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TECHNOLOGIES, INC.

1hed April 29,1997
A bl 30 WY v 8
U. S. Nuclear Regulatory Commission e v p 4\ .
Region IV i 4 |
ATTN: Administrative Office REGIONTY |
611 Ryan Plaza Drive, Suite 400 J

Arlington, Texas 76011-8064

Please find Tucker Technologies, Inc. (license number 35-19815-01) written report
required by the Nuclear Regulatory Commission stated in 10.1 CFR Part 39.35 (2).

This report is submitted for reason related to a radioactive source resulting in reading
above 0.005 microcuries determined by its six-month wipe test. The source discussed is
a 2 curie Cesium-137 well logging source. Source serial number is 1634GW, NRC
model number CDC.CY4, Amersham product code CDC.2742 and Amersham's capsule
type X2074. This source was purchased from Amersham in August 1992 This report
will describe equipment and locations involved test results and the corrective actions
taken.

I think you will agree that Tucker Technology. Inc has handled this situation in a safe
and respectful manner. Listed below are events in chronological order.

3/11/97 Wipe Tested R A Scurce Seral #1634GW, 2ci Cs 137 (standard 6 month
wipe test)
4/9/97 Charley Gallager from Monitoring Services in Houston Texas called to

inform me that the wipe test preformed on the 11™" March 1997 for R. A. Source Serial #
1634GW resulted reading of 5.7*10 microcuries (attachment 1). The legal wipe results
are 50*10° microcuries. We discussed the situation and he informed me that
sometimes sources have a high wipe reading due to small bubbles breaking loose
created at the weld during manufacturing. Usually a second wipe will confirm this by
resulting in a lower reading. He also informed me if the second wipe test resuited in
lower reading it could be used for the official 6-month wipe test

4/9/97 Wiped Tested R A. Source Serial # 1634GW to confirm the above theory

and sent wipe test envelope Federal Express to Monitoring Services in Houston,

requesting results as soon as possible. While waiting for results the source was not .
used or removed from its holding pit and the source handling stick and last tool the 1
source was placed in were contained. | have complete confidence in Monitoring o ai |

Services capabilities. However, | wanted to confirm that Monitoring Services had not it
made some type of mistake, for example mixing up wipe test packets, contamination of

wipe at Monitoring Services facility, or any other possible human error. This source had

never indicated any evidence of problems in the previous five vears of wipe testing
(attachment 2). Since the source had not been transported or used down hole since the

last wipe test it seemed unusual that it could have been damaged causing a leak. The
pervious wipe was preformed on the 9™ September 1996 and the results were 4 53*10”
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microcuries. The only usage of this source since the wipe preformed on the 9™
September 1996 was 2/18/97 when it was used to calibrate lithology density pad (LDP-
BA-010) at our facility in Tulsa. It was also used in LDP-BA-010 on 2/21/97 to collect
data from our natural occurring blocks we have at our facility. It was never used down
hole in our test well. or any other wells during that time period

4/14/97 Called Charles Gallagher at Monitoring Services in Houston requesting
the results of the second wipe test. His reply was the second wipe was okay and the
reading was 2.01 *10™ microcuries, which is well below legal limits. However, | still had
concerns why the first wipe test preformed on 3/11/97 was high. | called Dave Jones
with Gamma Tron, explained the situation, and expressed concern about the results of
the 3/11/97-wipe test. | asked him if he could check the source to help determine if it
was as bubble breaking loose from the weld created during manufacturing or what could
have caused the high wipe test results. He said he could check the source but he
suggested that since Amersham manufactured the source | contact them for assistance.

4/14/97 | called Amersham and talked to Lisa Lee in customer support. Informed
her that we had a problem with a source manufactured by Amersham, (a 2 ci CS 137,
NRC model # CDC.CY4, Amersham Product Code CDC 2742 and Amersham Capsule
Type x2074, serial # 1634GW) which was received in August 1992 already placed in
our designed bull-plug. | asked her if Amersham could check the source to help
determine the high wipe test on 3/11/97 and the low wipe test on 4/9/97. She said she
would talk to her advisor and get back with me.

4/14/97 Jim Horn with Amersham called back and we discussed the results of the
wipe test. He told me that it could have been a bubble breaking loose and that it would
not ieak any more. We aiso discussed having the source wipe tested once a week for
several months while it was being contained and if a high reading resulted again
appropriate action would take place. Jim said he would talk to his advisor Paul Mellor
and get back with me.

