claim 4 wherein the ceramic material comprises a mixture of silica and alumina.

7. The particle of claim 4 wherein the ceramic material comprises at least 30 per cent by weight
alumina.

8. The particle of claim 4 wherein the target element is selected from the group of clements consisting
of gold, iodine, iridium, scandium, antiomony, silver, hafnium, zirconium, rubidium, chromium, iron,
strontium, cobalt and zine.

9. The particle of claim 4 wherein the target element is either iridium or scandium.

10. The particle of claim 4 wherein the target element is present as an oxide or salt compound.

11. The particle of claim 4 wherein the target element is present in the particle at a concentration in
the range from a detectable amount to about 5 per cent by weight.

12. The particle of claim 4 wherein the target element is present in the particle at a concentration in
the range from a detectable amount to about 0.5 per cent by weight.

13. The particle of claim 4 wherein the patticle is in the size range from about 8 mesh to about 400
mesh. '

14. The particle of claim 4 wherein the specific gravity is in the range from about 0.5 gm/cc to about
3.9 gm/ce.

http://pattt.uspto.gov/netacgi/mph-Parser?SectI=PTO1&Sect2=HITOFF&d=PALL&p=1&... 3/23/2016
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15. The particle of claim 4 wherein the target element is present in the particle at a concentration in
the range from a detectable amount to the concentration which results in an ineffective amount of
strength of the particle. '

16. The particle of claim 4 wherein the target element is present in the particle at a concentration in
the range from a detectable amount to the concentration which results in an ineffective value of
specific gravity of the particle.

17. A non-radicactive particle comprising a sintered ceramic material having embedded therein a
target element wherein the target element is selected from the group consisting of antiomony, silver,
hafonium, chromium and gold. '

i8. The particle of claim 4 wherein the target element is selected from the group consisting of
antimony, silver, hafnium, chromium and gold.

Description

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to radioactive isotope tracers and methods for their use and manufacture. In one
aspect, sintered ceramic particles containing an element having the capability to be made radioactive
are provided. In another aspect, radicactive sintered ceramic particles are provided. In still another
aspect, a method of manufacturing radioactive particles is provided. In still another aspect, a method
of using radioactive particles to locate particles in a wellbore or other piping system with negligible
contamination of the system with radioactivity is disclosed. :

2. Description of Related Art

Radioactive elements are commonly used for tracing the flow of liquids and solids in flow streams.
The elements can be present as a soluble compound in a liquid, as insoluble or slightly soluble
particles of the element or a compound of the element suspended in the flow stream, or as a soluble or
insoluble compound attached to particles of other material which are suspended in a liquid or gas.

Shurries of particles are pumped into wells drilled through subterranean formations for several

“reasons. One reason is in connection with hydraulic fracturing of wells. The particles are called
"proppant,” and such particles function to fill the fracture created in the earth around a well and
thereby to allow greater fluid flow rate into or out of the well. It is desirable to know after a well has
been fractured the vertical extent of the proppant particles that have been placed around the well--
particularly, whether the proppant is located in a zone of the well containing hydrocarbons or whether
the proppant has been transported to another zone above or below the hydrocarbon-containing zone. It
is common for radioactive particles to be added to the proppant as it is injected into the well. After the
fracturing operation is complete, a logging tool is run into the well and the location of the proppant-
radioactive particle mixture is located.

http://patft.uspto.govinetacgi/mph-Parser?Sect1=PTO1 & Sect2=HITOFF&d=PALL&p=1&... 3/23/2016
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Slurries are also used in a well for cementing the casing in the well. The cement shury is pumped into
the well through the casing and flows upward outside the casing. It is important to know where the
cement is located outside the casing in the well after it sets, Radioactive tracers are sometimes added
to the cement slurry as it is pumped into a well. After the cement has set, a logging tool which
measures gamma ray radiation is run into the well and the level of radiation is measured at different
depths in the casing of the well. Different radioisotopes may be added to different portions of the
cement shurry and the logging tool may be used to measure the location of the different tracers outside
the casing. A spectral log may be used fo indicate the distance of the tracer from the wellbore.

Another use of slurries in wells is in the process of gravel packing of wells, In this process particles,
called "gravel," are placed near the wellbore and in the wellbore outside a screen to prevent formation
solids from entering the wellbore or plugging the screen. It is important to know whether the gravel
pack is continuous and how far it extends vertically in the well. Radioactive particles are added 1o the
gravel as it is pumped into the well and a logging tool is run into the well after the gravel packing
operations are complete to determine the location of the gravel.

Radioactive tracers are used in many other flow systems for measuring flow rates, flow patterns and
other phenomena associated with movement of fluids or solids in industry or science. In many of
these applications the radioactive tracers are placed directly in a liquid. There is often difficulty from
the radioactive material plating on to surfaces or being disseminated through the flow system to
contaminate the system with radioactivity.

U.S. Pat. No. 3,492,147 discloses a process for production of resin-coated solids, the resin coating
incorporating radicactive materials. U.S. Pat. No. 4,731,531 discloses the usc of particulate material
which is non-radioactive until it is irradiated by neutrons at the surface of a well immediately before it
is injected into the well or after it has been deposited in the formation around the well. The non-
radioactive isotope is contained in an infusible resin coated on the surface of the particles. Radioactive
particles having an infusible resin on the surface were sold by Halliburton Company under the
trademark RAYFRAC.RTM.. Other radioactive particles sold for use in the oil industry are believed
to be manufactured by simply immersing sand particles in a radioactive solution and drying the
particles, the radioactivity then being trapped within natural cracks existing in the sand particles.

