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April 10, 1989

Mr, Jack Whitten

V.8, 8. R, C., Region IV > 1 1 1080
Nuclear Materials, Licensing Branch APR 1 1 1989
611 Ryau Plaza, Suite 1000

Arlington, Texas 76011

Ret Radiosctive Materials License No, #42-06458-03

Dear Mr, Whitten,

The merger of Welex and Gearhart Industries took place on Janvary 1,
1989, Sivce that time we have amended the Welex license changing the
name of the company and adding some additional materials., Ve are now
operating wunder our new Halliburtom Logging Services License
(Nn, 42-01068-07) and feel we have no need for the above referenced
license.

Therefore, we would like to request termination of Raediocactive Materials
No, #42-06458-03, 1 an sending this request without Edgar Ortiz' (Vice
President from Gearhart) signature since &t this time Mr, Ortiz is out
of the country, 1 spoke with Chuck Cain today and he said to go ahead
and request this termination without Mr, Ortie' signature.

Should you have any questions please contact me at 713/496-8319,
Sincerely,

fatd 0.

Fenneth A, "Jeck
Radiation Safety Of ficer

Post Office Box 42800 . Houston. Texas 77242 . 713/496-8100 . FAX 713/496-8544



HALLIBURTON
LOGGING SERVICES INC

° & viginbnat Compety

February 23, 1989

Mr., Jack Whitten

U.8.N.R.C,, Region IV FEB . « 1980

Nuclear Materials, Licensing Branch
611 Ryan Plaza, Suite 1000
Arlington, Texas 76011

Re: Radioactive

Radioactive Ilto'rhlo.ucun No, 42«01068<07 (Welex)

Dear Mr, Whitten,

e -4

The merger of Gearhart Industries and Welex took place on Janvary 1,
1989, Our original intent was to amend the Gearhart License and then
terminate the Welex license, However, after speaking with vou on the
telephone yesterday, we now feel that it would be advantageous for us to
request amendments of the Welex license., Then, after receiving the
amendments, we will request termination of the Gearhart Licemse. This

letter supersedes Steve Sellers letter of December 28,

letter of February 22, 1989,

1988 and my

We wish to maintain Radioactive Materials License No. 42«01068«07 and

amend as follows!

Change Ttem #1 to reflect the following:

l. Name: Halliburton Logging Services, Inc,

Amend items 6,7,8, and 9 to add the !ollovin. materials:

Radioisotope Form Maximum Amount

A, Barium=140/ A. Any A, 100 millicuries
Lanthanum=140

B, Cobalt-60 B. Any B, 100 millicuries

Co Irddium~192 C. Any C. 2 curies

D, Scandium~46 D. Any D. 1 curie

E, Silver-110 E, Any E. 100 millicuries

F. Zirconium=95/ F. Any F. 100 millicuries
Niobium«95

Post Ottice Box 42800 . Houston. Texas 77242 . 713/496-8100 . FAX 713/496-8344

R R R R R R R R TR ——



1.

Je

L.

M.

N,

Radioisotope
Americium~24) :Be

Americium=241

Cesium~137

Cesium=137

Cesiun~137

Cesium=137

Cobalt=60

Cobalt=60

Cesium=137
Americium~24]:Be

Americium=241

Gadolinium~153

Cesium~137

1,

J.

K,

L.

N,

P.

Q.

R.

Tore

Sealed neutron sources
(Parkwell Laboratories Model
PlL-AmBe; Gamma Industries
Model NB(HP); Gulf Nuclear
Model NEEl-AnBe~71-1)

Sealed neutron sources (Gulf
Nuclear Model AmBe~71-2A,
Gamma Industries Model

NB (HP)

Sealed sources (Gamma
Industries Model VP(HP) or
Gulf Nuclear Model CSV)

Sealed sources (U.§, Nuclear
Type 373 or 374)

Sealed sources (Gulf Nuclear
Model VL-l)

Sealed sources (Gulf Nuclear
Model (C8-2)

Sealed sources (NUMEC Dwg,
11-B=208)

Sealed sources (Gulf Nuclear
Model (C8~2)

Sealed sources (Amersham
Corporation Model CDC,CYn)

Amersham Corporation Model
AMN,CYN Series)

Sealed neutron sources (Gulf
Nuclear Model NEEI-AmBe
71«1)

Sealed sources (Gulf Nuclear
Model Cd~l)

Sealed sources (Amersham
Corporation Model CDC,800 or
CDC.700 series)

L2

1,

J.

