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# April 29,19973

gvi9MU. S. Nuclear Regulatory Commission / R 3 0 INI ,c..

Region IV I ,

ATTN: Administrative Office REGION IV
611 Ryan Plaza Drive, Suite 400
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 welllogging 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 Se4I #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 5.0*10~ microcuries. We discussed the situation and he informed me that i

sometimes sources have a high wipe reading due to small bubbles breaking loose l

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 resulted 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 q

lsource was placed in were contained. I have complete confidence in Monitoring "b a
Services capabilities. However, I wanted to confirm that Monitoring Services had not
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 years 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*10~7
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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 wellr. 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,

4reading was 2.01 *10 microcuries, which is well below legal limits. However, I still had
concerns why the first wipe test preformed on 3/11/97 was high. I called Dave Jones
with Gamma Tron, explained the situation, and expressed concern about the results of
the 3/11/97-wipe test. I 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 I contact them for assistance.

4/14/97 1 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. I 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 would4

not leak any more. We also 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
i

send the source back to Amersham in Arlington Heights, Illinois and they would check i

the source for leaks. Amersham Reference # SCR 1092. j
i I

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 1

attention of Jim Horn.

I

4/24/97 Called Jim Horn with Amersham to check for results of source 1634GW. I
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.
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4/25/97 Called Charley Gallagher with Monitoring Services for the official final
results for source 1634GW wipe dated 9" April 1997. I had received verbal and fax
results on the 14* of April 1997(attachment 3), but I wanted the official final results for I

.

my written report to the NRC. He was not in and I was informed that he would not be in
until Monday April 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 bull-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 corMner that was leaking. Paulinformed me that he would try to have his |
written report fr <ed to me today, but if not he would for sure have it completed and to me
the first thing Monday morning. j

i

4/25/97 Jim Horn with Amersham cdled and wanted me to fax drawings of our
,

source holder (bull-plug) to him. I faxed Jim 3 drawings, (1) drawing #1201 which was |
specifications on Amershams capsule CDC.CY4, (2) drawing #10169 which was source 5

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 I had
received from Amersham about the wipe test results which indicated that the source
holder had contained most of the contamination. Informed her that I had faxed drawing
of our source holder to Amersharn, had wipe tested the pit which 1634GW, and had I
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 I had wiped the above items I would not have the results back from
Monitoring Services before i send my written response to the NRC on Monday 4/28/97.
She said that would be okay and I could append the information at a later date. Linda
asked me it Amersham had a! ready disposed of the source or if they still had it. I told ;

her to the best of my knowledge they had already taken the proper steps for disposal, l
and did not kriow if they had already shipped for disposal. I told Linda hat I felt we had
completed all of necessary 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). I 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, I 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. I will call
him back on Monday 4/28/97 requesting this be included. I feel this is important
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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. I 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, I talked to Lisa
Lee asking her to leave a message with Paul concerning the o-rings. Also asked Lisa to
have Paul call me bach as soon as he could.

4/28/97 Called Charley Gallagher with Monitoring Services, he had not arrived at
work yet this morning. I 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 i Federal Expressed to him on 4/25/97. He said he had received the
package and he would try to perform the survey today and fax me the result. Also I
informed him that I 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. I 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 I asked Paul to fax me his updated report so I
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 (3 was of
the source handling stick use to handle source 1634GW, the result was 0.5*10 |uci/1004

sq cm. This is included in (attachment 7). In conversation will Paul Mellor I 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 report, the source had not catastrophically
failed. I 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
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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 please contact me at
the above address or phone number.

Sincerely;
-

!

I
i

Randy Nitz RSO
|

N |
Dennis Bechhold |Controller

i



.
.

-.

|
.

,

.

Attachment
1

|

|

|
|

|

|

1

|
|

|

I

|

|



Sy~dennrxnannaaxrexxnxur,mgf_gg .unnan xmgxxugm, q .,
'7 -

-

kV V
'

; d
> >
(
; Monitoring Services !|

~

,

; PO BOX $80648 e HOUSTON TEXAS 772%4648 e AREA CODE 7114414391 e fax 7115414153 W

SEALED SOURCE LE AK TEST CERTIFICATE $!x e

0 P 1
Dw :

|
N. ;$ |

n >
9 TUCKER TECHNOLOGIES INC. T

12607 EAST 60TH ST. SOUTH P
hTULSA ,0K 74146

| ATTN OT: R. NITZ j
. p

bC FILE 1793
|

> t-
S FILE 171 riq &g

$
g ;'

N FILE 1ano

s
x INVOICE NO. DATE p i

W| 9 |*< >

I $
RADIONUCLIDE CS-137 $i

| $t

f i t
ACTIVITY 2 Cl SERIAL NO i634 GW |D ;

"

1 $| |\ \

+
WIPE DATE 031197 WIPED BY !hx

r: ; W
H %
N !M

y |
EFF. .995 y

Q ! %'

GROSS CPM 12606 BKG CPM 19 NET CPM 12587 .

q g'
MICROCURIE El NET CPM =

i d6j EFFX2.22X10 DPM/p Cl g
t,

k $,g THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE
j' MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REQUIREMENTS THE REGULATIONS $

DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED &

h 0.005 MICROCURIE OR MORE OF ACTIVITY. h
;

a R

M i[b
'

THE REMOVABLE ACTIVITY WAS 5.70E-03 MICROCURIE
N t% Chstd by PW1

,

j,,9 4, cl.1 4M bPi

i ASSAY NO 040597 12 DATE 04-0 5-19. 97 3a Amtj y
f - !$
i . +

l
' ASSAYED BY

k '

h{ - - - m m m * m m m _ w m x a ,

CUSTOMER REPORT



.

..
.. .

.

.

Attachment
2

1

,

+

3

'l

4

4 |

|

|

4

T



- -

pg*~^~w xx xx cx.xxxc,;,2x zrn nx,. g xt,., mt, tre rrnn n n a g_n xrrp,m a m:
,3

l ! # 1
.A w |

i( MonitoringServices ! |

- > l

M 1 .

l

>
M PO box $80648 * HOUSTON TEXAS 772 %-0648 a ARE A CODE 7t3'6414391 * fax 713e6414153

,

$! - SEALED SOURCE LEAK TEST CERTIFICATE l

Ni i>

| '

!) |

4
ik

TUCKER TECHNOLOGIES INC. |E,

7 12607 EAST GOTH ST. SOUTH $
$ TULSA ,0K 74146 |$
j$ ATTN OF: R. NITZ ||n +

kf C FILE 2793

-

Ig | S FILE 171n4

8
'

f
f

'
I &

g N FILE .1.A n A $

bx
j, INVOICE NO. DATE [$
x >

k $,$,

i RADIONUCLIDE CS-137 @g

| |$*

! |D
t ACTIVITY 2 Cl SERIAL NO in34 GW @

d !b

k{ 3
. WIPE DATE 031197 WIPED BY $

d | k
N ;

h
'

y | EFF. .9954

,

Y U
x +
f GROSS CPM 12606 BKG CPM 19 NET CPM 12587

L 3
<

- a.