Techniques for detecting and measuring radioactivity are well known. A device such as a Geiger
Counter will measure total radioactivity. Techniques for measuring the amount of radiation as a
function of the encrgy of the gamma ray are also well known. Each radicactive isotope emits a
characteristic spectrum of energies of radiation. Spectral analysis of the gamma rays from a
radioactive isotope of an element used in the laboratory and surface facilities is well-known. In recent
years, tools have been developed and made available for measuring the spectral analysis of gamma
rays in wells. Spectral analysis makes possible use of multiple radioactive tracers in a flow system or
well at the same time. In addition, technology has been developed to determine the relative distance
from the detecting tool of different tracers, based on the phenomenon of Compton scattering of the
gamma rays. One system for use in wells is sold by Halliburton Logging Services, Inc. under the
trademark TRACERSCAN. This same detection technology could be used in other flow systems. The
spectral log in a well makes possible both the vertical and radial distribution of tracers used in
evaluating the effectiveness of hydraulic fracturing, cementing, and gravel packing operations. The
article "Tracer Technology Finds Expanding Applications,” Petroleum Engineer International, Jun.,
1989, pp. 31-36, and references cited therein describe the new spectral analysis technology and its
application to wells.

hitp://patft.uspto.gov/netacgi/mph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&...  3/23/2016
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In the application of radiotracers in wells, preferably no tracers are left inside the casing, since only
tagged material outside the casing contributes useful information regarding material placement within
the formation. A severe limitation in using prior art radioactive particles which are initially
radioactive or which are made radioactive by neutron bombardment before injection into a well or
piping system is that radioactive material washes off particles or is abraded or is broken from the
surface of the particles as they are pumped in a flow stream. This loss of radioactivity from the
particles creates a background radiation at certain locations or throughout the well or piping system.
The extraneous source of radiation can be a severe limitation in subsequent radioactive logging of
wells and greatly diminishes the accuracy of measurements intended to be indicative of conditions
outside the wellbore. In piping systems on the surface of the earth, radioactive contamination can be
hazardous and can interfere with other operations.

Therefore, there is a great need for particles that can be made radioactive and particles that are
radioactive which can be pumped into wells or other flow streams without loss of radioactivity and
contamination of the flow stream, Further, a method of manufacturing such particles which allows
incorporation of a variety of elements which can produce distinctive radioactive spectra is needed,
and a method of employing these particles to locate slurries which have been injected into wells or
other piping systems is needed.

SUMMARY OF THE INVENTION

In one embodiment of this invention, sintered ceramic particles which are a precursor to radioactive
particles, comprising an element which can be bombarded with neutrons to form an isotope which
emits gamma rays, are provided. In another embodiment, radioactive particles are provided. In
another embodiment, a method of manufacturing particles specially suited for tracing flow in a fluid
or slurty is disclosed. The manufacturing process comprises the steps of mixing in powder form
ceramic components and an element which, when bombarded by neutrons forms a radioactive isotope,
forming the powder mixfure into particles, sintering the particles to produce an effective amount of
strength and irradiating the sintered particles with neutrons.

In yet another embodiment, sintered radioactive particles produced by mixing ceramic components
and an isotope which can be made radioactive by neutron radiation, which are irradiated by neutrons
before use, are added to a non-radioactive slurry as it is pumped into a well. The well is then logged
with an instrument which measures the level of radioactivity from the gamma ray emission of the
particles. Gamma ray spectra are measured to differentiate tracers when particles containing different
elements are injected into the stream at different times, In still another embodiment, particles in
surface piping systems are traced using radioactivity measurements. In another embodiment, the
precursor particles are bombarded with neutrons after their injection into a well or other flow system.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The particles which can be made radioactive of the present invention are particles which contain a
target element which is embedded in a sintered ceramic matrix.

The radioactive isotope particles of the present invention are ceramic particles that emit gamma rays
to allow their detection by instruments. The particles are made of sintered ceramic components and an

element which has been bombarded with neutrons to become a gamma ray-emitting isotope.

The ceramic components are common oxides, normally silica or alumina, but other oxides used in the
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ceramic art may be used. In the mixtures comprising predominantly silica and alumina, a range of
mixtures from pure alumina to predominantly silica can be used. Mixed crystalline materials of silica
and alumina such as mullite may be used. The ceramic components are first finely divided or
powdered and mixed with the target element. By this technique, the target element can be uniformly
distributed through the particle. The structure of the powdered starting materials may still be present
in the finished particles, but the particles will have an effective amount of strength resulting from
bonding of the original powder of ceramic components which has occurred during the sintering
process. Other components may be added to aid sintering and to substantially lower the sintering
temperature, such components being well known in the ceramics art.

The sintered matrix of the particles should have sufficient strength to resist breaking when the
particles are pumped in a stream of fluid. The amount of strength needed will depend upon their
application. If the particles are to be pumped at high flow rates in a slurty, such as in hydraulic
fracturing treatments in wells, the particles should be strong enough to prevent breaking at high stress,
substantially like the ceramic particles now provided as proppant for this application. For added
strength, particles having an alumina content above 30 percent by weight are preferred. Also, sintered
particles made from very finely divided powder are higher in strength. Powder less than 25 microns in
size is preferred. If the radioactive particles are to be incorporated into a flow stream moving at a low
speed and without abrasive conditions, much lower strength ceramic particles are acceptable, although .
high strength will not be a disadvantage. In addition to strength, density and size may be important
properties of the ceramic particles to be considered in each application.