4/14/97 Jim Horn from Amersham called again and said Paul Mellor wanted us to
send the source back to Amersham in Arlington Heights, lilinois and they would check
the source for leaks. Amersham Reference # SCR 1092

4/15/97 The source was shipped back to Amersham with all documentation on
Roadway Trucking. The source pig key was sent separately by certified mail to the
attention of Jim Horn.

4/24/97 Called Jim Horn with Amersham to check for results of source 1634GW.
He said the source was leaking and would be disposed of by Amersham. He also said a
complete written report would be forwarded to me when completed.

4/24/97 Talked to Linda Howell with the NRC. Discussed the process of filling out
a leaking source report 10.1 CFR Part 39.35. which is to be filed with the NRC Region IV
Administrative Office.

4/25/97 Wipe tested pit in which R.A. Source 1634GW was stored, wipe tested
the source stick which was used to handle source, and wipe tested the last tool which
the source was placed in LDP-BA-010 on 2/21/97.



4/25/97 Called Charley Gallagher with Monitoring Services for the official final
results for source 1634GW wipe dated 9™ April 1997. | had received verbal and fax
results on the 14™ of April 1997 (attachment 3), but | wanted the official final results for
my written report to the NRC. He was not in and | was informed that he would rot be in

until Monday Aprii 28, 1997 Asked if there was any one else that could assist me and
was informed there was not

4/25/97 Called Amersham and talked to Jim Horn and Paul Mellor on a
conference call. Paul Mellor informed me that two-wipe test were performed on the
source buli-plug and the highest reading was 1 nCi. He also informed we that a wipe
test was performed on the transportation pig that the source was shipped in, and it had
no measurable contamination levels. He did say that the source was removed from the
bull-plug and the source capsule was wipe tested at the weld and the results showed 65
nCi of contamination was removed. They also mentioned that since contamination
levels were so low it indicated that the primary source was not leaking and was only the
secondary cor, 2iner that was leaking. Paul informed me that he would try to have his
written report f: «ed to me today, but if not he would for sure have it completed and to me
the first thing Monday morning.

4/25/97 Jim Horn with Amersham c !led and wanted me to fax drawings of our
source holder (bull-plug) to him. | faxed Jim 3 drawings, (1) drawing #1201 which was
specifications on Amershams capsule CDC.CY4, (2) drawing #10169 which was source
holder, assembly cap, shield and sub., (3) drawing where to fuse (weld) cap. All
drawings are (attachment 4).

4/25/97 Called Linda Howell with the NRC updating her with the information | had
received from Amersham about the wipe test results which indicated that the source
holder had contained most of the contamination. Informed her that | had faxed drawing
of our source holder to Amersham, had wipe tested the pit which 1634GW, and had
been stored in, wipe tested the source handling stick that was used to handle source
1634GW and had wipe tested the last tool that the source had been placed in. Informed
her that even though | had wiped the above items | would not have the results back from
Monitoring Services before | send my written response to the NRC on Monday 4/28/97.
She said that would be ckay and | could append the information at a later date. Linda
asked me it Amersham had 2'ready disposed of the source or if they still had it. | told
her to the best of my knowledge they had already taken the proper steps for disposal,
and did not krow if they had already shipped for disposal. | told Linda that | felt we had
completed all of nccessary procedures and asked her if there was anything more we
could do She agreed we had met the entire requirement. She did suggest that we keep
all of this information in our decommission file. Her suggestion was noted and will be
completed

4/25/97 Received the written examination report from Amersham's Paul Mellor
(attachment 5). | reviewed his report and noted that he had left out the information
concerning the wipe test results performed on the transportation pig

4/25/97 Called Paul Mellor of Amersham back to request that he include the
results of the wipe test performed on the transportation pig. Also, | asked him if the 2 o-
rings that are placed inside the source holder were present when they disassembled the
source. His reply was no they were not. This was not mentioned in his report | will call
him back on Monday 4/28/97 requesting this be included. | feel this is important



because the o-rings are installed to prevent the very movement that he is mentioning in
the discussion and recommendation section of his report. Paul did mention that he did
not like to install o-rings inside sources because of the possibility of the radioysosis that
can form acids with certain o-ring materials. | informed Paul that Amersham loaded the
source in our bull-plug (source holder) and if the o-rings were missing, Amersham left
them out. As indicated in attachment 4 drawing #10169 in the Notes section. Paul also
mentioned that he thought this source was a 1 in-a-million incident.