Ni NET CPM MICROCURIE T=

EFFX2.22X10 DPM/p CI f64

y

THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE
9 MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REQUIREMENTS THE REGULATIONS R
k DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED b
I 0.005 MICROCURIE OR MORE OF ACTIVITY. b
i 2

THE REMOVABLE ACTIVITY WAS 5.70E-03 MICROCURIE b Y'b7 I
| 6% C W by PM p|

N i 4,eM AN NMr h99j i ASSAY NO. 040597 12 DATE 04-05-19.97 pu /Lud %
x !>

$N '

ASSAYED BY /

& #
,

w--wiwa_www-,wm
CUSTOMER REPORT



_ _ _ .

?Y rrrrren errx 7.rxre:rm n,_ trapgscxyrxxu ,,,, < xmm mun n n , x ,_m yx_
-

,,

% |
'

$ ,| 2

$* I

(d1 Monitoring Services j>
i-

:
ly in -

PO BOX $80M8 * HOUSTON TEKAS 772%.OM8 * AREA CODE 7114414391 * FAX 711'64141S3 W 'M ;

d
$'4 - SEALED SOURCE LEAK TEST CERTIFICATE l

U| @
< d

5- ||
X- t ik

[ i TUCKER TECHNOLOGIES INC. !$ l

j 12607 EAST GOTH ST. SOUTH ;d

L TULSA ,0K 74146 ;)
N *ATTN OF: R. NITZi

'

k! !$

b
Q

C FILE 174:

hW

N ! $-
fL S FILE 171nt I

f
: m !

@ |N FILE 14no

! E I

l % !

j INVOICE NO DATE !$ |

d $
+

W'IN RADIONUCLIDE CS-137 *

d $
(|

| $ ,s:
s

[
,

ACTIVITY 2 Cl SERIAL NO 1634 GW {pI j-

$
h D l

'

7| WIPE DATE 090996 WIPED BY .h

EFF. 995

5
| *

y GROSS CPM 22 BKG CPM 21 NET CPM i
:D|'

Nb .$o

MICROCURIE $Y NET C;"' =

f,6EFFX2.22X10 DPM/p Ci
g,-

,U $.THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE e

MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REOUIREMENTS. THE REGULATIONS $
N | DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED g
NI 0 005 MICROCURIE OR MORE OF ACTIVITY. p

{ $
A +

!)N THE REMOVABLE ACTIVITY WAS 4.53E-07 MICROCURIE
l$N i

% 2
ASSAY NO. 091496 13O DATE 09-14-19.96 |$

-
%,s,

'

,

l ASSAYED BY

Y '

s _ _ m - m - u m s.sm & _ m _

CUSTOMER REPORT



+--% --ax-a.unu.xnax _ axnan__a_,.a__a,,
..

'

5
'

w .

wy): Monitoring Services i
-

:
e,i !>

*

PO box 680648 * HOUSTON TEXAS 772%-0MB e AAEA CODE 7116414391 e sax 711'6414t53;

- SEALED SOURCE LEAK TEST CERTIFICATE $!

b
4'

|>
i>
/'c ;

I $
e p

f j TUCl;ER TECHNOLOGIES INC. |}
p 12607 EAST 60TH ST. SOUTH .

pj TULSA , Ol; 74146
4H ATTN OF: F. . NITZ
Il

bC FILE 1793
I E
ni &

N h
r h S FILE 17103 &
Wi ; p>
r| | @

U !$
N i, N FILE 1409

if
N $
Y | $
$ ! INVOICE NO. DATE ?
Wh, P*g,I

?>A
N'[ '

M RADIONUCLIDE CS-137 P

ACTIVITY 1 Cl SERIAL NO 1634 GW
,

o % 1,,

N ! $.
'

W

| WIPE DATE 031296 WIPED BY
I g p.

N,
~

$., ,

EFF. .995 |fy i j
x rh

!I

1 GROSS CPM 33 BKG CPM 19 NET CPM i4

[q h
gbdi NET CPM MICROCURIE=

x !. &6
< 'l EFFX2.22X10 DPMW Cl *
n w,

$I dr
$!I f'

E THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE f
$I MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REOUIREMENTS. THE REGULATIONS $

. '<. l DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED &

IN 0.005 MICROCURIE OR MORE OF ACTIVITY. $
|1 b
| # g

f fTHE REMOVABLE ACTIVITY WAS 6.34E-06 MICROCURIE

f 8
e +-

b ASSAY NO. 032396 14 DATE 03-23-19.96 |$
w r
# 'l

I ASSAYED BY

r M
-

- T'--_.w,s nmwuww a__ua
CUSTOMER REPORT



l..~ x a n m u a x a = a m m ~., x n xxx, a x. - n x,.a n a n. a _ g g
-

_, |na .
.

)
'

1
3 9

{ l .N
n .a

d
H Monitoring Services !
Q :>[ '

eo sox sao648. soVSTON TERAS 772WO648 * AREA CODE 713/6414391 * FAX 7116414163 |

f - SEALED SOURCE LEAK TEST CERTIFICATE $
gi

|*h
I
1< ;

:: .3

Il @ l
$ ! TUCKER TECHNOLOGIES INC. $ '

$. 12607 EAST 60TH ST. SOUTH Z l

f! TULSA ,0K 74146 jy
+ ; ATTN OF: R. NITZ *

$h $
bC FILE 1749

dl N

M fy -
h S FILE 171n9 &

N
Q 1' P
gi N FILE 1 a_ n_ o_ f

_

,

+p
R|x

{{
* INVOICE NO. DATE
d.I
g +

,

4 :v
,

>C- d~

f RADIONUCLIDE CS-137 k
,

1

n 1

$
ACTIVITY 2 Cl SERIAL NO 1634 GW $

'

$.h,

f hWIPE DATE 090595 WIPED BY

V g
|bQi

y EFF .995 |-

Ni &
'

x ' b

db GROSS CPM 20 BKG CPM. 18 NET CPM 2 $
&w '

dq
8

'

A
MICROCURIE $$)I NET CPM =

&

fn EFFX2.22X10' DPMW Cl e
d k

kIIg THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE f
9 MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REOUIREMENTS. THE REGULATIONS y
k DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED P

0.005 MICROCURIE OR MORE OF ACTIVITY. b
% t

g4

I THE REMOVABLE ACTIVITY WAS 9.05E-07 MICROCURIE !E

%
x. . ...

hg; ,' :

b ASSAY NO. 090995 20 DATE 09-09-19.95 $
e w

'| .....................--..-. }d

. [ 1
'

ASSAYED BY 4

k i

--- -wwwww w,ww,_QL
CUSTOMER REPORT



. -

' .hdhrrrremn cmxmexxmuxxrmrgcms-mc>.cm.c,.ampuy_gc, y

5 :

Y
~

l Monitoring Services
no som sawa . ousTou tex 4s nas.we . Asia coog n3w43 i . ,ax 7i364,4,s3 I

e SEALED SOURCE LEAK TEST CERTIFICATE

si |!) I

4 | !

| )f DIGITAL LOGGING INC.
io 12607 EAST 60TH ST. SOUTH' :

{ TULSA ,0K 74146 I'

g

ATTN OFs D. fiYRE
, y

$@
,

'

C FILE 1793

3)

D~
S FILE 17103 c,

kj i
N FILE 1409

$ i
. p

INVOICE NO. DATE

$|
CS-137RADIONUCLIDE

$ ,

2 1634 GWACTIVITY Cl SERIAL NO.

| Ob
: +.