The target element added to emit gamma rays is embedded in the matrix of the ceramic materials
before sintering. The element is selected based upon several variables. One of the important
characteristics is the half-life of the radioactive isotope produced by neutron bombardment. This
property is selected based on the measurements to be made and does not limit this invention. Half-
lives of from about two days to about 250 days are commonly used. The energies of the gamma rays
emitted by the isotope are also an important factor in selecting the element. This is especially true
when two or more radioactive isotopes are to be used in the same flow stream, when 1t is desirable
that the energy spectra of the different isotopes not excessively overlap. It is preferred that the energy
spectrum of the gamma rays of the different isotopes not overlap such that the intensity of the gamma
rays from each element can be more accurately measured. Thereby, the concentration of each
individual isotope can be measured by spectral analysis of the gamma rays.

The cost and availability of the target element embedded in the ceramic particles is one consideration
in the selection of which element to use in a particle. Target elements suitable for use in the particles
of this invention include gold, iodine, iridium, scandium, antimony, silver, hafnium, zirconium,
rubidium, chromium, iron, strontium, cobalt, and zinc. Preferred target elements are antimony,
iridium, scandium, silver, and hafnium. Most preferred are iridium and scandium.

The target element may be present in its elemental form or as a compound. Conpounds of elements
useful in this invention are commonly salts or oxides. Iridium oxide is available as a black powder
known as "iridium black.” Hafnium oxide is available in pure form. Antimony bromide is available is
very pure form as crystals. Other compounds of the element may be used, but oxides and salts are
readily available. The compound should be stable at the high temperature of processing of the ceramic
particle, such that sublimation does not deplete the particles of the compound. The temperature of
sintering the particles will normally be above the melting point of the compound of the element.

The concentration of the element in the ceramic particle will depend on the application of the
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particles, but an effective amount will be less than 5 per cent of the weight of the particle, preferably
less than 1 per cent and most preferably less than 0.5 per cent by weight.

Sizes of the particles will normally range from about 8 mesh to about 400 mesh. Particles of a wide
range of sizes can be separated into desired sizes by sieving or other particle size separation
techniques.

Specific gravity of the particles will range from about 0.5 gm/cc to about 3.9 gm/ce. Particles of
different densities can be made and separated by density using well known particle separation
techniques.

Radioactive ceramic particles may be manufactured by methods known in the ceramic industry for
manufacturing proppants for use in hydraulic fracturing of wells or for manufacturing synthetic gravel
for use in gravel packing of wells. Such ceramic particles for proppants are manufactured and used for
their strength, their density and their sphericity. 1.S. Pat, 4,668,045 discloses a particle for use as a
proppant and a method of manufacturing such particles. U.S. Pat. No. 4,068,718 discloses the use of
high strength and high density bauxite-containing particles for use as a proppant in wells and
describes the methods of manufacture of such particles. The two aforesaid U.S. patents are
incorporated herein for all purposes.

Other methods for manufacturing sintered ceramic particles from powder, employing a variety of
grinding, mixing, pelletizing and sintering techniques can be used. Ceramic particles of various
densities and strengths can be made by mixtures of the oxides of aluminum, silicon, iron, magnesium
and other minerals. Ceramic particles made for use as proppants or in gravel packing are
manufactured by grinding the ceramic components to fine particle sizes, preferably less than 25
micron particle size, forming a paste of the finely ground matenial, forming the paste into rounded
particles with pelletizing equipment and then sintering the particles. Such particles are sold by Norton
Alcoa Proppants of Dallas, TX and by Carbo Ceramics Company of Dallas, TX. We have discovered
that the ceramic components of such particles can be mixed with an element which, when bombarded
with neutrons, forms a gamma ray emitting isotope, to produce a radioactive particle which has
essentially the properties of the ceramic particle not containing the element. Such particles have high
strength and resistance to crushing, and can be pumped into a variety of fluid streams without loss of
radioactive material to the fluid stream and the conduits for the stream.

MACROLITE.RTM. ceramic spheres sold by 3M Company of St. Paul, MN are made from a ceramic
powder to have void spaces and specific gravities as low as about 0.58 gm/cc. The particles of this
invention can be manufactured by incorporating a target element into the ceramic materials of

- MACROLITE.RTM. ceramic spheres before they are formed.

It is advantageous to use elements which are not radioactive during formation of the particles, so that
health hazards from radioactive materials are avoided during manufacture of the particles. This is an
important feature of our invention.

After the particles to be made radioactive, i.e. the precursor radioactive particles, are formed and
sintered, the particles may be injected into a flow system or the particles may be transported to a
nuclear reactor and radiated with neutrons such that the element present forms a radioactive isotope of
that element. The equation given below describes the level of activity resulting from neutron
radiation:
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where:

A.times.Activity in millicuries

N.sub.L .times.6.022 times.10.sup.23

h=Isotopio Abundanoe

X.sub.sect =Neutron Capture Cross Section
g=Target element mass in grams

t.sub.1/2 =Half life of produced nuclide in seconds
N.sub.f =Neufron flux (neutron cm sec

M=Target nuclide atomic weight in grams
t=Neutron bombardment time in seconds.

Activity produced is directly proportional to neutron bombardment time, neutron flux and target
element mass. Once an element has been selected for its half-life of radioactivity and its desirable
gamma ray spectrum, the concentration of the element needed to seed the particles and the neutron
bombardment time can be calculated for a certain location in a certain nuclear reactor having a known
neutron flux rate at different locations. The costs of the element and the neutron irradiation are
selected to minimize the total cost of producing particles having an effective level of radioactivity.