K.

L,

M,

0.

P,

Q.

Nexime Anoynt

Not to exceed 5
curies per source

Not to exceed 20
curies per source

Not to exceed 20
curies per source

Not to exceed 200
millicuries per
source

Not to exceed 125
willicuries per
source

Not to exceed 50
millicuries per
source

Not to exceed 120
millicu.des per
source

Not to exceed 250
millicuries per
source

Not to exceed 3
curies per source

Not to exceed 20
curies per source

Not to exceed 250
millicuries per
source

Not to exceed 5
millicuries per
source

Not to exceed 375
millicuries per
source



Radioisotope
T, Americium~241 | A
AMN,PER)
U, Rydrogen-} v,
Authorized use

Sealed neutron sources
(Amershan Corporation Model

Plated sources

Iors Maniwye Apount

T. Not to exceed |
curie per source

U, Not to exceed 3
curies per target

A through F to be used for tracer studies in well bores,
G through P to be used for oil and gas well logging.
Q through T to be used for fustrument calibrations,

U to be used 1in Gearhart Industries Model 013-1004~000 downhole
accelerators,

n nd 0 nclude the lowing activ 0 ationst
P.O, Bex 14060 P.0, Box 348

13401 North Santa Fe
Oklahoma City, Oklahoma 73113
405/235-8501

P.O, Box 1166

Washington Street Extension
Route 27 at

0ld Ellis Intersection
Meadville, Pennsylvania 16335
814/724~6010

R.D. Route #2, Box 1790

8 Miles west of Indiana
Pennsylvania on Route 286
Homer City, Pennsylvania 15478
412/479-3591

P.O, Box &38

Route 3, Industrial Park
Pauls Valley, Oklahoma 73075
405/238-6423 or 23B-6424

208 Wood County Airport
Industrial Park

Farkersburg, West Virginia 2610]
304/464-5200

P.0, Box 1831

2,5 miles North of

Jet, 1-40 and Hwy 18

on Wolverine Road (74801)
Shawnee, Oklahoma 74802-]183]
405/273-4408 or 273-4421

2504 South Momroe (73701)
Enid, Oklahoma 73702
405/237=6747 or 237-6790

P.0, Box 2515

1016 East Lincoln
Gillette, Wyoming 82716
307/682-9288

5776 Venture Way
Mt., Pleasant, Michigan 4BB58
$17/773«0777

P.O, Box 67

Mile 85,5 Sterling Highway
Sterling, Alaska 99672
907/262~4459

1709 Elk St.
Rock Springs, Wyoming
(No Telephone Number Yet)

Rt. l. Box 95
Gate City, Virginia 2425]
703/452-2536

P,0, Box 1435

Halliburton Property, Plant Il

Building 718

Duncan Oklahoma 73536
405/251-3760



Pouch 340053 510 4Bth Street (73%901)

Prud oe, Alaska 99734 Voodward, Oklahoma 73802-0126
907, .,59-2555 405/256-2488

Add to condition 12, A, 1. sources G through T,

After we receive these amendments to the Welex License, we will then request
termination of the Gearhart License,

Ve would like to request & refund of the License Renewal fee from the
Gearhart License and & refund from the amendment request of December 28
1988,

Enclosed 1s & check for $170 to cover the amendment fee. Should you
have any questions please contact me at 713,/496-8319,

doreth 0.k

Kenneth A, Jeck
Radiation Safety Of ficer

ect Phil Longorio
Doug Henderer
larry Albert
Mike Hinz/ Jim Aberle



MHALLIBURTON

Mr, Jack Whitten
U, NR.C,, Region IV
Nuclear Materiale, Licensing Branch
611 Ryan Plaza, Suite 1000
Arlington, Texas 7601)

° & e e oty

February 22, 1989

| R—

Re: Radioactive Materials License No, 42-06458+03

Dear Mr, Whitten,

Due to an incresse in business in our Denver Division,

FEB 2 398

Halliburton

logging Services plans to open & new District in Rock Springs, Wyoming.
Therefore, we would like to amend our U,8,N.R,C, Radicactive Materials
License to include the District at Rock Springs, Wyoming,

Amend Condition 10 to include the following active storage locations:

P.O, Box 14060

13401 North Santa Fe

Oklahoma City, Oklahoma 73113
405/235-8501

P.O, Box 1166

Washington Street Extension
Route 27 at

01d Ellis Intersection
Meadville, Pennsylvania 16335
814/724~6010

R.D, Route #2, Box 1790

8 Miles west of Indiana
Pennsylvania on Route 286
Homer City, Pennsylvania 15478
412/679-3591

P.O, Box 838

Route 3, Industrial Park
Pauls Valley, Oklahoma 73075
405/238-6423 or 238-6424

208 Wood County Afrport
Industrial Park

Parkersburg, West Virginia 26101
304/464-5200

PO, Box 348

2504 South Monmroe (73701)
Enid, Oklahoma 73702
405/237-6747 or 2376790

P,O, Box 2515

1016 East Lincoln
Gillette, Wyoming 82716
307/682-9288

5776 Venture Way
Mt, Pleasant, Michigan 48858
517/773-0777

P.O, Box 67

Mile 85,5 Sterling Highway
Sterling, Alaska 99672
907/262-4459

1709 Elk St,
Rock Springs, Wyoming
(No Telephone Number Yet)

Rt, 1, Box 95
Gate City, Virginia 24251
703/452-2536

Post Othice Box 42800 .

Houston, Texas 77242

. 713/496-8100 .

FAX 713/456-8344



P.O, Box 1831 P.0, Box 1435

2.5 wiles North of Halliburton Property, Plant 11
Jet, 140 and Hvy 18 Building 718

on Wolverine Road (74801) Duncan Oklahoma 73536

Shawnee, Oklahoma 748021831 405/251-3760

405/273-4408 or 273-4421

2555 Spine Road P.O, Box 126

Pouch 340053 510 48th Street (73901)
Prudhoe, Alaska 99734 Woodward, Oklahoma 73802-0126
907/659-2555 405/256-2488

Should you have any questions please contact me at 713/4%6-8319,
fincerely,

Konmalh 04.J

Kenneth A, Jeck
Radiation Safety Officer

ect Phil Lonmgorio
Doug Henderer



February 22, 1989

(earhart Industries, Inc.
42064503
30-122%3

Koy Jec k
713-596-5488

ITEMS DISQUEEED DURING TELEFYON. CONVERSAT ION

1,

Termination of the Gearhart Industries, Inc. license.

2. Amendment of the Malliburton Company/Welex License No, 42-01068-07,

3. Name clange on the Maliburton/Welex license to that of Halliburton
Loggir  Servites, Inc, This name change is & result of the merger of the
Halll wrton/Welex with the Gearhart Industries,

LICENLE COMMITMENTS

1. Provide us & letter signed by the former Gearhart Industries management
requesting that this license be terminated in conjunction with the
amendment of the Welex license to change name and to add Gearhart sources
and locations not covered on the Welex )icense,

2 In the amendment request for termination ask for amendment refund on
Gearhart license renewal .

3. Letter to be written and mailed thas week or early next week,

NOTE § Ken Jeck is Steve Sellers understudy. A reguest will te

forthcomming in the near future to add him to the Halliburton
Logging Services, Inc, license as the Radiation Safety Officer.

Billy/ Ken indicated he had sent to us by overnight mail & request to add

another location to the Gearhart license. Catch this request and
Qive it to me 80 that 1 may make it part of the combir
Welex/Gearhart licensing request.



“NJUm

Welex Compeny

ATIN: Mr, Steve Sellers
Rediation Safety Officer

Genera) Office

P.0, Box 42800

Kouston, TX 77242

Gentlemen:

Enclosed is Check No, 5083 ($170) which accompanied your December 28,
1988 reguest for an amendment to Materials License 42-06458-03, The
Licensing staff has informed us that your request will be incorporated
with your renewal request for which the fee has been paid. Therefore, an

additional fee 15 not required,

Signed by.
Glenda Jackson

Glenda Jackson

License Fee Management Branch

Division of Accounting and Finance

0ffice of Administration and
Resources Management

Enclosure:
Check No, 5083 ($170)

¢c w/0 enclosure:

Region IV
JAN? 7
: [BUTION
ARM/DAF R/F
mh o T D
Ct k3 P .‘M‘ﬁ ,
J1e
: 3 i 4
ARM/LFMB A6y ARM/LFMBY/ il T

MMessier:kb  GJackson
01/9 /89  01//0 /89 9



oA Malliburton Company

Decenmber 28, 1988

Mr., Jack Whitten

U.8.N.R.C,, Region IV DEC 2 9
Nuclear Materials, Licensing Branch

611 Ryan Plaza, Suite 1000

Arlington, TX 76011

Re: Radiosctive Materials License 42-010468-07 (Welex)
Radioactive Materials License 42-06458-03 (Gearhart)

Dear Mr, Whitten:

Effective January 1, 1989, the merged companies of Welex and Gearhart
Industries legally become HRalliburton Logging Services, Inc.; a
Subsidiary of Halliburton Compauy.