I11794(' WIPE DATE WIPED BY

'993EFF,

u

GROSS CPM 32 16 NET CPM IdBKG CPM
'

p'
NET CPM

+
MICROCURIE $ '

=

6EFFX2.22X10 DPM/p Cl

e.THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE e

. MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REOUIREMENTS. THE REGULATIONS $
; DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED g
'

O 005 MICROCURIE OR MORE OF ACTIVITY.

4 'O @@EETM" h
7.24E-06 M 0 1994 aTHE REMOVABLE ACTIVITY WAS MICROCURIE

112494 97 II~24-I9 94 S***"*""* ~ ~ " " * " " "

ASSAY NO. DATE w
%'

tASSAYED BYqg ,
3C___ :ewg 1'



y -ummmumm%x o;,,wxmmunummcf..unn, . mmmg . _ _ .,,

- 4
.

Jw

f Monitoring Services |
~

d Po sox Saous e musion uxas mS64M8 * AREA CODE 7135414391 * FAX 7134414t$3
:

f - SE ALED SOURCE LEAK TEST CERTIFICATE |

"
d |j .

4

1
5

|
. i% l'lGITAL LUGG1HG INC.
@,

Ih 12607 EAST 60TH ST. S00111
hI{ TULSA ,0K 74146
Id AflN OF: D. AYRE x

-
w

j

'

C FILE 1793 $
,

b
>

gI ,

S FILE 17103 e.
g $ ,

1n |

y p

| N FILE 1409

m
e

INVOICE NO. DATE j
g

\n 1

Y
- )

r

$ RADIONUCLIDE Cb-137
'

!$

j ACTIVITY 2 Cl SERIAL NO. 1634 GW j
| y\

.

g
,

<

)k
|WIPE DATE 050694 WIPED BY

| EFF. 999
Y

i

!A

GROSS CPM 30 BKG. CPM I9 NET CPM 17 {fi g--

Q #
[ 3)

MICROCURIE 3
! NET CPM =

| EFFX2.22X10 DPM.) Cl f6

$
THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE
MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REOUIREMENTS. THE REGULATIONS fji

DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED j
0.005 MICROCURIE OR MORE OF ACTIVITY.

;-

7.7OL-06 MICROCURIE hN THE REMOVABLE ACTIVITY WAS

[ ?
J>N,: 051494 23 DATE 05-14~19 94

|b
ASSAY NO.

ii &ASSAYED BY_g

- y'~ r. -- ~--m, c



~

g 1 ^ s n x x x e - x x x x x x e s , n x m ,,.xx,r., , ,, ,, x., ,,,, g u. , , , , ,,_ q. , ,. ,. _,_ , ,, ,_ ,, _ ,, ,_ g _ ,. ,_ x _

1h :

[(' ~
D

Monitoring Services p
Deo 8o4 saoue w.>usros nxAs nu.ous . Anta coot mwom . rax nmies3 i

[ ?
W e SEALED SOURCE LEAK TEST CERTIFICATE $m

1 P
A |D

4]
j

jf DIGl~litL LOGGillG lilt .

p 12607 E ft S T 60 Til S1. 500111 &
jWj IULbH 01, 741/16

H I |tt UI RUGER 1 flLuli 1f
k

C FILE 1793

: e
t~

S FILE 17103 &'

| @
p

N FILE 1409
$
fs; *

INVOICE NO. DATE

CS~I37RADIONUCLIDE

d

2 I034 6WACTIVITY Cl SERIAL NO g

Y ;

100093WIPE DATE WIPED BY

I

' Y Y E'EFF. p:

i i

26 19 NET CPM 7 -

GROSS CPM BKG CPM

N
$

.

6
h( NET CPM = MICROCURIE &

EFFX2.22X10 DPMW Cl y6

.
$

| THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE $(

| MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REOUIREMENTS. THE REGULATIONS f;
; DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED g

::s
: 0.005 MICROCURIE OR MORE OF ACTIVITY.

( E,

T@T 13.17E-06 MICROCURIEk THE REMOVABLE ACTIVITY WAS $"
I

j
i

N 10 M .3 22 10-09-1Y.93 $ASSAY NO. DATE:

3
;Q'

CTGASSAYED BY
l

QY kxxyxy5,xS R$%jQy +589W51r r kWQS vHyykQ-dQ7xvyyyy xkj5ksi&zyiU ._. C
- w XRKxxx.3rxxx

CUSTOMER REPORT



( g- - - . .- - ,: . ,. . .n _ ,. _ ,..,. _ , ,, ,,. , , ,,,,, _ ,,,, _ _ ,, , , _ . _ ,
.

_ ,

'1

.|1
.

;

D
$ a-

[ Monitoring Services y l
p po son wx is . >ousion iexas nm ma . Ansa coot rises.i<oa,i . ,*x ri>s.34in p

e SEALED SOURCE LEAK 1EST CERTIFICATE hh
i |Rw. :s
A; $

kf l> l i41 'l i al L OGG illG liit .
W l. 507 fuG1 0 01 || ST suulu j |

0 1 U L!.fi , [il . T a ! i c. j j
3

$ il l'i ll 0 F : RUGER Ti1 LOR >

| E'

C FILE I '" i b'

i

! .

e, -J7Ju"i S FILE ..
! $<

t(
0
h N FILE l 'i u t

(e,t:

r>

@
INVOICE NO. DATE .

ge

E' b -RADIONUCLIDE

d
$

' I''' O
| ACTIVITY Cl SERIAL NO y'-

| Q
I '

.

W 3

fI04 "HM WIPE DATE WIPED BY
a:

%
'

. $
" ' yEFF.

$

3U iu I2 ~

GROSS CPM BKG CPM NET CPM

@ ?
.

<a

NET CPM MICROCURIE=,

EFFX2.22X10^ DPMp Cl p |

P

4 THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE e.
,

9 MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REOUIREMENTS THE REGULATIONS $
N DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED {;'

i

| h 0 005 MICROCURIE OR MORE OF ACTIVITY h

K
4+ e

f'4~ ~ ' MICROCURIE1HE REMOVABLE ACTIVITY WAS
gi ?

$A
i

k "'I I 4 ^~I 'I '- $
''

; ASSAY NO. DATE

h is
:>

'
ASSAYED BY

, ,

-

' - tu xxxx xis:chsixx.axioutd 6bkk s u2idsk549 &is.xsiks&dxxxxxxd2x.hn5LEixW' L:

| CUS1OMER 81El'U:!T
.



_ _.. ._ . . .._ _ _ ____ ._. _ _ _ . . ._ _ _ __

t*

.. . .

Rcdirostiva osurso tmt rapsrt $"'" ' ' '

i
product code description customer order no BSI/ ISO classification |

CDC2742 CAESIUM-137 OIL WELL LOGGING 419727 1 C66646
SOURCE customer q

j*

AMERSHAM CORPORATION
Alitem no C/0 ClZZON CORP CUSTOMS BROKER specialform certificate no

%50 W FOSTER AVENU CHICAGO
KB9604 2 ILLINOIS 60656 AEC L USA GB/278/S*

source model no nominal activity
recommended working h!e

CDC.CY4 2Cl 74GBq 15 YEARS
senal no measurement 1 measurement 2 test test test
batch no D A A

CURIES date date

1634GW 2.21 18/08/92 18/08/92 19/10/93 18/08/92

'
.