The selected amount of the target element is added to a suitable amount of ceramic powder which is
to be formed into particles, such that the amount of powder fo be irradiated, stored and injected into a
stream is convenient for the irradiation facility, storage facilities and pumping equipment available for
injecting the radioactive powder,

Twenty millicuries of radioactivity is a common amount of radioactivity to transport in one batch.
Therefore, this amount of radioactivity will be used as an example. Other amounts, for example 40
millicuries, aré often used and the same principles are applicable. The equation above shows, for
example, that if 20 millicuries of radioactivity from iridium-192 is to be produced, and the nuclear
reactor produces a flux in the cans to be used in the reactor of 5=10.sup.12 nenfrons em.sup.-2
sec.sup.-1, 11.5 milligrams of iridium is needed for a bombardment time of 96 hours. This amount of
iridium in the form of iridium black is added to a measured amount of ceramic powder, thoroughly
mixed and blended, and formed into particles which are then sintered in accord with known
techniques for producing sintered particles. The equation shows that if the amount of target element is
doubled the amount of bombardment time can be halved. Therefore, the cost of producing particles
having differing amounts of target elements can readily be determined, depending on the cost of the
element and the cost of irradiation time. For many elements to be made radioactive, the lowest cost of
radioactivity will be obtained with the largest amount of the target element in the ceramic particles.
Then the highest limiting concentration of the element is determined by that concentration which
changes the physical properties of strength or specific gravity of the ceramic particles into an
unacceptable range of the property. Tests should be performed to determine the maximum acceptable
conceniration of target element by mixing various concentrations of element and ceramic

hitp://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1 &Sect2=HITOIFF&d=PALL&p=1&... 3/23/2016



LLGAL DELTS [ ellIil. 21 04AU0 1 Page 10 ot |

components, sintéring the particles and measuring the desired property. Specific gravity of particles
may be measured by well known methods. Strength may be measured by crush tests of packed beds of
particles or by individual particles strength tests which are well known for testing proppant particles.

For some applications, only a small amount of particles is needed to contain 20 millicuries of
radioactivity. But, it is possible to vary the concentration of target element in the ceramic over a wide
range of concentrations. The lowest practical level of concentration will normally be determined by
the volume available in the reactor used for irradiation or by the pump used to meter the particles into
the stream where they will be used. For particles to be used in hydraulic fracturing, 20 millicuries of
activity will preferably be contained in a volume of particles in the range from about 5 milliliters to
about 100 milliliters of particles. Much larger amounts of particles could be used to contain the
radioactivity, but the minimum concentration of target element in the ceramic will usually be
determined by the pumping apparatus used to add the particles to a stream and the volume limitations
of the reactor used for irradiation of the particles. Small volumes of particles can be used when
accurate means are available for metering small amounts of particles into a stream. Radioactivity
levels in the range from about 0.02 to about 20.0 millicuries per milliliter of particles are suitable.
Preferably, the radioactivity level is in the range from about 0.2 to about 4.0 millicuries per milliliter
of particles.

After the particles are radiated with neutrons, their manufacture is complete. The particles must then
be handled as radicactive sources. Well known techniques are used for protecting personnel from
exposure to gamma rays emitted from the particles.

Radioactive particles are added to a fluid which is being pumped into a well or are added to a fluid
passing through surface piping or equipment for other applications by first mixing the radioactive
particles with fluid to form a concentrated slurry. The liquid of the slurry may be viscosified by
polymers. The slurry of radioactive particles is stored in a small closed radioactive materials reservoir.
The reservoir may contain an agitator to keep the radioactive particles in suspension. The slurry is
pumped from the reservoir into the low-pressure section of the flow stream to be traced With a low
pressure pump such as a peristaltic pump. A high-pressure positive displacement pump can be used
when the particles are injected into a high-pressure stream, The concentration of radioactive particles
in the concentrated slurry or radioactive particles is usually in the range of about 10 grams to about
1000 grams per gallon of slurry.

For most applications in wells, the slutry of radioactive particles is pumped out of the reservoir and
into the stream at a rate such that 20 millicuries is used to trace from about 10,000 to about 100,000
pounds of solid particles or about 10,000 to about 100,000 gallons of fluid The activity level may vary
in the range from about 0.1 to about 10 millicuries per thousand gallons of fluid or thousand pounds
of solids. This amount of radioactivity is preferably contained in a volume of particles from about S cc
to about 100 cc, but much larger volumes of particles may be used with a suitable pump for pumping
the slurry of radioactive particles. If this amount of radioactivity is contained in a larger volume of
particles, the radioactive particles will either contain a proportionately lower concentration of target
element or the particles will be irradiated with neutrons for a proportionately smaller time.

Preferably, the radioactive particles have about the same size and specific gravity as the non-
radioactive particles in the flow stream when applied to tracing the particles in hydraulic fracturing
and gravel packing operations. The particles should be small enough to produce low settling rates
when used in cement sharries. For other types of fluids, the size and specific gravity will be selected to
accomplish the purpose of the tracing application. For example, particles less than a certain size may
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be sieved from a mixture of sizes and added to a flow stream to determine the size of constrictions in
the flow stream. Other applications dependent on size and specific gravity will be obvious to users of
the particles.