4/28/97 Called Paul Mellor with Amersham. He was not available, | talked to Lisa
Lee asking her to leave a message with Paul concerning the o-rings. Also asked Lisa to
have Paul call me back. as soon as he could.

4/28/97 Called Charley Gallagher with Monitoring Services, he had not arrived at
work yet this morning. | left a message for him to call me as soon as he arrived.

4/28/97 Called Charley Gallagher with Monitoring Services, informing him of the 3
wipe tests that | Federal Expressed to him on 4/25/97 He said he had receivec the
package and he would try to perform the survey today and fax me the result. Also |
informed him that | had not received the final official result of the wipe test taken on the
4/9/97. He informed me that he had sent them out. | checked with our accounts
received and found the results. Included as (attachment 6).

4/28/97 Called Paul Mellor with Amersham requesting that he mention in his
report the o-rings were missing when Amersham disassembled the source. This matter
was noted in this report on 4/25/97  Also | asked Paul to fax me his updated report so |
could include it with my report to the NRC.

4/28/97 Received from Monitoring Services a fax with the preliminary results of
the three wipe test taken on 4/25/97. Wipe (1) was of the pit which 1634GW was stored
in, the result was 0.3*10™ uci/100 sq. cm. Wipe (2) was of LDT-BA-010 the last tool,
source 1634GW was placed in, the result was 0.2*10™ uci/100 sq. cm. Wipe (32 was of
the source handling stick use to handle source 1634GW, the result was 0.5*10% uci/100
sq cm. This is included in (attachment 7). In conversation will Paul Mellor | informed
him of the results and said this was not a problem. Charley Gallagher of Monitoring
Services agreed that the wipe indicated no contamination. For gamma and beta the
allowable limits for unrestricted use you are allowed 1000 DPM. As you can see we are
well under these limits with readings of 58, 36 and 11 DPM.

4/29/97 Received from Paul Mellor of Amersham by fax his updated examination
report for source serial number 1634GW. This is included in (attachment 8).

As Paul Mellor of Amersham indicated in his repurt, the source had not catastrophically
failed. | believe the problem was caught and corrected before this could take place due
to quick action taken part by Tucker Technologies, Inc. and Amersham

Tucker Technologies, Inc. is currently investigating replacing the 2 o-rings, which are
used to prevent source movement inside the source holder indicated on drawing
#10169, with some type of spring washer or waffle spring or gap spring. When the best
type of spring is located this modification will be implemented. This will eliminate the
possibility of the acid species that could occur between the o-ring and the radiation




indicated by Paul Mellor of Amersham. However, this has no impact on the source-
leaking problem.

Tucker Technologies, Inc. will notify all of their service districts (none are presently in
United States) of the situation that has occurred. Informing them of the modification of
the o-rings being replaced with the spring and the fusing of the source holder a complete
360 degrees instead of present four tacks at 90 degrees.

Should you have questions or information concerning this report piease contact me at
the above address or phone number.

Sincerely,

/tié /

Randy Nitz RSO

L) 2411t

Dennis Bechhold
Controller
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Radioactive source test report = ' =

product code description | customer order no BSIASO classification
COC2742 CAESIUM-137 OIL WELL LOGGING 19727 1 Co6646 .
SOURCE customer |
. I AMERSHAM CORPORAT [ ON |
| ltem no C/0 CIZZON CORP CUSTOMS BROKER | special form certificate no {
} 9650 W FOSTER AVENUZ CHICAGO i
KBO604 2 ILLINOIS 60656 AEC L USA GB/278/8 E
source model no nominal activity | recommended working lite |
€DC.CY4 2¢i 74G8g | 15 YEARS l
senal no measurement 1 measurement 2 test test test i
batch no D A | A |
CURIES date date |
]
1634GW 2.21 18/08/92 18/08/92| 19/10/9% 18/08/925
|
i
| |
| |
| i |
| ' ;
5
|
| 1
! |
1 l
|
?
u 1 | j
i | | |
| | | |
| ' 1 f
: | ' .
‘ | {
| | | |
1 ! \ l
! 1
= i
{
l |
| |
| | !
| | |
| | ! :
notes
AKR - AIR-KERMA RATE IN MICROGRAYS PER SEC AT ONE METRE
TO CONVERT AKR TO EQUIVALENT ACTIVITY IN CURIES MULTIPLY BY 1.25
THE ABOVE SOURCES PASSED A PRESSURE TEST OF 4 x 15 MINUTE PERIODS
AT 25,000 PSI ON ;
THE ABOVE SOURCES CONTAIN NOT MORE THAN 1% CS~134
DATE OF DESPATCH 6 NOV 92
e W
sgnaturd-~— \ \ %‘ \ position . date 06/11/92
B’w '\‘ ,N\ &
NN )