;

!
<

l

i

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

signature positen date 06/11/92

ch'N N'N
,

' 4 g

N
*this classification comples with BSS2851'976, which is in agreement with ISO 2919
(see overleaf for definition and description of tests)

Amersham International plc Telephone (0494) 544000
Amersham Laboratories Fax (0494) 543243
White Lion Road Cables Activity Ametsham
Buckinghamshire England HP7 9LL Telex 83141 ACTIVAG
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1 .' -- q n: . PROCEDURES FOR RECEIVING RADIOACTIVE MATERIAL (SEALED" SOURCES)y . '
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.4

1
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The following procedures will be used when receiving Sealed Sources: '

t

..

j i*
. 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
i the RSO,-the shipping company and the N.R.C. Regional office.

3. Check for a current leak test. If there is no leak test, the
sou'rce 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.- ' "

.

H 5. Take a vipe test of the interior of the transportation vault
and check for contamination. If' contamination exists, notify
the Company R.S.O. immediately.

Take the following readings:

. Package Surface 1 MR/Hr.

3 ft. from Surface MR/Hr.
'

,
. .

Wipe of Package Interior 6 1 MR/Hr.* -
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'[ MONITORING SERVICES'
,

' PO BOX 580648
HOUSTON, TEXAS 77258-0648

(713) 641-0391| -

| f ax (713) 641-6153 |

| .''

!
! l
|'

l
,

fax ;

I

to: RANDY NITZ
f

tax #: f/8 - 252- WPJ
i

from: CHARLES T. GALLAGHER !

!

I

date: April 15, 1997 |
>

$

subject: PRELIMINARY RESULTS
:

f
pages: 2 i

!

NOTES: SEE ATTACHED

l

. -. . .



- - - - -. -

. .. b. -.'

* Ap r- 15- 97 01:42P NSSI 713 641-6153 P.02
,

,,,,,--. _ ___ _ __ ,,.. _ ,,, ..,, , ,, , , , _ . , . . , , , , , . , _ , , , , , , , , , , , , , ,
1

----- _ _
| . ,

,

1
\

I
|

I
!

ris,ml[pr i% !.(seje,t{, !

"
r U ht's * % dA

wooSTim, ID6 D248 ti..u
.

Ll4 IE'l 5!P0kl I

!

), n
IUOlli ilutteliti%)l5 litt.
1:eid fitsi f.MH 'ri $Udip ;

Itflis .ui ' dido I

allH: k.HITi s11N |
tDtWilVM laisv tubil0N j

i,

ni54stlibl___l1G_, WIPEli Bi __

__

Ibs 1EiT kE5 utis 64-12 l'.91 tab Ctn= 21

kM91 fitE 110.tE(i Stkifit I' ATE 9f !!.910|| (.F055 tie T EFF liin ril(ROCURIES
0.ibt Hunt;tk Wil'[ Un tf'n (FM

.si..................................................................................................................,..

Oh 1 'O fk 8, 04 ' ' * 44/ J4 OA . f 448 0. f *0)4J

' |

|
l
!

1

|

|
|

.... . . ...

1

i



. . ..

.
.

. . ..

.

.

Attachment
4,

1

!

|
,

1

N
|
<

.

'.
I

3 1

i

l

i

i



- - _ _ - _ _ _ _ __ . _ _ - . , _ _ _ - - _ _ _ .__ _ - . - - - - _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ - - _ _ _ _ _ _ _ - -

.

i 5 5/16 ~' ~~ ' ~ ~

~. TR3 SEE ECN N(1901 11 a-see
'

kE
"Uy) E 11,. an-874 R.T

1.875 +1.240:E * r $EE ECN NEl 2268 1.L. **-8b'8

.350 - -

- 1.001/4 - -
.38 - 1.03 -+- .18

.187
- - - .06 I ( BORE .454 DIA.03-+

THD. REL. .18 7 --

g ___

blJ,- H -

g .800 DIA. - t-
'7,98 t___. _ E

I |
_ . _ _ _ _ _ _ _ _ _ 8

1.75 DIA.
i 1.093 DIA. I

4 - - - - - - -

/ .093 -.937: E DIA,

1 90 DIA. 1-20 THD.'
A a

- h5- | -2 IJETAIL CAP
' - -

-

/ MATERIALS 17-4 PH SST (91006-0016)
1-28 THD. I 1/2-16 THD'

1.5 HEX ACROSS FLATS 0*- 5 *- k
(THD. 0.D.1.480) __ (1.690 ACROSS CORNERS)

1.792 .005 R .015 R.06 THD. REL.
, 1500 I 1.690 ,DIA.- SEE 0-RINGI499 GRODVE DETAIL |

1.600
'

DIA. - | | .

I
[

_ _ .935 " '

' ''DIA..933

.43a _j i-4 DETAIL SOURCE SUB*

.448 ,
MATERIAli 17-4 PH SST. (91006-0028) -3 DETAIL TUNGSTEN SHIELD D-RING GROOVE DETAIL

(NO SCALE)
RUSE 4 9 90* APARTdC-1) MATERIAL: Tip4GSTEN (91161-0016)
NO ADDED METAL. 7 10169-1304

4 201 '2 3 201-0218
PART NO. DESCRIPTION

in SEE DETAIL B as smwn
10169-1302 10169-4 301 caCs Assy a samCE)j 5 _ a,

10169-4302 AS SHDVN (BCD ASST)

-[
, 1/16' HIGH CENTER TO CENTER

- ' ' ^ ~ ~ - # 10169-1302 As smVN -2 (CAP)
PQ

I
~ ~

BETVEEN LINES .375 DIA. 10169-1303 crNEN ssds)
*"

_

'
' - 1.M 10169-1304 *'aT, "su~a')s

!
^| }^

- - VIEW A-A y,3 pga /db \ .125 DIA 10169-1305 SEE SHEET NO. 2

) [8-'do 6 i0169-1303 Ob 10169-4306 SEE SHEET NO 21

60* 10169-1337 SEE SHEET N(12

-4301 SOURCE HOLDER ASSEMBLY D, ETA L 8 10169-4308 SEE SHEET E 23

(VITH 2C CESIUM SOURCE) eg
(70045-4001: 1 REQ'D.)

| -4302 SOURCE HOLDER ASSEMBLY
(LESS 2C CESIUM SOURCE), uu tss oTERwist SPEC $FIED veu str. taas .80 messy LE -{c, - m,= y m=::.v .m =~"_ , a:.= = .-

-

I Ng,$.". ., ) iURCE HOLDER, ASSEMBL'@ Alt o-mGS nuST aE InSTAttED' M-

sEroRE iwSERuwG SOURCE. m ,, f, n san-tE 47-92 CAP, SHEILD AND SUB
~

. A'rusina oeERAnon To sE eERroRnED; M SOURCE INSTALL R __ _ . .

i * SEE SEPARATE 2C CESIUM
PARIS LIST ='' , m ,. =<

j
C 10169 F

-
-

- -, _. _ , , _ . a . .

,

_._i___.-__._________--_-___--_---_------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - ~ ~ ~ ""' ' ~ ~ - ~ ~



,

'

4 1 3 + 2 1
REVISIONS

svu a f st eiriseis | at taff | arts
A. e m e e w e e u te97! u .2 - w i c , .