Specific gravity of the particles can be varied to be compatible with the application. The ceramic
particles produced for hydraulic fracturing of wells vary in specific gravity from about 2.6 gm/cc to
about 3.8 gm/cc. The density of these particles will not be significantly changed when the element to
be made radioactive is embedded into the particles. Preferably, radioactive particles will be made to
have approximately the same density as the non-radioactive particles with which they are used.
Patticles sold by 3M Company under the trademark MACROLITE.RTM. may have a specific gravity
as low as 0.58 gm/cc. Again, preferably the radiocactive particles will be made to approximately match
the density of the non-radioactive particles. Strength of the particies will also vary with specific
gravity, but even the relatively low strength of these low specific gravity particles will be adequate for
gravel packing applications. Other applications not requiring high-strength can also use the low
specific gravity particles. To avoid breaking and abrasion of particles, which can lead to loss of
‘radioactivity from the particles, strength is preferably as high as consistent with other properties of the
particles. :

After the radioactive particles are pumped into a well and out of the casing of the well so that they are
no longer in the wellbore, a logging instrument is lowered into the well which is capable of detecting
the gamma rays emitted by the isotope of the element. The gamma rays are capable of penetrating at
least several inches of the earth surrounding the well and of penetrating the casing in the well. The
gamma rays specific to the isotope of the element may be detected by performing an analysis of the
energy of the gamma rays detected by the logging tool. A spectrum of energy of gamma rays
characteristic of each radioactive element present is obtained. Techniques are used for determining,
based on differing attenuation by Compton scattering of gamma rays having differing energy levels,
the amount of gamma radiation coming from inside the wellbore, which would result from radioactive
- material lost from the particles during flow down the wellbore.

Ceramic particles containing different target elements may be used at the same time or at different
times in the pumping operation, may have different specific gravity or may have different size. The
locations of the particles having different target elements are then determined with the gamma ray
detector.

In gravel packing operations, the radioactive particles may be inside the casing and outside a screen or
other type filter in the wellbore. In this application, also, the logging tool is surrounded by the
radioactive particles.

In a flow stream or other surface apparatus, the gamma ray detection instrument is located in the
vicinity of the radioactive particles to detect the gamma rays. Particle location of particles containing
different target elements, which may also have different sizes and specific gravities, can be

- determined by spectral analysis of the gamma rays.

The applications described above assumed that the particles had been irradiated by neutrons before
injection into the well or flow stream. It should be understood that the precursor particles, obtained
after sintering and before irradiation with neutrons, can be used in all applications if a neutron source
is applied to the particles after they are in the flow stream or well. The particles of this invention will

- be stable to their environment of use, and can be irradiated or re-irradiated long after the time they are
injected into a flow stream or well,
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EXAMPLE

Ceramic particles containing iridium were manufactured. The procedures normally used for
manufacturing a ceramic proppant particle containing primarily alumina and silica and smaller
amounts of other oxide minerals were used. The ceramic materials were finely ground. About 20
grams of iridium black, available from Aldrich Chemical Company, was thoroughly mixed with
30,418 grams of the ceramic powder. The powdered mixture was then formed into a paste containing
chemical binders. The paste was formed into approximately spherical particles. The ceramic materials
are said to be "green" at this stage. The green ceramic particles were then sintered by firing in an oven
at a temperature in the range of about 1400.degree. to 1500.degree. C. The particles containing the
iridium were essentially the same density and crush resistance as the particles of high strength
ceramic material without the iridium. The size range of the particles was from about 20 mesh to about
40 mesh.

A portion of the particles containing iridiunt was then placed in a nuclear reactor for a period of 42
hours. A volume of 15 milliliters of particles was irradiated at a neutron flus of 9=10.sup.12 neutrons
cm.sup.-2 sec.sup.-1. At the end of irradiation, the activity of the particles was measured to be about
20 millicuries. The activity calculated form the above equation was 20.7 millicuries.

The radioactive particles was transported to a well where hydraulic fracturing operations was
performed. Fracturing fluid is pumped down the casing of the well and through perforations. Sand in
the size range 20-40 mesh is used as proppant. Radioactive ceramic particles manufactured according
to the methods described herein are added to the fluid along with the sand at an appropriate time. The
ceramic radioactive particles have about the density of sand and are 20-40 mesh size. After these
fracturing operations are complete, the well is logged with the TRACERSCAN system. Results of the
log show that gamma ray radiation from iridium is present only near the perforations. The very low
level of radioactivity in the wellbore above the perforations shows that less of radioactive iridium
material from the particles during the operations is negligible.

The invention has been described with reference to its preferred embodiments. Those of ordinary skill
in the art may, upon reading this disclosure, appreciate changes or modifications which do not depart
from the scope and spirity of the invention as described above or claimed hereafter,
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ABSTRACT

Hydraulic fracturing is an effective technigue for increasing the produciivity of wells producing from low
permeability formations. Tracer fracture monitoring technique is near-wellbore zone frctures divect test method that
can mownitor the height and width of hvdraulic firactures in the near-wellbore section. ZeroWash Tracer uses a
medium strength ceramic proppant which is mainly used in fracturing process. It can make three different energy
levels of tracer into the fracturing fluld and puump into formation, to moniter wellbore proppant distribution and
identlfy fracture height. The application of ZeraWash Tracer in Changging oilfield has been a great success.
ZeroWash Tracer is used io monitor wellbore proppant distribution and evaluate fracturing effects in Hydraulic
Fracturing,

Keywords: Tracer; low permeability; fracture monitoring technique; ZeroWash Tracer; hydraulic fracturing,

INTRODUCTION

The oflfield tracer technology has been carried out since 1950s, and it has experienced four stages of development,
i.e. Chemical tracer, radioactive isotape tracer, non-radioaclive isotope tracer and micro-matter tracer[1].