*this classification complies with BS5288 1976, which is in agreement with 1502919
(see overleal for definition and description of tests)

Amersham International plc Telephone  (0494) 544000
Armersham Laboratories Fax (0494) 543243
White Lion Road Cables Activity Amersham

Buckinghamshire England HP7 9LL Telex 83141 ACTIVA G




PROCEDURES FOR RECEIVING RADIOACTIVE MATERIAL (SZALED'SOURCES)

The following procedures will be used when receiving Sealed Sources:

1. Visual inspection: Check that source vault is locked and no
apparent damage is visible.

2. Survey the package - it should have no more than 200 milli-
roentgens per hour at Package Surface or 10 milliroentgens
per hour at 3 ft. If reading is in excess of this, notify
the RS0, the shipping company and the N.R.C. Regional office.

3. Check for a current leak test. If there is no leak test, the
source must be leak tested before use.

4. Check material to be sure it is on the License and check serial
numbers; be sure material is what was ordered.

5. Take a wipe test of the interior of the transportation vault
and check for contamination. If contamination exists, notify
the Company R.S.0. immediately.

Take the following readings:
Package Surface =;§ MR/Hr.

3 ft. from Surface 2 S /e

Wipe of Package Interior __, ( 2::— MR/Hr.

Survey Meter Identification

Model Number

Cal. Bate __g‘éz —Z é

Serial No. ) 52

Manufacture

sk Ao BTt e
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T gbé-;s-97 01:42P NSSI 713 641-6153

fax

to:

fax #.
from:
date:
subject:
pages:

NOTES:

MONITORING S8ERVICES
PO BOX 58B0648
HOUSTON, TEXAS 77258-0€48
(713) 641-0391
fax (713) 641-6153

RANDY NITZ

/8 - 28 2-SvEL

CHARLES T. GALLAGHER

April 15, 1997

PRELIMINARY RESULTS

SEE ATTACHED
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1093 DIA " o T ” .
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l N = 1690 DA 1-28 THD
N — | -2 DETAIL CAP
S — / /1 / MATERIAL: 17-4 PH SST. (31006-00i6)
' | 172-16 THD.
L5 HEX ACROSS FLATS
CTHD. OB 1.480) (1690 ACROSS CORNERS)
06 THD. REL - 1792 —]
1500 & 1650
pIA. SEE_(-RING
1499 GRODVE DE TAIL ' 1.680
1272 .
1270 DA — 1 S 1
——{— —— -t FBoua
-4 DETA SUOUR }
IL SOURCE SUB :?08 - oY
T v 17- 1 =
FETRSALS. 39=-6 1% SUF, STRt-Snts -3 DETAIL TUNGSTEN SHIELD O-RING GROUVE DETAL
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— PO MATERIAL: TUNGSTEN (91161-0016
PART NO. DESCRIPTION
— SEE DETAIL B
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F 111‘5‘: :}lic;' CEE;"‘.EE:"LD CENTER 10169- 4302 AS SHOWN (BCD ASSY)
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e | - 1/16° SPACING - - - s ‘?”
BETWEEN LINES a’\ 375 DlA 101691303 CTUNGSTEN SHIELD
e AS SHOWN -4
B 10169-1304 (SOURCE SUB
VIEW A-A os2 Dia - @B o5 pa 10169-1305 | SEE SHEET NO. 2
0 o (6) 10169-1303 éﬂ- 10169-4306 | SEE SHEET MO 2
60° 10169-1307  |SEE SHEET NO. 2
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(70045-4001: 1 REQ'DD
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S ! PART No. | CEScRiPTicw
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FUSE & 20 S U E IS

NO ADDED METAL.

— / ‘
7 ~§\\
1 \ L:‘_ (/,/’
FUSE @ 90° APART
\ j NO ADDED METAL.
>~ =
20 CI AMBE

SOURCE HOLDER ASSEMBLY

FUSE @ 90° APART

NO ADDED METAL.
e CI CESIU
SOURCE HOLDER ASSEMBLY
M
g,

2 CI CESIUM Tucker . ... ...

TECHNOLOGIES, INC.