We wish to maintain Radiocactive Materials License #42-06458-03 and
amend as follows!

Change Items #1 and #2 to reflect the following:

1. Name: Halliburton Logging Services, Inc,

2, Address: P, 0, Box 42800
Houston, Texas 77242

Amend Items 6, 7, 8 and 9 to include the following:

A, Americium-241 A, Sealed sources (Gulf A, Not to exceed |
Nuclear, Inc, Model V1L-1) curie per source

B, Cesium=137 B, Sealed sources (U.8, B, Not to exceed 2
Nuclear Model 376; curies per source

Tracerladb US$«15; General
Nuclear Model GNI-VD(HP);
New England Nuclear Model

NER-572)
C. Hydrogen-3 C., Sealed neutron generator C, Not to exceed 3
tubes (Kaman Sciences curies per tube
Corp.. bd.l A.3062)
D, Americium-241 D, Sealed neutron sources D. Not to exceed 500
(Gammatron Model AN-HP; millicuries per o

Anersham Model AMN,CYn) - ’7;;;‘/1>

General Office
Post Office Box 42800
Houston, Texas 77242
713/496-8100




E, Cesiun~137 E., Sealed sources (Hastings F. Not to exceed

Model Ce~0] WX; Nuclear

0,01 millicurie

Sources and Services per source
Model Ce~WX~,01)
F. Cobalt~60 F., Sealed source (Tracerlad F, Not to exceed )

intercavitary)

wmillicurie per
source

G, Americium~241:Be G, Sealed mources (General G, Not to exceed 5

Nuclear Model NB~HP and
NUMEC Mo =1 AM

curies per source

154/123/100/93/62

H, Americium~241:Be H, Sealed source (Amersham H, Not to exceed 20

Model AMN~CYn)

curies per source

I, Cesium~137 1. Sealed sourcee (Amersham 1, Not to exceed 20

Model CDC,CYn; Gammatron
Model GT-GHF)

AUTHORIZED USE

curies per pource

A, B, C, G, H and 1 to be used for oil and gaes well logging.
D to be used for performing logging tool inmstrument calibrations,
E and F to be used for performing inmstrument calibrations.

Amend Condition #10 to include the following active storage locations:

P, 0, Box 14060

13401 North Santa Fe

Oklehoma City, Oklahoma 73113
405/751-5770

P. 0, Box 1166

Washington Street Extension
Route 27

at Old Ellis Intersection
Meadville, Pennsylvenia 16335
814/724-6010

R. D, #2, Box 1790

8 miles West Indiana
Pennsylvania on Rouce 206

Homer City, Pennsylvania 15748
412/479-3591

P, 0, Box 838

Route 3, Industrial Park
Pauls Valley, Oklahoma 73075
405/238-6423 or 238-6424

P, 0, Box 348

2504 South Monroe (73701)
Enid, Oklahoma 73702-0348
405/237-6747 or 237-6790

P, O,Box 2515

1016 East Lincoln
Gillette, Wyoming 82716
307/682-9288

5776 Venture Way
Mt, Pleasant, Michigen 48858
$17/773=<0777

P, O, Box 67
Mile 85,8 Sterling Rwy
Sterling, Alaska 99672
907/262-4459



208 Wood County Adrport
Industrial Park

Parkersturg, W, Virginia 2610)
304/464-5200

P, 0. Box 183)

2«1/2 miles Rorth of

Junction 1-40 and Hwy 18

on Wolverine Road (74801)
Shawnee, Oklahoma 74802.183)
405/273-4408 or 273-442]

2555 Spine Road
Pouch 340053

Re, l. Box 95
Gate City Virginia 2425]
703/452-2536

P. 0, Box 1435

Halliburton Property, Flant 11
Building 718

Duncan, Oklahoma 73536
405/251-3760

P, 0, Box 126

S10 48th Street (73901)
Woodward, Oklahoma 73802-0126
405/256-2488

Prudhoe, Alasks 99734
(North Slope)
907/659-2592 or 659-2555

Anend Condition #13 to read:

Radioactive material shall be used only by, or under the super~
vision of, individuale designated by the Radiation Safety Officer,
only after each user has successfully completed an Agency accepted

Certificates verifying the successful completion of the required
training for each user shall be maintained by the licensee for

A,

training course,
B,

inepection by the sgency.
C.