D- ALL DIMENSIONS 2

METRIC uu _I
.
4

-

_ (4D
M'1|A8 = ,,

psA.,

.
<

. *%

| ( k
~

c . @ N -' '

[ ' ~ i~s ire Lgic e ;;;4- -
s e n

g ;
_ _ _ _ ., cowrzwra To

.
.' ? g h saceman, , inn.

'

f : j
So m am BE RN -

: p%j
'; ;

V '

< ACTUAL saaE on onomsc uszc
,

'~1*essiain - e si Sn~s=* saana:es
- |9.10

,
_

NM.~P/' d; _ _.

|d F%RT No. CESC RIP 7 bod

.

%
'

> ozor-92c? As sed/
CitPs VLL TYPE : X 2074

Nt1EP,s hAnt PRC.Ncr code: cx. 2 742

_ _ . -- .NR: ht00&L * | CCC . C Y4 i
s

7gjggg7 * ~ "" |gutESS 015111W151 SPECiflEB C0h!R ACI N0-

MANLEACTURER: se nei scatt isis sannias
-

ra m cr.43.sc 1

'' '" ! ' L L ""5 '" 3 " " "'" """"
IIItfAMERSHAM CORP '''''''"'"5""'"'""'""" SPEC. SOUAGE 2Cl2636 SO. CLE ARBROOK Da ' ' " " ". "'" '

ARLINGTON HEIGHT, II. 60005 luat .II- CH 3II: 1 ' g8 #;."ih -t CS I37o
Flatistual .I sBC5 tit : -

s.assia av, , , , , , , ,

A sin a4=iac a- ui.

g i2 01 A" ' " " -
,,a ,.c,, -t s

- ein,s.

nimi assi -no niv . . n . u . .' ga oi suit / es /
A PPtlC ATIO S

1'

4 3 t . __ 2 _ . _ _ __ _ _
_.

.

* *

%



._ _________ _ __ ___ __ ___

NO ADDED METAL.
.

~

/

,
~

\ (
FUSE @ 90* APART
NO ADDED METAL.p

/ .. .

20 CI AMBE~

SOURCE HOLDER ASSEMBLY ,
-:--,

'/
'/ / h

FUSE e 90* APART \W''''',
NO ADDED METAL. \ 2 CI CESIUI

SOURCE HOLDER ASSEMBLY
,,, !

Jay /rf

_" ' % g g' 3
~'

.1 ,.f

\
m, , ,,

,

f7 jf (,-T-2 CI CESIUM un'

o
.

SOURCE HOLDER ASSEMBLY
..

I
. .

,_,_ ;,, ..

_

: y_.. - _ . . . - - - - . . . ,



_

.

. . . .

;

i

j

I

.

I

.

Attachment
5

|

|

,

|

|



, , * >
,, O 4. 2 5. 97 O1 41 PM * AMERSHAM CORF Q. S. A. PO1'

*|*

|
"

,
,

!fax

N(k "S5urces I
V

V'

address /localip3/

Nt My kCAvtbqajl ^**"h*" C 'Pomion
2636 S. Clearbrook Drive

{J Arlington Heights
fax number

g{,

Illinois 60005-4692
,

from
Paul Mellor tel 847 593-6300

" Comunercial Operations Manager g.g ,

,

number of pages to followw s .

2A N fAmersham
<

A GSAifthis passage is not fully or legibly received please telephone gs,,,,3 sgon ,3s,
,

$ 4'

c .

\'

(

. -,

l

0&\D

,



| c'' .O . 2 S. O '7 O1 41 PM * AMERSHAM CORP Q. S. A. PO2-

.

i

l

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

*

|

[

Introduction
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 pmduct 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 SnCi
action level, Amersham agreed to examine the source. The source was originally supplied in
August,1992.

Evninntion
The source was received at Amersham in the standard shipping container for this type of source
when loaded into a bull 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 banel and the thread, removed a maximum of InCi. 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. I

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 I

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.

1

Conclusion
1. 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.

Disemtion
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 welded with a full circumferential weld.
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2 Ci Cesiurn-137 Gamma Well-Logging

; . Source Model Number CDC.CY4
e .

..

?. j r} [ ., } f %n F:*

S.: - f@ L' b
:g^ $hg, a ,%

n

m.w ' % Q1, y ,w. 1, J
:;i3 L a1 4 ~v .m tymmM%Description Mt a

.I4f %Nc7,[.
4 ] o tr g

,.JgM - j [yig p.%. v.1y}g. N.(
j The CDC.CY4 2 Ci Cesium 137 garnma source :s specifically

if gj designed to meet oil and mineral logging cr:tena. This source '

.% ; g ' 4 |. v.f.3g% : :y, 4*y y.pg 1,t . Hj
g

- Q'W. 2 | 1 - -
g Q. 4.rg

; cesign is couble encapsulated in an Armco 17 4cH stainfess

_1 e , ;. . ., ,G
e

i steel outer caosJe and an AISI 316L inner capsule. Tho .

.
ez e J, ;3% ; . e

! Cs-137 is centainec in Amersnam's Un.que ceramic matrix -

YA WM.%.fMib f/.W
-g*~ 3:@'g''

i to ensure the integnty of Ine source. The Cs 137 ceramic is
NNe. d '- Ni.\itI fii 4

.

rnanufactured by firing a special Cs-137 compound, finely .LLjG. h . %Mr Mt (4 61Q^M@j;i homogonizoc SiO and strenginening agents in special cacts.2 W'T ,O i" ' s af '.R t. - L . .< ]
'

1 A undorm soao ceramic matru is formed. :ncorporating 1.he
Ep.; '$g$. ,h * .;. @ S $ ]s,

i Cesium 137 racionuchce. Tnis matr:x is inson cie in almost s

M; se ge
'

| every ord: nary solvent anc immobil. zed for tno most rugged
a ; - s# f. . py.t

g G.'{ W,0{ j "{-g!;.[.Q ,;;Qi type of abuse cunng u v. Amercnam nac cesignec this

j source to be tne safest possible encapsulation. This scurce J id. ,

| and additiona ly meets tne more sinngen: reau.rerren:s ' Q v,g. > 3.y y jp 6?qis reg:sterec uncer mocet number CDC.CY4 by the NRC.
rmNp 1,; 3 ' "s3r j ;|} j b q. '

4 . - W ~.L aj of the Texas Regulations for Control ct Rad.a:icn. Par: - r .v .- t

i$,[.} E[ L ?.'" ( h.9-E.S
1]}

; 36.108(a)(3) and the Lou:stana Administrat.on Coce ] 7
~' ~

C ". - 9j 33.XV.2017. A.3. : .g
> %);. ' ) yM

| . '? .s.e : M . .

* Ch "i 4:1. .)i ' ""
1 Amersnam sources are suophed with certified outout
i measurements. This ensures that the sources supp!ied % Ofh[,9 .Nih W 9' .N

| consistently meet :he specdica ions required for formation
density measurements-a considerab;e advan: age over Amersham Features
sources supptec oy nominal content alone. * Safety i

All sources arc of douo4e encapsulatec construction |
con:aining tne activity in an insoluole and non-dtspers;ble
ceram.c form. All sources are ind.vicually pressure tested |
to 25.000 psi.

|.Regula:ory Approval
The CDC CY4 has caen registered for well ;ogging
apphcations ey the US Nue: ear Regula:ory Commission
(NRC). Acd.tionaHy they meet :he mcre sinngent
recuirements of :he Texas Regulations for Control

y h. , @9 % '
9 ] of Radiation. Part 36.108(a)(3) and tne LouisianaD; m v;PI E

J X.207 g g .. o%g Acministrat.cn Coca 33.XV.2017.A 3:og r z.