SOURCE HOLDER ASSEMBLY
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o Paul Mellor

Commercial Operations Manager

b, - number of pages to follow
Py | 24 o
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*AMERSHAM CORP Q S. A PO2

Examination of a 2Ci Cesium-137 Oil Well Logging Source for
Tucker Technology, Oklahoma

Intreduction

On April 14, Randy Nitz of Tucker Technology informed Amersham that 5 7nCi of removable
contamination had been detected on a routine wipe test (March 11, 1997 of source 1634GW,
Amersham product code CDC2742, model number CDC.CY4. A subseqguent wipe test on April 11
showed 3.0nCi of removable contamination. Although this subsequent wipe test was below the 5nCi
action level, Amersham agreed to examine the source. The source was originally supplied in
August, 1992,

Evaluation

The source was received at Amersham in the standard shipping container for this type of source
when loaded into a buil plug; see attached drawing. Initially, the core at the back of the bull plug
was wiped. Contamination levels were measured at less than background. Subsequent wipes of the
source area, the barrel and the thread, removed a maximum of 1nCi. The source holder was then
unscrewed and the source weld was wiped and 65nCi of Cs-137 was removed. The source in the
holder was examined under a CCTV system and, although there was evidence of damage and debris,
no cracks or holes were observed. To prevent spread of contamination, the source was cast into a
two part epoxy block.

Visual appearance of the bull plug is that of a well used item, but not badly damaged. The "O" ring
was in reasonable condition The face of the tungsten backshield was coated in a fine brown
powder. The appearance of this powder was of finely ground rust. A vigorous wipe of this brown
powder covered area removed 13nCi. The projection of the backshield showed evidence of having
been in close contact with the weld of the source and may have been vibrating against it.

Conclusion

& Radioactive material has migrated from the sealed source to the outside of the bull plug,

2. The levels of activity removed suggest that the source has not catastrophically failed. This
conclusion is supported by visual examination of the weld.

3. If the weld has failed, then the contamination is associated with contamination on the outside
of the inner capsule; see data sheet for CDC.CY4 sources.

Discussion

This source was loaded into a bull plug that is screwed together. Normally, this type of bull plug
is spot welded to prevent the bull plug unscrewing. It is possible that in use, the bull plug became
partially unscrewed, allowing the source to move when experiencing vibration down hole. This
could have resulted in wear to weld, resulting in the release of contamination.

Recommendation
It is recommended that bull plugs of this type be assembled with spring washers to prevent the
movement of the source and subsequently be weided with a full circumferential weld.
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2 Ci Cesium-137 Gamma Well-Logging
Source Model Number CDC.CY4
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Product Specification

Isotope: Cesium-137 maximum loading up to 2 3 Ci

Licensing: Registered as NRC model number COC CY4,

Haif Life: 30 years

Recommended working life. 16 years

ANSINSQO classification: C66534

Certification: Documantation that each source has passed
Quality Assurance and Measurement Tests is provided.

insert Composition: CsCl, SiO, and various salts which
are mixed by a special process and fired into a ceramic
becomes chemically bonded to the inner source capsule

Closure Methoa: Tungsten Iner: Gas Welding

Capsule Material' Armco 17-dpM stainless stes! outer
capsule/AlS! type 316L inner capsule

Pressure Rating. 25,000 psi, (30,000 psi availacle on request).

Source Igentification. Each source bears engraved data
for igentification and traceability. Acditional labelling as
required in the Texas Regulations for Control of Raaiation,
Part 36.108(a)3) and the Louisiana Administration Code
33:XV.2017.A.3. can be adaed if needed

Chemical Purity: >99.95%. CsCi Chemical separation
employed to remove Ba-137 decay product to maximize
the specific activity and output.

lsotopic Purity: Cs-137 36 atom % (typically)

Quality Assurance

Wipe test. To meet ANSI N.542-1977 Appendix AZ.1.7.
The source i wiped with a swab or tissue, maistened with
ethanol or water, the activity removed is measured, Limit:
0.008uCi.

Bubble test. To meet ANSI N.542-1877 Appendix A2.2.2.
The source is iImmersed in a suitable liquid (elhaneaiol) and
the pressure in the vesse: reduced to 100mm of mercury.
No bubbles must be observed.

Qutput Measurement: Intercomparnson wilh secondary
National Laboratory standards.