The individual designed to perform the function of Radiation
Safety Officer for activities covered by this license 1s Steve
Sellers (resume submitted in Welex License No, 42-01068~07 amend~
ment request dated April 21, 1986).

Robert Voelker, Radistion Safety Officer under License No,
42-06458-03, has resigned and 18 no longer available to the

company.,

We request that we be authorized to hold radicactive material with a
physical half-life of less than 65 daye for decay-in-storage before
disposal in ordinary trash provided:

A,

Radioactive waste to be disposed of in thie manner shall be held
for decay a minimum of 10 half-lives,

Before disposal a¢ normal waste, radioactive waste shall bde
surveyed to determine that {te radioactivity cannot Dbe
distinguished from background, All radiation labels will be
removed or obliterated,



Md the following itew:
We request permission to calibrate our own radiation detection
instruments as described in VWelex procedures letter dated
July 31, 1984,
As former Welex locations are closed out, surveys will be conducted,
radiation levels documented, and forwarded to your office along with a
request to terminate the Welex license,
Enclosed 18 our check in the amount of $170.00 for the amendment fee,
Should you have any questions, please contzct me at (713) 596-5488,

s rely,

Steve Sellers
Radiation Safety Officer

§PS/1:

cct  larry Albert
Phil Lomgorio
George Harrison
Doug Henderer
Mike Hing

CHI3¢7)




Gearhart Industries, Inc Docket No. 030-12253
Go Wireline Services Division License No, 42-06458-03
ATIN: Don L. Wigley Control No. 461349

Vice President
P. 0. Box 1258
Fort Worth, TX 76101

Gentlemer
This 18 to acknowledge receipt of your application for renewal of the byproduct

material license identified above. Your application is deemed timely filed, and

a(:O'J'”Q\,‘ the license will not expire until final action has been taken by
this office

Any correspondence regaraing the renewa!l application should reference the
control number specified and your license number

Sincer é'l.“

R. J. Everett, Chief
Nuclear Materials Safety Section

NMSS N7

C: NMSSQ U A~
JAMarghall: lw RJEvergtt
) Vi s 47
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e UNITED STATES

R L
B NUCLEAR REGULATORY COMMISSION 050 | ‘\é-.)j
{ REGION IV .
p €11 RYAN PLAZA DRIVE SUITE V000

i ARLINGTON TEXAS 7801

BETWEEN: William O, Miller, Chief
License Fee Management Branch
Office of Administration
R, J. Everett, Chief

Material Radiation Protection Section, TPB,
DVATF, RIV

LICENSEE FEE T ITTAL
A. R

1.  APPLICAT ATTACH
Applicant/Licensee: ’ it | £ ;fq;.).ﬁ-
Application Dated: ///'j ;_’/
Contro) No.: Qé /3¢ C/
License No.: YR- .Aé’ffzi /.3 [@ /g?‘;&)
2. FEE ATTACHED
Amount: _ ' /7N
Check No.,: Z _7.3 {33
3. COMMENTS

Signed_ Lr}’m“g s‘,{l““ > :
Date Y/J_—‘:; /\/ {7

B. LICENSEE FEE N1 H
1. Fee Category and Amount: ?;A #(‘700)
2. Correct fee Paid, Application may be processed for:
Amendment
Renewal 1

License

Stgned___ I W
Date / r/‘tﬂl




19, 1987
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A,

Sincerely,

Attachment

BV/ma

License renevwal fee check in the amount of $700.00 is enclosed.

ltem 13, Certifying official is the Operations Manager responsible for
sctivities conducted in accordance with the provisions and
conditions of this license,

Other: Request thet Gearhart Industries, Inc. Downhole Accelerstor
logging tool, Model No, 013«1004~000, be added,
Enclosed in support of the request are:

Application for Safety Review submitted to the Texas Department
of Health, dated 2/10/84 (Atch.4).

Additional information letter, dated 3/28/84 (Atch.5).

Completed evaluation fesued by the Texas Department of Health,
dated 4/17/84 (Atch.6).

Texas Department of Health R/A License Amendment, dated 5/7/84,
adding the tools to Gearhart's license (Atch, 7).