-

D (p J{$, p%p.f:/j-
.puco u g e Hign Integrity Capsules

h g Oniy the rignest cuali:y sta:nless steel is used to produceV

h.i h h@, . b.g
the highest .ntcgoty capsu<es availaole. All components

.
T*=a **

: .1%prr ,' in ANSI N 542-1977. Allincoming steets are cuarant;ned
are cuit to satisfy cr;tena for oil we I iogging as containedWL .Sw 7 7 ;.

]b'%( an d#

h~%).d*.;AsA~/yg .M in Amersham conded warenouses until accepted oy~

,' ,

Arrorsham quahty control
*Wg . u. *Wd.1@p"- g(( WgL
i .%

},M.tlpg rg d,

A .k g"
--

e Stacie OutputgG f,C Mateaet. a P

Source to Source output wi;l not vary oy grea:er than t 12%

1@.,,,$. a t- y[ $k'.Jy.. 8...?:g g h p?.W[. N kt$
.h -

g4 M
..1 maintained on reauest. Source cesign ensures that actMty

1 and are usaady wt:hin 15% Tighter te'erances can be,

n
.

'j r my{ps,a
.. .. m %mW a}, M.

eil no: move, so output vanes with tirr i. only by cecay.:M , ... w.o ..

* Loac:ng i~acuitres
Source :cacing into custor er cesigre( bull-piugs or noce
caps ava.!a0 e upon recuest.

* Measurement Acsurance
Arrersnam participates in intercompanson programs with
NiST anc c:nor national |acoratories to accure ou:put
measurement accuracy.

Amersham
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i Product Specification
_

Shipping
Isotope: Cesium-137 maximum loading up to P 3 Ci The US DOT regulations in 49CFR 173.435 and the inter-'

Licensing: Registered as NRC model number COC.CY4. national transport regulations in IAEA Safety Series No. 6
Half Life: 30 years 1973 Revised Edition (as amended) allow s10 Ci of non.
Recommended working life: 15 years special form Cs.137 and $30 Cl of Cs-137 in spec!al form*

ANSI / ISO classification: C66534 to be shipped in a Type A package.
Certification: Documentation that each source,has passed Amersham supplies USA DOT 7A Type A packaging for

Quality Assurance and Measurement Tests is provided, shipment of 2 Ci Cs-137 sources. Custom designs and.

Insert Composition: CsCl. SiO, and various salts which Type B packaging available upon request.
are mixed by a scecial process and fired into a ceramic '

becomes chemically bonded to the inner source capsule.
Closure Methoc: Tungsten inert Gas Welding How to order
Caosule Matenal: Armco 17-4pH stainless steel outer Orders may be placed by mail, fax or telephone. Each order

capsule /AISI type 316L inner capsule should inctuce the following information:
Pressure Rating: 25.000 psi. (30.000 psi available on request). 1. Purchase orcer number and/or contract number andSource identification: Each source oears engraved data quotate mmeer if appncable.

for identification and traceability. Acditional labelling as
required in the Texas Regulations for Control of Raciation. 2. Ship to address. i

Part 36.108(a)(3) and the Louisiana Administration Code 3. Invoice adcress oescnption.
33:XV.2017.A.3. can be added if needed.

Chemical Punty! >99.95% CsCI Chemical seoaration 4. Catalog number anc product design,

employed to remove Ba-137 decay procuct to maximize 5. Quantity required.
the speci'ic activity and output. 6.Special product requirements,if any.

Isotopic Purity: Cs-137 36 atom % (typically)
7. Delivery date required.

Quellty Assurance 8. Special instruction.
Wipe test.To meet ANSI N.5421977 Appendix A2.1.1. 9. In the United States a USNRC or Agreement State license
The source is wiped with a swab or tissue, moistened with

number is recuired. A similar requirement, exists in Canadaethanol or water; the activity removed is measured. Limit: for AECB licenses. A copy of the aopropriate license is
0.005 Cl. required to be on file at Amersham before shipment.
Bubble test.To meet ANSI N.542-1977 Appendix A2.2.2. in the USA and Canada persons or organizations processing,Tho source is immersed in a suitaole liquid (einaneciol) and
the pressure in the vessei reduced to 100mm of mercury. using, se! ling, or transporting radioactive matenals must be

licensed by a national authority or state govemment agency.
No bubbles must be observed.

.

Users of radioisotopes should familiarize themselves with all
Output Measurement: Intercompanson with secondary applicable regulations.
National Laboratory standards. In the United States, a person who wishes to use radioactive
Pressure Test: Each source capsule is , subjected to sources must possess an aporopriate USNRC or Agreement
a pressure test regime involving pressunzing the capsule State license.
to 25.000 psi and holding for 15 m;nutes. The pressure is in Canada all users must possess an AECB license.
released and the process repeated three times. Pass / fail
cnteria involve weight gain of the capsule and ability to

Cautionsatisfy a mechanical integrity inspection.
Product contains radioactive materials. Contents are dan-
gerous. Remote hancling required. Do not hammer, drill into,

Nuclear Data! Cesium-137 saw into or otherwise breach the integrity of the capsule. If
in doubt. refer to your institutions standard procedures forpontcie energies electromagnene

and transition trenaltione radioactive materials or Contact loc 31 authorities.
type probabilities photon photone

of energy tranaltion energy emitted per
haif-life decay MeV propabittty Mov disintegration

6 0.s t2 94 6 %

t30y) 1.174 s4%

via *mBa (2.6mp 0662 85.1 %
internat converson electrons Ba K X. rays -8%
662, 0624 7.8% (0.c32 0.038)
662 0.656 1.37't,
662 0.661 0.37 %

Amersham Corporation
2030 Soutn C:earbroon Drrve. Arhngton. Heights. IL 60005

(800) 323-6695 *(708)533 6300
SN

Amersham Canada Limited 1166 South Service Road Wost. Oakville, Ontano L6L 577
(416) 847-1166 / (800) 387-7160 (Ont/Oue) e (800) 387-7146 (re.;t of Canaca)

- _.
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|e9 MonitoringServices |
; Po eox saose . wousTon. Texas 772364is4s . AasA coos 7$344$439, . rAx 7t>s434is3 U

l x | - SEALED SOURCE LEAK TEST CERTIFICATE |

t ?
D< !