Pressure Test: Each source capsule 18 subjectad o

a pressure (@sl regime invoiving pressurizing the capsule
to 25,000psi and hoiding for 15 minutes. The pressure is
released and the process repeated three times. Pass/fail
criteria involve weight gan of the capsule and ability 1o
satisfy a mechanical integrity inspection

Nuclear Data: Cesium-137
slectromagnetic
and transition transitions
type probabliities photon photons
of  energy transition  energy amitted per
hait-iife  decay MeV probability MoV disintegration
B - 0512 94 6%
(30y) 1,174 5 4%
via "m@a (2.6m) 0662 85.1%
nternal convorsion alectrons Ba K X.rays ~B%
862, J624 78% (0.032-0.038)
662 2656 1.37%
862, 066! 037%
Amaersham Corporation

2636 Soutn Cleartrook Drive. Arington, Heights, IL 60008
(80C) 323-6695 ¢ (708) 583-6300

“AMERSHAM CORP Q S. A PDS

Shipping

The US DOT regulations in 49CFR 173,435 and the inter-
national transport regulations in (AEA Safety Series No. 8,
1973 Revised Egition (as amended) aliow s10 Ci of non-
special form Cs-137 and $30 Ci of Cs-137 in special form
to be shipped in a Type A package.

Amersham supplies USA DOT 7A Type A packaging for

shipment of 2 Ci Cs-137 sources. Custom designs ana
Type B packaging available upon request.

How to order
Orders may be placad by mail, fax or telephons. Each order
should inciuge the following information:

1 Purchase order numper and/or contract number and
quotation numper if appiicable.

2. Ship to adaress.

3. Invoice adaress aescription.

4. Catalog number ang product design.
£, Quantity required.

6. Special proauc: requirements, if any.
7. Delivery dale required.

8 Special instruction,

9 In the United States a USNRC or Agreement State license
number is recuired. A similar requirement exists in Canada
for AECB licenses. A copy of the appropriate license is
required to be on tile at Amersham before shipment.

In the USA and Canada persons or grganizations processing,
using, selling, or transporting radioactive materials must be
licensed Dy a natonal autncrity or state government agency
Users of radioisotopes should famiiiarize themselves with ail
applicable regulations.

In the Unitec States, a person who wishes [0 use radioactive
sources must possess an aporopriate USNRC or Agreement
State license.

in Canada all users must possess an AECB license.

Caution

Product contains radioactive materials. Contents are can-
gerous. Remote hanaling required. Do not hammer, drilt into,
saw Into or otherwise breach the integrity of the capsule. If

n doubt, refer to your institutions standara procedures for
radioactive materials or contact locai authorities.

Amersham

Amersham Canada Limited 1166 South Service Roaa Wast. Oakvile, Omano LEL 5T7 se12141

(416) B47-1166 / (BOD) 387-7 160 (OnUQue) » (800) 387-7146 (re..t of Canaca)
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PO BOX 580648 © HOUSTON TEXAS 77266-0648 ¢ AREA CODE 713/6410301 © FAX 7138416150

A SEALED SOURCE LEAK TEST CERTIFICATE

TUCKER TECHNOLOGIES INC,
12607 EAST 60TH ST. SOUTH
TULSA , OK 74146
ATTN OF: K. NITZ

INVOICE NO

RADIONUCLIDE

ACTIVITY _ 2 SERIAL NO 1634 GW

WIPE DATE Q40997 WIPED BY_

GROSSCPM ___465 BKG CPM

NET CPM
EFFX2.22X10* DPMj C!

THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE
MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REQUIREMENTS THE REGULATIONS
DEFINE A LEAKING SQURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED
0.008 MICROCURIE OR MORE OF ACTIVITY

THE REMOVABLE ACTIVITYWAS _____ 2. 01E-084 ______ MICROCURIE
ASSAYND, 043287 58  OATE QA=12-19 .97 .

ASSAYED BY

CUSTOMER REPORT

A L T W P U L D L A D W W O e 2 e D R e N T N e )
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" A’pr‘~28—97 O3:27P NSSI 713 641-6153 P.O1