‘/“-
Bob Voelker
Radiation Safety Officer
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PRIVACY ACT STATEMENT

Pursuent 10 6 U S C. B520(0)(3), anacted im0 lew by section 3 of the Privecy Aot of 1874 (Pubiic Law 93.678) the follow
ing stetement s furnished 10 iINGividuels who supply intormation 1o the Nuciesr Reguistory Commission on NRC Form
313 Tri information i menteined in 8 system of records designeted s WRC-3 and desor ibed o1 40 Federsl Register 45334
(October 1, 10761

1

NRC FORM 313

AUTHORITY: Sections 81 end 161(b) of the Atomic Energy Act of 1064 as amended (42 USC 2111 ane 2200 (b))

PRINCIPAL PURPOSE(S): The ntormption s evelusted by the NRC steft pursusnt 10 the criterie set torth in 10 CFR
Parte 30 32, 33 34 36 and 40 10 determine whether the applicstion meets the requirements of the Atomic Energy Aot of
1964, & smended, end the Commission's reguistions, for the issuence of & redioactive materipl license o amenument
thereo!

 ROUTINE UBES: The informption may be (8) provided to Stete health departments for their information and use,

and (b) provided 10 Feders!, State, and locel hesith officials ang other persons in the event of ingident of Exposure,
tor theit Informetion. investigetion, eng protection of the public hesith and sfety The information may slso be dis:
closed 10 appropriste Federal Stete, and 1oce! agencies in the event that the information Indicetes & viORLON of potentis!
violstion of lew ang in the course of an adminigtrative of judicisl proceeding. In sddition, this information may be trans.
ferred 10 an sppropriste Feders!, Stete, o l0cal spency o the extent relevenm and necessary for an NRC decision or 10
on BPPropriste Federsl sgency 10 the extent relevant and necessary 101 thit agency s decision sbout you.

 WHETHER DISCLOSURE 1§ MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVID

ING INFORMATION: Disclosute of the requested information is voluntery. If the requested information is not furn.
shed, however, the spplication for retiopttive materisl license, o amendment thereof, will not be processed A request
that information be held from public Inspection must be (n socordgance with the provisions of 10 CFR 2 780 Withhold.
ing from public inspection shall not sftect the right, if sny, of persons properly and directly concerned need 10 inspect
the document,

CSYSTEM MANAGER(S) AND ADDRESS: U S Nutiear Regulstory Commission
Director, Division of Fuel Cycle and Mpterinl Sefety
Otfice of Nuciest Meterisl Sefety and Setegusrds
Washington, D C. 20666
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CEARRANT IKDUSTKIES, INC. OPERATING LOCAT 1ONS

Gearhart Industries, Inc.
Wireline Services

P, 0. Box 14060

13401 Rorth Santa Fe

Ok)ahona City, Oklahoma 73113
L05/751-57170

Gecrhart Industries, Inc.

Wireline Services

P. 0. Box 1166

Veshington Street Extension

Route 27 ot 014 Eldis Intersection
Meadville, Pennsylvania 16335
$16/724-6010 '

Cearhart Industries, Inc.
Vireline Services

P. 0. Box 3B

2504 South Monree (73701)
Enid, Oklahoma 73702-0348
40572376747 or 2376790

Gearhart Industries, Inc.
Wireline Services

P. 0. Box 251% ~

1016 East Lincoln
Gillette, Wyoming 82716
307/682-9288

Gearhart Industries, Inc.

Wireline Services

‘0‘- ". m 3’3‘

8 wiles Vest Indians, Pennsylvania
on Route 286

Homer City, , Pennsylvania 15748
412/479-35%) :

Gesrhart Industries, Inc.
Wireline Services

5776 Venture Way

Mt. Pleasant, Michigan &BB58
$17/273-0717

Gearhart Industries, Inc,
Wireline Services

P. O. Box B8

Route 3, Industrial Park
Pauls Valley, Oklahoma 73075
405/238-6423 or 23B-6424

Cearhart Industries, Inc.
Wireline Services

P. 0. Box 57

Mile 85.8 Sterling Hwy.
Sterling, Alaska 99672
$07/202-4459

1

Gearheart Industries, Inc. |
Wireline Services '
208 Vood County Atlrport

Industrial Park

Parhersburg, West Virginia 2610)
304 /464-5200 3

Gearhart Industries, lnc.

Wireline Services

P. 0. Box ‘."

2% mides N of Junction 1-40

& By, 18 on Wolverine Road (7480))
Shavnee, Oklahonma 74802-1831
405/273-4408 or 273-442]

Gearhart Industries, Inc.
Wireline services

2555 Spine Road

Pouch 340053

Prudhoe, Alasks 99734
(North Slope)
907/659-2592 or 659-2555

Gearhart Industries, Inc

Wireline Services

70) West Commerce St. |
POB (416

Clinton, Ok 73601

405/323-183%0

Ahs /.