Q P
d !'

| TUCKER TECHNOLOGIES INC. ;
'

| ! 12607 EAST 60TH ST. SOUTH
- TULSA ,0K 74146 Id

, ATTN OF: R. NITZ |$

C FILE 1793

lb '
S FILE 17193

M

&j)N FILE 1499

$i
INVOICE NO. DATE ;z

m,

'

|Y -

RADIONUCLIDE rn 1 n

m|
@ l

'

| ACTIVITY 2 Cl SERIAL NO.1 r, a 4 aw ;$ |

M WIPE DATE G40997 WIPED BY
'

|

EFF. . q q r,
|

| |$

GROSS CPM 4AR BKG. CPM. 9i NET CPM 444
-

:X

$
MICROCURIE $'NET CPM =|

EFFX2.22X10 DPM/p Cl h
6

'

- $< i

THE ABOVE SOURCE WIPE TEST HAS BEEN ASSAYED IN ACCORDANCE WITH OUR RADIOACTIVE
MATERIAL LICENSE AND THE APPROPRIATE REGULATORY REQUIREMENTS. THE REGULATIONS k |

DEFINE A LEAKING SOURCE AS ONE FROM WHICH AN APPROPRIATE WIPE TEST HAS REMOVED k '

O.005 MICROCURIL OR MORE OF ACTIVITY. k
d $,

*
d. l)X , THE REMOVABLE ACTIVITY WAS 2.01E-04 MICROCURIE
#

Ik|

d I
ASSAY NO. 041297 54 DATE 0 4-12-19 . 97l |

!I l

! 1
' - ASSAYED BY

- I2 |,6~- - - - - me_e-oeevvry'vxv3hd --

yyvyvyvy-%
-

_ _

i CUSTOMER REPORT y
. _.,
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*

MONITORING SERVICES,

PO BOX 580648
HOUSTON, TEXAS 77258-0648

- (713) 641-0391
fax (713) 641-6153

fax
to: RANDY NIETZ

fax #: 918-262-4496

_

from: CHARLES T. GALLAGHER

date: April 28, 1997

subject: PRELIMINARY RESULTS

pages: 2

NOTES: SEE ATTACHED
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WIPE SURVEY REPORT
.

j

04-28-1997

COLTIER LSC

DATECOLLECTED 04-25-97
DATECOLTfD 04-28-97
CALIBRATION STANDARD CS-137

ETf!CIDCY .95
703 ER TECH OI M IES

ATTN: RANDY HIET!

12607 I. 60TH ST. SOUTH

TULSA OK 74146

WIPE | CPN BG NET C M EFF DM uC1/100sqcs IDCATION
EE3535533E333382E:22:3E2- 22:22TE EE EES S S 3 33 S & S eatsge g ap33335353a sa331=E==E=2225tett BS4 mgs a g555555E3 *-~"' * E

1 87 32 55 0.95 58 .0.3E-04 PIT WHIQ 1634GW HELD
2 66 32 34 0.95 36 0.2E-04 LDT BA-010 LAST TOOL
3 42 32 10 0.95 11 0.5E-05 SOURCESTIG

|

)
.

SIGATRE DATE 4'~I $9 7
9'

1
.

'

!

|
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'

Page 1 of 5

FAX TO: Randy Nitz - Tucker Wireline Amersham Corporation
! 2636 South Clearbrook Drive

FAX NO.: (918) 252-44 % Arlington Heights, IL 60005
,

| FROM: Paul Mellor tel (847) 593-6300
'

; fax (847) 593-8091
'

DATE: April 29,1997 Al Tie Line ext. 541

f SUBJECT: Report
. . - _ . _ _ __

'

Attached is appended report.

Regards,

Paul Mellor
Commercial Operations Manager

!

l
|

|
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' 2 Ci Cesiuni-137 Gamma WetI-Logging
Source Model Number CD'C.CY4 -

_

J.
' n . '. i .?5&..,.,f ? Yh )(6$'

' g,;; h., g 3h y.9 1r Q> a o.'.V .'?
> 9 ''4;j

| ,.
m8

>
.. ,,

j.* ' . ' J. , . . : Q,:jD"4- 3'j Description t
'. .

.. - t .4; Tre CDC CY4 2 Cl Cesium-137 gamma source is scec:ficany m
'

| des:gnec to meet oil and minera: iogging crite*la. This source , e, '' J - (.B ' .g , Pi , . ; 'tt %

y } ' gi ,.
p;, y ,~ . +T. -uy"; design is double encapsulated in an Arrrco 17 4cH stainless -

' I! steel outer capsule and an AISI 316L incer capsule. The
! Cs 137 Is cortained in Amersham's unique ceramic matt!x . I, . . y + -

w
'e- - - ,-

'

| to ensure the integrity cf the scurce. Tne Cs 137 ceramic is ., . ' 7. p ., :

i manufactured by firirg a soecial Cs 137 comocund, finely [. V6 - .e6 J."
. 3'. > .1 horncgenized S;O, and strengthening age-ts in spec:a casts. . . , . - t .- .4,.. . -i ,p ' ,

I.1' 3.
. (- - .Mj A uniform solid ceramic matrix is formec, :nccrpcrating the .- 5.

i Casium-137 radionuclide. This matrix is ins 0Lb e in alrrost V:' % $ .. .': e. $-
*i D'E| . f$ ~ii eve'y orcina'y so| vent, and immobikzed fer the most rugged i

f i ",,' . 8,. k,' . . c. -..'.q.".,

C- '
.

,g .. - ' |,
| type cf SOLse durir'g use. Amersham has desigred this - '' '

{ SourCO to be the safes * pcssib.e encapsylat on. This source '. .! . .i I;
;-' .

.-A .
1

- - r4 14 . ,
' i

! is registered uncer model number CDC.CY4 by the NRv, .s J

h, . " ' f ; , , ! ' , n
I

'

)' /
'and addit ensily meein tne more strirgent requ.refrerts 4 y>

,1 )l r.of tre Texas Regulatione for Control cf Rad ation. Par: pi
' y , ' s $g . ' '

. f. .
,

j36.108(a)(3) and the Lousana Administrat.on Code o

33:XV.2017.A.3. yi , },%.4 J. f'''- '. *

f ;s: DTf.'
'

. , . - ,;-

..h fb:w;, g # - Y N,
",'_u

yL .

.,

Amorsnam ocureca cro supplied with cert.fied output ,,Ny ..n
'? [g T ...

'' V - 'tmeasurements. Th:s ensures that the scu ces suopl:ed e
consistently meet the specifications required for forrastion
density measurements-a corsiderac'e advantage over Amersham Features
sources supp;ied by nom nai content store. * Safety

A:I eowirces are of couble encaosulatec construct;on
containing the acivity in an ins 0h Die and non-d:spers:ble
ceramic 109 A.I sources are ;ndividua'ly pressure tested
to 25.000 eat

* Regu story Approval
Tne COC.OY4 has been reg'stered for we!! logg*ng
acp|catcos by t=e US Nuc ear Pegulatory Comm. scion
(NRC). Add:tiona.iy they meet the mo'e stringent
reLirements Of the Texas Reg.,lations for Cont *o'

{. hp -

D%g of Raciat on. Dart 36106(a)(3) 8'd tne Louisiana

g ( Administ"aten Coce 33 XV.2017.A.3.,
'

\ * - gh Integrity CapsulesS ggp
ki -

Only tae n gacst qua'ity cta,niecs c: eel is used to produce
f w wwp

-

,,, . g t .e highest integrity capsules avatacte. A!! comporents
,' are built to satis'y Criter:a for ci! Well-<cgging as con *ained% ; In ANSI N.542-1977 Allincoming steels are cuarantined

,

g %x
/.g.g in Amo' sham conded ware cuses until accepted cyv

g

M(h
Q,Lj'y b A rersham qual.ty control.,

h* ?(91ii", k g
h @gk*'].

* Staoie Output3
.