MONITORING SERVICES
PO BOX 580648
HOUSTON, TEXAS 77258-0648
(713) 641-0391
fax (713) 641-6153

RANDY NIET

918-252-4496

CHARLES T. GALLAGHER

April 28, 1997

PRELIMINARY RESULTS

SEE ATTACHED




* Apr-28-97 03:27P NSSI

WIPE SURVEY REPORT

04-28-1997

TUCKER TECENOIOGTES
ATTN:RANDY NIETZ

12607 E. 60TE ST. SOUTH
TULSA OK 74146

WIPE# O 86 NET CPW  EFF DM uCi/100 sq cm

713 641-6153

COUNTER L

DATE COLLECTED 04-25-97

DATE COUNTED 04=28-97

CALIBRATION STANDARD CS-137

EFFICTENCY 95
LOCATION

EIEARRSESRSGIFEIRIIATYIIICIDIEIIN LY smamsan
1 87 32 55 0.95 58 0.3E-04
2 06 32 M 0.9% 36 0.2E-0¢
3 42 k) 10 0.95 1 0.5E-05

sxmm%/;% mrg_9¥-76-5 7

........... e SEBAEMECISST ST

PIT WHICH 1634GW HELD
LDT-BA~010 LAST TOOL
SOURCE STICK
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VAimersham QSA

Pagelof 5
FAX TO: Randy Nitz - Tucker Wireline Amersham Corporation

2636 South Clearbrook Drive
FAX NO.: (918) 252-4496 Arlington Heights, IL 60005
FROM: Paul Mellor tel (847) 593-6300

fax (847) 593-8091
DATE: April 29, 1997 Al Tie-Line ext. 541

SUBJECT: Report

Attached is appended report.

Regards,

R MU

Paul Mellor
Commercial Operations Manager
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2 Ci Cesiumi-137 Gamma Well-Logging

Source Modeél Number CDC.CY4
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Product Specification

isotope: Cesium-137 maximum icading up e 22 Ci

Licensing: Registered as NRC mogie! numbar COC.CY4,

Half Lite: 30 years

Recommended working (fe: 15 years

ANSI/ISO clasaification: C66634

Certification; Documentation that each source has passed
Quallty Assurance an¢ Measurement Tests 1§ provided.

insert Compasition: CeCl, Si0, and varicus salts which
are mixed by a spacial procese and fired into a ceramic
becomes chemically bonded to the inne’ source capsule

Ciosure Method: Turgsten Inert Gas Welding

Caosule Material Armco 17-4pH stainless sleel outer
capsule/AlSi type 316L Inner capeule

Pressure Rating: 25,000 psi, (30,000 ps! available un request).

Source igentfication: Each source bears engraved data
for igentification and traceabiity. Acditional labelling a8
reguired in the Texas Reguiations for Control of Radiation,
Part 36,108(a)(3) and the Louisiana Administration Code
33:XV.2017.A 3 can be added If needed,

Chemical Purtty: »99.95% CsCl Chemical separation
employed tc remove Ba-137 decay product to maximize
the specific activity and sutput.

lsotopic Purity: Cs-137 38 atom % (typically)

Quallty Assurance

Wipe test, T2 meet ANSI| N.542-1977 Appendix A2.1.1,
The source .6 wipea with @ swab or lissus, moistened with
ethanol or water; the activity removed is measurad. Limit:
0.00£uCl.

Bubbie test. To mest ANSI N.542-1877 Appendix AZ.2.2.
The source is immersed In & suitabie liguid (ethanediol) and
the pressure In ine vessel reduced t¢ 100mm of mercury.
No bubbies must De cheerved.

Output Messurement: Intercomparisnn with secondary
National Laboratory standarcs,

Pressure Test: Each scurce capsuie (s subjected 10

& pressure lest regime involving pressurizing the capsule
10 25,000ps! and hoiding for 15 minutes. The oressure is
released and the process repeated three tmes. Pass/fall
criteria Invoive waight gain of the cepsule and abllity t¢
satisfy a mechanical integrity inspection.

Nuclear Data: Ceslum«137

particie energies wactromagnetio
and transition transitions
type probabilities photon photons
of enargy trangition  energy emitted per
hati-life  decay  MeV prabability MeV dlaintegration
8- 05¢ 94 £%
(30y) 1474 5.4%
via ¥mBu (2 6m) L 82.1%
Internal convereon 8lect?ons Ba K X.raye ~&%
862 0.624 78% (0.082-C.038)
gz O&se 1.37%
86z, Qe8! 0.87%
Amersham Corporation

2638 Soutr Clearbrook Drive, Aringtor, Meights, L 60008
(BOO) 323-8685 « (706) $83-8300

*AMEREHAM CORP Q 8. A. PO4

Ohlpplng

The US DOT reguiations in 49CFR 173 435 and the inter-
national transport regulations in IAEA Safety Series No. 8,
1973 Revised Edition (as amended) allow 510 Ci of non-

special form Cs-137 and 30 Ci of Cs-137 In special form
o ve shipped in & Type A package.