CAPICAL/PEYSICAL

RAKDIRN ACTIVITY

LAWY /WAS S
’ NUMBLAR Rm - "SRR
1-131 -y 1.0,
ir=IN2 oy 1.0 ¢1,
ALl e Sealed source Be slngle oource
(CN Model 71<2A, te emcood 20 C1.
Cl Model W9 (NP),
Cirn Nodel AN-NP,
Moneante Model
21, N Nedel
NBL.CY).
il Sesled sovrce Re oiagle source
Y . to emcond 5 €4,
. (monssate
Model MRC B-88-4-
Anbe, GI Nodel M
(WP), GN Nodel ?ie])
NUMEC Model NOEC
An 62, N8 Nedel
N .CYY).
M Sesled sources Bo otngle sewrce
(G Nodel M (W), to encend 300 wCi.
ctﬂ u.‘ [ ] .
GN Nodel Vi-l),
Anlél Sealed oc.recon Be single scwrce
(CM Nodel Viel). to encosd 0.1 uCt.
T aaldlbe Sealed source Ne oingle seurce
(A/8 Seriees MW, te ancood 000 uCi.
res).
dilhe Sesled oourcen Be oingle source
(GN Nodel 71-1) te encond 250 uCi.
Cos )2 Sealed oource Be slagle oouree
(C1 Model YD (WP), to emcand 2.4 Ci.
G Model COIV, A/S
Nodel CDC.CYIO0).
Co-1)? Seeled sonurce o single oource
(USN Type 37) eor to ancead 300 oCi.
374, GR Nodel CBY).,
Cs=1)? Sealed sourcer Bo single source
(CN Modal Vi-1). to ancond | 5 w1
Cs-1 ) Sealed sovrcer Pe oingle source
(CN Model C8-2). to encond 30 uCi.
Cs=1 3 Sealed sources Bo eingle source

(A/S series CDC
200/800) ,

te axcosd 00 mCi,

.- e ——

Tracor operations in oll ond go
welle, Gearhart P/NW 005-4001-00

Same 40 shove.

Collar marhern, ol ond ¢+ w
coeing

Boutron loyging of of) and ¢ .\
welle. Gearhart P/N 003« Uneu!

Sane 00 sbove. Cearhart P/
0012000200 and 00)-4& v, AUN

Deneity logaing of o1l and gas
welle. Gearhart P/N 006-510i-8

;mmm- of logging tools.

Same 80 sbove.

Calibration of logging tools.

Denoity logging of ot and nae
welle. Gearhatt P/N 00142007

Seme 00 sbove, Cearhart P/N
005-5010-000

fame 00 sbove. Gesrhart F/N
002-9241-001.

Bame 20 sbove. Cearhart F/N
005-5010-000.

Logging tool colibratic:.

B



CHEXICAL/PHYS1CAL
PORM

Sealed sources
(CGN Model GD-1).

Sealed sources
(GN Model RA-20
or KA-208).

Sealed osources
(CN Mode] RA-2
or Gtrn Mede)
C1-C).

Sealed sourcer
(GN Model CSV).

Sealed sources
(GN Model CSV

or NUMEC Dwg.

ll'.’:“)o

Sealed sources
(6N Model 72-00-
200 or GN1 Model
GN1-T8-)).

Tritium gas and
titanium tritide
or scondium tri~
tide (absorbed).

-

MAXINIM ACTIVITY

Ro esingle source
to exceod 5 oCi.

Ro single source
to exceed 20
aicrocuries.

Ro eingle source
to exceed )
sicrocuries.

Ro eingle source
to exceed 250 mCi,

No esingle source
to exceoed 120 oCt.

Ro single source
to exceed 200
aicrocuries.

Ro single wnit
to excesd 3 Ci.

Logging tool calibration,

Same a0 above.

Same a8 sbove.

Density logging of ofl and
gas welle. Cearhatt P/N
005~ 5030-000 .,

Same 00 sbove. Gearhart P/N
005~ 5030000 .