Currently/Generally the chemical tracers used in oilfield tests were sodium bromide, potassivm iodide, isopropyl
aleohol, etc, The main disadvaniages of them were large amount, high cost and significant detection-error.
Radioactive isotope tracer, which mainly is trifiated compounds, can be used as tracers of water, oil tracer gas tracer
or fracers water allocation, and it is commonly used in oilfield tests[2,3]. Non-radioactive isotope fracer are those
that no radioactive isotope tracer, such as "“C,”C,"N,"0,etc.Compared to the former, the latter has no high
temperature conversion, no radioactive hazard, less dosage, convenient operation, and high measurement precision,
etc[4]. Micro-matier tracer technalogy is to inject tracer into the well according to the rule to sampling]5], and then
using inductively coupled plasma mass spectrometry to analyze the sample, and draw out the preduction curve of
each well. Reservoir parameters are analyzed by the characteristics of produetion curve. Finally, the study of
reservoir heterogeneity and disiribution was studied through a comprehensive analysis of mathematical models and
Inferpretation.

ZeroWash Tracer technology is an advanced fechnology developed by American Corelab company, and it is mainly
used in fracturing process, It can join three different energy levels of tracer to the fracturing fluid and pumped into
formation, to monitor wellbore proppant distribution and identify fracture height, in erder to evaluate fracturing
effects.

EXPERIMENTAL SECTION

2.1, Prineiple and Characteristic

EXHIBIT
789 g Wmm*‘
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ZeroWash Tracer using a medivm strength ceramic proppant, and in the production of the proppant, non-radioactive
heavy metfal(such as antimony oxide or iridium,or scandium oxide) will be injected. Standard hybrid technology are
used to mix metal salt and clay, add water in the mixture made spherical as figurel, and then baked in the Kiln,
cooled and sieved, graded according to size, cleaned and polished to remove traces of dust. After sieving again,
using neutron bombardment {o active the heavy metal material, it can be put into application after packaging.

Zero Wash

0
P e

4 Cerainic Proppant Beac

Radioactive Pardicies

Fig, 1. Zero Wash Coating tracer structure diagram

Nal scintiflation detector is used by Tracer imaging technology to detect gamma radiation, and electron multiplier
photo tube to measure gamma and fo send it to the download multiband anatyzer, which can store and sort according
to different energy level. According to tracer particles distance and isotope infusion concentration, the amount of
proppant can be determined within the scope of detecting, According to the theory of cylindrical arcund welibore
and the number of proppant and size of eylinder, the assuming proppant is limited to a certain crack, and fracture
proppant concentration inside can be calculated. The dimension of the theory cylinder was determined by the
vertical resolution of test-tool and depth of detection. Detection of the depth was in proportion to isctope radiation
energy level.

In the fracturing process, prepad #uid and carrying fluid are pumped in the first half and second half, with three
different kinds of tracers to pump into the formation. After fracturing and Howback, in order to determine the
fracture height and width, test system of monitoring tools are used to measure tracer radioactivity.

2.2, ZeroWash Tracer Fracture Monitoring design

ZeroWash Tracer fracture monitoring technology use low pressure creep displacement pump to inject, the principle
and cheracteristics are as follows: using the rofler axial of low pressure creep displacement purmnp te move along the
pipe and drive the fluid in the tube. The main advantage of this pump is the ffuid cowld not cosntact the pump body,
and the pump would not be polluted, and there is 1o risk of dismantling the pump, time delay and cost waste when
pumyp componertts are needed o be replaced. What’s more, low pressure injection can eliminate various danger of
high pressure injection during injection, it can be more flexible to change or increase the tracer.

In the ffacturing process, three different radioactive tracers are pumped in three different stages, and different tracers
are marked with different colors on the logging map, Sb-124 in blue, Sc-46 in yellow, I=192 in red. The injection
procedure design is as table I showed.

Table 1. The tracer injection procedure flesign

Output fr. . Concentration Concentration | Cumulative
Shage Liquid type vu[ie L!qmd;sulume of proppant tracer of tracer time
w'/min kg/m? mCi Min:Sec
prepad fTuid slickwater 0.3-0.5 6.2
Packer shickwater 0.5-1.6 1.3
Pad fluid Crosslinked gunr gum 1.& 16.0 I Sb-124 5 10:13
Crosslinked guar gum 1.4 8.0 243 Sc-46 5 15:42
Crosslinked guar pam 1.6 12.0 405 Sc-46 5 24:25
Slumy fiuid Crosslinked guar gum 18 | 230 436 1r-152 15 39:41
Crosslinked guar gum 1.8 14.0 567 192 i 49:14
Crosslinked guar sum 1.8 10.0 648 Ir-192 10 56:14
Displacement fluid  |guar gum based fluid 1.6 6.0 . 59:50
RESULTS AND DISCUSSION

3.1. Test Results
The weil is a production well located in a siructure of Changging Oilfield. The fractured layer is CL3, and its
thickness is 9.0 m. The reservoir porosity is 8%, and the permeability is 0.04 mD. Sand fracturing technology was
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applied in this well. The perforation interval was from 2017.0m to 2020.0 m, and 40m’ quartz sand was pumped into
the well with a pump rate of 2.4 m¥/min. Fig.2 shows the resulf of tracer fracture monitoring technique used in thig
well. Different colours represent different gamma values of the tracers, The tracer which was pumped at the end of
the injection always exists in the near wellbore place. As a result, there may be one, two or three tracer curves, and it
depends on how many kinds of tracers were uged in this well. The picture in the left shows the logging date,
perforation interval, formaticn, and fracer profiles along the wellbore, The right one is a mirror symmetry picture
showing a double wings fracture system. The fracture height is about |1r1 from the monitoring result.