Amersham supplies USA DOT 7A Type A packaging for

shipment of 2 CI Cs-137 sources. Custom designs and
Type B packaging avallable upon request.

How to order
Orders may be placed by mail, fax or telephone. Each order
shouid include the foliowing information:

1. Purchase order number and/or contrast number and
guotation number If applicable

« Ship t¢ agdress.

3. Invoice address dascription

4, Catalog number and product design.

5. Quantity required

8. Special product requirements, if any.

7. Deiivery date required.

8. Special inetruction,

8. In the United States a USNRC or Agresment State license
number 18 recuired. A gimilar requirement exists in Canada

for AECB licenses. A copy of the appropriate license is
recuired 1o be on file at Amersham before shiprment,

In tre USA and Canada persons or organizetions processing,
using, selling, or transporting radioaciive materiale must e
licensed by & national authority or state government agency.
Users of radioisotopes should tamiliarize themselves with all
epplicadle reguiations.

In the United States, a person who wishes 1o use radioactive
souUrces must possess n aopropriate USNRC or Agreement
State license.

In Canada el ussrs must possess an AECE license

Caution

Proguct containg radicactive materiais. Contents are dan-
gerous. Remote handling reauired. Do not hammer, drill into,
saw into or otnerwise breach the Integrity of the capsule. It
in aoubt, refer to your institutions standard procedures for
radicactive materials or contact local authorities.

Amersham

Amershiam Canads Limited * 16¢ South Servce Roas West, Oaxvile, Onterio LEL 5T7 fn1 2141
(416) B47.1166 / (BOC) 387-7 160 (Orv/Que) * (BOD) B87-7 146 (res! ¢t Canade)
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Examination of a 2Ci Cesium-137 Oil Well Logging Source for
Tucker Technology, Oklahoma

Intraduction

On April 14, Randy Nitz of Tucker Technology informed Amersham that § 7nC: of removeble contamination
had been detocted on a routine wipe test (March 11, 1997 of source 1634GGW, Amersham product code
CDC2742, model number CDC CY4). A subsequent wipe test on April 11 showed 3.0nCi of removable
contamination. Although this subsequent wipe test was below the 5nCi action level, Amersham agreed to
examine the source. The source was originally supplied in August, 1992,

Evsluatian

The source was received st Amersham in the standard shipping container for this type of source when loaded
into ® bull plug; see sttached drawing Initially, the core at the back of the bull plug was wiped.
Contamination levels were measured at less than background. Subsequent wipes of the source area, the barrel
and the thread, removed a maximum of J=Zi, The source holder was then unscrewed and the source weld was
wiped and 65nCi of Cs-137 was remov »d. The source in the holder was examined under 8 CCTV system and,
although there was evidence of damay ¢ and debris, no cracks or holes were observed. To prevent spread of
contamination, the source was cast i.to 8 two part epoxy block.

Visual appearance of the bull plug is that of & well used itern, but not badly damaged. The "O" ring was in
reasonsble condition. The face of the tungsten backshield was ccated in a fine brown powder. The appearance
of this powder was of finely ground rust. A vigorous wipe of this brown powder covered arca removed 13nCi.
Theuojecﬁonofﬂnb&klhicldd\owodcvidenceofhuvingbecninclolocommwiththcwoldoﬂhcaonm
and may have been vibrating against it. The design of these bull plugs requires two rings between the sowrce
and buli plug. Those "Q" rings were not present.

Shissiog Cantel
A wipe of the inside of the shipping container showed that it was free of contamination.

Canclusiun

1 Radioactive material has immigrated from the sealed source to the outside of the bull plug.

2. The levels of activity removed suggest that the source has not catastrophically failed. This conclusion
is supported by visual examination of the weld.

3 If the weld has failed, then the contamination is associated with contamination on the outside of the
inner capsule; sce data sheet for CDC.CY4 sources.

Di .

This source was loaded into a bull plug that is screws 4 together, Normally, this type of bull plug is spot
welded to prevent the bull plug unscrewing. It is possible that in use, the bull plug became partially
unscrewed, allowing the source to move when experiencing vibration down hole. This could have resulted
in wear to weld, resulting in the release of contamination

Recommendation

It is recommended that bull plugs of this type be assembled with spring washers to prevent the movement of
the source and subsequently be welded with a full circumferential weld.

Paul Mellor rbw.J ’V“Q’W

April 29, 1997