Source to sorce output will not very by greater than 212%M
f1

.g) - and are usuary wita.in 5%. Tignte' tolerances can be4

D.g :}( + v s mainta: rec en recuest. Source design ensures trat activitya ha j .

wla net move, so output var es with tiras, only by decay,d a3.a. .m

* Load ng acCit'es
Source loace; :nto customer cesigneo ou:1 oLgs or nose
caps avai ab e opon req cst

* Measurement Asssrance
Ame sham pa't.ecctes in rtorcompar con p'ograms with
NIST anc cine' na;icnal laboratones to assu'e outp.t
'reasurement ace., racy.

Amersham'

- . .
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Product Specification Shipping
Isotope: Cesium 137 maximum loading up to 2 3 Ci The US DOT regulations in 49CFR 173 435 and the inter-
Licensing: Registered as NRC moces numoer CDC.CY4, national transport regulations in IAEA Safety Series No. 8, j

Half Life: 30 yes a 1973 Revised Edition (as amended) allow $10 Cl of non-
Recommended working life: 15 years special form Cs 137 and s30 Cl of Cs-137 in special form*

ANSI / ISO classificat:on: C66534 to oe anlpped in a Type A package.
- Certification: Documentat!on that eacn source has passed Amersham supplies USA DOT 7A Type A packag!ng for

Quailty Assurance and Measurement Tests is provided. shiprrent of 2 Cl Cs 137 sources. Custom designs and,

insert Composition: CaCl, SiO, and various satts which Typo B peckaging evallable upon request.
are mixed by a special process and fired into a ceramic
becomes chemically bonded to the inre source capsule.

Closure Method: Turgsten Ir.ert Gas Weld'.no How to order
Caosule Material: Armco 17 4pH stainless steel outer Orders may be placed by mall. fax or telephone. Each order

capeute/AISI type 316L inner capsule should include the following information:
Pressure Rating: 25,000 psi. (30.000 pst available on request). 1. Purchase order number and/or contract number andSource Identification: Each source bears engraved data quotation number if applicab's

for identification and traceability. Acd!tionallabsting as
required in tre Texas Regulations for Control of Radiation. 2 Ship to address.

Part 30.108(a)(3) and the Louisiana Administration Code 3. Invoice address description.
33.XV.2017.A.3. can be added if needed.

Chemical Punty: >99.95% CaCl Chemical separat!on 4. Catalog nymocr and product design,

employed to remove Ba 137 decay product to maximize 5. Quantity reouired. .

the specific acttvity and output. 6.Special product requirements,if any.
lootopic Purity: Cs 137 38 atom % (typically)

7. Delivery date required.

Quellty Assurance 8. Special instruction.
Wipe test.77 meet ANSI N.542-1977 Appendix A2.1.1. 9. In the United States a USNRC or Agreement State license
The source ed wiped with a swab or 1;csue, moistened with number is required. A similar requirement exists in Canada
ethanol or water; the 20tivity removed is measured. Limit: for AECB licenses. A copy of the appropriato license is0.00!gCl. required to be on file at Amersharn before shipment.
Bubble test.To meet ANSI N.5421977 Appendix A2.2.2. in tre USA and Canada persons or organizations processing,
The source is immersed in a suitabie liculd (ethanediol) and
the pressure in tne vessel roduced to 100mm of mercury, using, semog or transporting radioactive materials must be

licensed by a national authonty or state govemment agency.
No bubbtes must be observed. Users of radioisotopes should familiarize themselves with all
Output Measurements intercomparison with secondaay epp;icable regulations. 1

National Laboratory standards, in the United States, a person who wishes to use radioactive |
Pressure Test: Each scurce capsuie is subjected to sources must possess en appropriate USNRC or Agreement '

a pressure test regime involvirg pressurizing the capsule State license,
to 25.000 psi and hoiding for 15 rn:nutes. The pressure is In Canada a:t users must possess an AECB license.
re: cased and the process repeated three times. Pass / fail
criteria involve weight gain of the capsule and ability to

Cautionsatisfy a mechanical integnty inspection.
Procuct contains radicactive materials. Contents are dan-
gerous. Remote handling required. Do not hammer, drill into,

Nuclear Data: Coelum 137 saw into or otnerwise breach tne Integr!ty of the capsule. If

partice energies eiectromagnetio in ocubt refer to your institutlens standard procedures for j

and trenettien transitions radioactive materials or contact locat authenties.
type probebilitiae photon photone
of energy tronaltion energy emftted per

half-life decay MeV probstWitty MeV dialntegration

8- 0.512 94 6 %

(30y) 1174 5.4%

vfa *mB6(2.5m): 0 BE2 &!.1%
intsma! convece on electroas Da K xesys -t%
662, 0.624 7.8% (0.032-c OJ8)
eB2. o 650 1.37%
062. 0 661 0.37 %

,

1
'

Amersham Corporation
2638 South Clearb ock Dr:ve. Ar.irgton. Heights. t.00005

(800) 323 6695 * (7co) 593-6300
esis141'

Amersham Canada Limited 1166 Soutn Serv co Acas West Canville. On:vo L6L ST7 ,

(416) 8471166 / (800) 387 7i60 (Oct/Que) * (B00) 387-1146 (rest cf Caanda)
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Examination of a 2Ci Cesium-137 Oil Well Logging Source for

|| Tucker Technology, Oklahoma

'A
. Intra,Inadan

i On April 14, Randy Nitz of Tucker Technology informed Amersham that 5.7aci of removable contamination
had boca detected on a routine wipe test (March 11,1997 of source 1634GW, Amersham product code
CDC2742, model number CDC.CY4). A subsequent wipe test on April 11 showed 3.OnCi of removable
contamination. Although this subsequent wipe test was below the SnCi action level, Amersham agreed to

|examine the source, b source was originally supplied in August,1992.

g..i...a.

b source was moeived at Amersham in the standard shipping containct for & type of source when loaded
into a bull plug; see attached drawing. Initially, the core at the back of the bull plug was wiped.
CWantion levels wem measured atless than background. Subscquent wipes of the source ama, the barrel
and the thread,Ismoved a ==i== of 161. De soume holder was then unsomwed and the source weld was
wiped and 65nCi of Cs-137 was mnov xi. %c source in the holder was examined under a CCTV system and,
although there was evidence of damarc and debris, no cracks or holes wers observed. To preycat spread of
contamination, the source was cast hto a two part epoxy block.

Visual appearance of the bull plug is that of a well 'maA l'am but not badly damaged. b "0" ring was in
reasonable condition. b face of the tungsten backahleid was coated in a fine bmwn powder. The appearance

of this powder was of Snely smund rust. A vigorous wipe of this brown powdcr covered arca removed 13ncl.
& pn>jection of the backshicid showed evidence ofhaving been in close contact with the weld of the source
and may have been vibratmg against it. The design of these bull plugs requires two rings between the soume
and bull plug, Rose "O" rings were not present,

n:~ia raa*ainer
A wipe of the inside of the shipping containct showed that it was free ofcontamination.

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

2. b levels e(activity mnoved suggest that the source has not catastmphically failed. His conclusion
i

is supported by visual examination of the weld.
3. If the wold has failed, then the contamination is associated with contamination on the outside of the

inner capsule; sec data sheet for CDC.CY4 sources.

Diam. inn
This source was loaded into a bull plug that is screwd 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 relcase of contamination.

Recnmmendatlan
It is r==amaaM 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.
I

Paul Mellor u o

April 29,1997

-.