3.2, Discussion
Anslysis of fracturing tracer test resutt as following:
(1)FThe mud shale from 2010m o 2015m makes the fractute cannat be further extended upward,
{2)The radicactivity of tracers in pad fluid between 2016m and 2019m is very strong. It means that large number of
fracturing fluid leaked into the formation or the fracture near wellbore distorted.
(3)The distribution of proppant changes over time shows that the placement of proppant in early time is the same as
that in late time,
{(4)The fracture height; from 2015m to 2026m
{3)At 2030 m, the fracture extendes down only at the preflush stage. It indicates that cement channeling occured in
that place.
(6)In general, the perforated layer has been fully fractured,

IRE]
Y

1]

Fig.2. Integrated logging curve and tHagostic chart of tracer lests
CONCLUSION

(1) ZeroWnsh Tracer is helpful to recognize the fracture geometry and distribution, and to identify the scale of
fracturing. It is benefit to optimize the fracturing design and fracturing process improvement.

(2) ZeroWash Tracer diagnostics is helpful to optimize reservoir parameters and to build a stimulation model, [i is
the foundation fo improve the effectiveness of fracturing.

(3} Field application proved that ZeroWssh Tracer technology was an effective diagnostic technique for well
fracturing,
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Sostar, Janelle K

From: Kendra L. Smith <klsmith@smithbutzlaw.com>

Sent: Tuesday, March 29, 2016 8:32 PM

To: DC, OpenRecords

Subject: Right to Know Law Appeal 4300-16-019(SC) - Part 1 of 2

Attachments: Appeal and Attachments Part Lpdf; Appeal and Attachments Part ILpdf; Appeal and

Attachments Part IIL pdf

Pear Sir/Madame,

Please find attached a Right to Know Law Appeal of Denial for request 4300-16-019(SC). Please contact
me if you have any guestions.

Thank you.

Kendra L. Smith, Esq.

Smith Butz, LLC

Attorneys at Law

125 Technology Drive, Suite 202
Bailey Center I, Southpointe
Canonsburg, PA 15317

Phone: (724) 745-5121

Fax: (724) 745-5125 ‘
Email: klsmith@smithbutzlaw.com
Web: www,.smithbutzlaw.com

CONFIDENTIALITY NOTICE: The information in this email may be confidential and/or privileged. This email
is intended to be reviewed by only the individual or organization named above. If you are not the intended
recipient or an authorized representative of the intended recipient, you are hereby notified that any
review, dissemination or copying of this email and its attachments, if any, or the information contained
herein is prohibited. If you have received this email in error, please notify the sender by return email and

. delete this email from your system. Thank you.



Sostar, Janelle K

From: Kendra L. Smith <kismith@smithbutzlaw.com>

Sent: Tuesday, March 29, 2016 8:35 PM

To: DC, OpenRecords

Subject: Right to Know Law Appeal 4300-16-019(SC) - Part 2 of 2

Attachments: Appeal and Attachments Part IV.pdf; Appeal and Attachments Part V.pdf; Appeal and

Attachments Part VLpdf

Dear Sir/fMadame,

Please find attached a Right to Know Law Appeal of Denial for request 4300-16-019(SC). Please contact
me if you have any questions.

Thank you.

Kendra L. Smith, Esq.

Smith Butz, LLC

Attorneys at Law

125 Technology Drive, Suite 202
Bailey Center I, Southpointe
Canonsburg, PA 15317

Phone: (724) 745-5121

Fax: (724) 745-5125

Email: kismith@smithbutzlaw.com
Web: www.smithbutzlaw.com

CONFIDENTIALITY NOTICE: The information in this email may be confidential and/or privileged. This email
is intended to be reviewed by only the individual or organization named above. If you are not the intended
recipient or an authorized representative of the intended recipient, you are hereby notified that any
review, dissemination or copying of this email and its attachments, if any, or the information contained
herein is prohibited. If you have received this email in error, please notify the sender by return emait and
delete this email from your system. Thank you.



Exhibit F
)



¥ pennsylvania

OFFICE OF OPEN RECORDS

March 30, 2016

Via E-Mail only: Via E-Mail only:

Kendra L. Smith, Esquire Dawn Schaef

Smith Butz, LLC Agency Open Records Officer

125 Technology Drive, Ste. 202 PA Dept. of Environmental Protection

Bailey Center I Rachel Carson State Office Bldg.

Canonsburg, PA 15317 PO Box 8473

klsmith{@smithbutzlaw.com Harrisburg, PA 17105
EP-DEP-RTK@pa.gov

RE: OFFICIAL NOTICE OF APPEAL - DOCKET #AP 2016-0606
Dear Parties:

Please review this information _carefully as it affects your legal rights.

The Office of Open Records (“O0R™) received this appeal under the Right-to-Know Law
(“RTKL™), 65 P.S. §§ 67.101, et seq. on March 29, 2016. This letter describes the appeal
process. A binding Final Determination will be issued pursuant {o the timeline required by the
RTKL. In most cases, that means within 30 calendar days.

OOR Mediation: This is a voluntary, informal process to help parties reach a mutually
agreeable settlement on records disputes before the OOR. To participate in mediation, both
parties must agree in writing. If mediation is unsuccessful, both parties will be able to make
submissions to the OOR, and the OOR will have 30 calendar days from the conclusion of the
mediation process to issue a Final Determination.

Note to Parties: Statements of fact must be supported by an affidavit or attestation
made under penalty of perjury by a person with actual knowledge. Any factual statements or
allegations submitted without an affidavit will not be considered. The agency has the burden of
proving that records are exempt from public access (see 65 P.S. § 67.708(a)(1)). To meet this
burden, the agency must provide evidence to the OOR. The law requires the agency position
to be supported by sufficient facts and citation to all relevant sections of the RTKL, case law,
and OOR Final Determinations. An affidavit or attestation is required to show that records do not
exist. Blank sample affidavits are available on the OOR’s website.

Submissions to OOR: Both parties may submit information and legal argument to
support their positions by 11:59:59 p.m. seven (7) business days from the date of this letter.
Submissions sent via postal mail and received afier 5:00 p.m. will be ireated as having been
réceived the next business day. The agency may assert exemptions on appeal even if it did not
assert them when the request was denied (Levy v. Senate of Pa., 65 A.3d 361 (Pa. 2013)).

Commanwealth Keystone Building | 400 North Street, 4th Floor | Harrisburg, PA 17120-0225 | 717.346.9903 | F'717.425.5343 | http://openrecards.pa.gov



Include the docket number above on all submissions related to this appeal. Also, any
information you provide to the OOR must be provided to all parties involved in this
appeal. Information shared with the OOR that is not also shared with all parties will not be
considered. :

Agency Must Notify Third Parties: If records affect a legal or security interest of an
employee of the agency; contain confidential, proprietary or trademarked records of a person or
business entity; or are held by a contractor or vendor, the agency must notify such parties of
this appeal immediately and provide proof of that notice to the OOR within seven (7)
business days from the date on this letter. Such notice must be made by (1) providing a copy
of all documents included with this letter; and (2) advising that interested persons may request to
participate in this appeal (see 65 P.S, § 67.1101(c)).

Commonwealth Court has held that “the burden [is] on third-party confractors ... to
prove by a preponderance of the evidence that the [requested] records are exempt.” (Allegheny
County Dep't of Admin. Servs. v. A Second Chance, Inc., 13 A.3d 1025, 1042 (Pa. Commw. Ct.
2011)). Failure of a third-party contractor to participate in an appeal before the OOR may
be construed as a waiver of objections regarding release of the requested records.

Law Enforcement Records of Local Agencies: District Attorneys must appoint Appeals
Officers to hear appeals regarding criminal investigative records in the possession of a local law
enforcement agency. If access to records was denied in part on that basis, the Requester should
consider filing a concurrent appeal with the District Attorney of the relevant county.

If you have any questions about the appeal process, please contact the assigned Appeals
Officer (contact information is enclosed) — and be sure to provide a copy of any correspondence
to all other parties involved in this appeal.

Sincerely,
/’l -
- e
o o
Cﬂ"ﬂc‘; / e
Erik Arneson
Executive Director

Enc.: Assigned Appeals Officer contact information
Entire appeal as filed with OOR



REQUEST TO PARTICIPATE BEFORE THE OOR

Please accept this as a Request to Participate in a currently pending appeal before the Office of Open
Records. The statements made herein and in any attachments are true and correct to the best of my
knowledge, information and belief. I understand this statement is made subject to the penalties of 18 Pa.C.S.
§ 4904, relating to unsworn falsifications to authorities.

NOTE: The requester filing the appeal with the OOR is a named party in the proceeding and is NOT
required to complete this form.

OOR Docket No: Today’s date:

Name:

IF YOU ARE OBJECTING TO THE DISCLOSURE OF YOUR HOME ADDRESS, DO NOT PROVIDE, THE
OFFICE OF OPEN RECORDS WITH YOUR HOME ADDRESS. PROVIDE AN ALTERNATE ADDRESS
IF YOU DO NOT HAVE ACCESS TO E-MAIL,

Address/City/State/Zip

E-mail

Fax Number:

Name of Requester:

Address/City/State/Zip

Telephone/Fax Number;_ /

E-mail

Name of Agency:

Address/City/State/Zip

Telephone/Fax Number: /-

E-mail

Record at issue:

I have a direct interest in the record(s) at issue as (check all that apply):
O An employee of the agency
[0 The owner of a record containing confidential or proprietary information or trademarked records
O A contractor or vendor

[ Other: (attach additional pages if necessary)

I have attached a copy of all evidence and arguments I wish {o submit in support of my position.

Respectfully submitted, {must be signed)

Please submit this form to the Appeals Officer assigned to the appeal. Remember to copy all parties on this
correspondence. The Office of Open Records will not consider direct interest filings submitted after a Final
Determination has been issued in the appeal.



pennsylvania

OFFICE OF OPEN RECORDS

APPEALS OFFICER: Kathleen Higgins, Esquire
CONTACT INFORMATION: Commonwealth of Pennsylvania
Office of Open Records

Commonwealth Keystone Building
400 North Street, 4" Floor
Harrisburg, PA 17120-0225

PHONE: (717) 346-9903
FACSIMILE: (717) 425-5343
E-MAIL: KaHiggins@pa.gov

Preferred method of contact
and submission of information; EMAIL

Please direct submissions and correspondence related
to this appeal to the above Appeals Officer. Please include the case
name and docket number on all submissions.

You must copy the other party on everything you submit
to the OOR.

The OOR website, http://openrecords.pa. gov, is searchable and both parties
are encouraged to review prior final determinations involving similar records
and fees that may impact this appeal.