Density lopging and ortentati
in ofl and gas wells. Geu:'
P/N 005~ 5030000

Reutron Activation Longir~ 1.
oil and gas wells. Gearhart
Nodel No. 013-1004~000.
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FOREWORD

This manual contains predures for the use and hardling of sources of
radiation routinely usad in the petrcleum industry by ewployees of Geavhart
Industries, Inc, Wireline Services Division, These procefures are
supplarantal to the Licensing Mency Regulations (U.8. Nuclear lbqulaton’
Camdission = "NRC", or Agreament State Department of Health Agency
"Agreament State") and the conditions specified in the license issued by
the applicable agency.

It is the intent of Gearhart Industries, Inc. to fully oawply with
Federal and State regulations regarding the industrial use of these
naterials, and to minimize hazards to eawployees, client personnel and the
general public by insuring that company personnel are camitted to and
follow prescribed procedures.

Operations routinely performed result in personnel exposures
considerably below those permitted by regulatory agencies. Despite this,
it is the Capany's iotent to further limit personnel exposures to values
which are as low as are reasonably achievable for the operations and
services being performad, Adherence to the jprocedures and practices
contimued herein will insure that cbiective is met.
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The Company RSO is responsible for managing the radiation
protection and campliance program.

Responsibilities include the administration, supervision,
record keeping, reporting and campliance required by the
licensing agencies, and the delegation of authority to and
supervision of personnel designated to manage operating
location radiation protection and campliance programs.

2.  OPERATING ON (DISTRI

L

t.

The incumbent manager at each operating location which
possesses radioactive material is the designated RSO for
that location, as well as any sub-districts reporting to
that operating location.

Responsibilities include the oconduct of the required
radiation protection and ~ampliance program at the operating
location, as well as at any sub-districts reporting to that
Jocation. This is to be accawplished in coordination with
and through the Campany RSO and line management/staff.

B. PERSONNEL QUALIFICATIC::
1.  RADIOLOGICAL HANDLERS

a.

Personnel responsible for manzgement of the Company's
radiation protection and campliance program, as well as

those personnel responsible for utilizing or supervising the
use of radicactive materials in the performance of field
ser ices, must have successfully completed the Company
Rar .ation Safety Training Course, or its equivalent which is
recognized by the applicable licensing agency, and must be
designated qualified Radiological Handlers by the Campany
RSO. Specific job classifications to which this applies:

(1) Safety Officers

(2) Dietrict Managers/Engineers In Charge
(3) Service Managers

(4) Field Engineers

(5) Campletion Engineers

(6) Completion Specialists

(7) Technicians

Safety Manual - page 2




Training Course Curriculum:

(1) Principles and practices of radiation protection.

(2) Radicactive measuwremsnt standardization and monitoring
technigues and instruments,

(3) Mathematics and calculations basic to the use and
measurement of radiocactivity.

(4) Binlogical effects of radiation.

(5) BEquipment to be used:

(a) Handling toole

(b) Sources of radiation

(c) Storage and transportation requirements
(d) Operation and control of equipment

(6) Federal and State regulations

(7) Company operating, emergency and record Kkeeping
requirements.

(8) Successful campletion of written examination (70%
minimum passing score) .

In addition to classroam training, Field Engineers,
Cawpletion Ergineers, and Cawpletion Specialist will
demonstrate proficiency in the performance of field services
involving the use of sources of radiation under the direct
supervision of a designated qualified Radiological Handler

before performing in an unsupervised capacity.

OPERATURS

Field crew Operators may assist in the performance of field
services involving the use of sources of radiation only when

under the direct supervision of a qualified Radiological
Handler.

Before doing so, Operators will:

(1) Be issued a personal copy of this manual and the
Gearhart Industries, Inc. Radiation Safety manual
(G-1817) .

(2) Receive training administered by a qualified
Radiological Handler in the following:

(a) Principles and practices of radiation safety
(b) Biological effects of radiation

(¢) EBEquipment to be used

(d) Campany operating and erergency procedures

Demonstrated satisfactory understanding of and
proficiency in the above to the Radiological Handler.
Document completion of (1), (2), and (3) above on form
wWs-381. Forward original to Wireline Safety
Department, Fort Worth. Retain a copy in individual's
field location personnel file.

Safety Manual - page 3




C.

PERSONNEL MONTTORING

All employees who are required to work with or be in the vicinity
of radicactive materials used in the performance of the Campany's
services will be issved thermoluminescent (TLD) badges.

1.

2.

An employee is not to perform duties associated with radioactive

materials until

into the monitoring program and the TLD

has been received and instruction for use has been given:

b.

Badge is to be worn at all times when on duty.
Badge is to be clipped to clothing or placed in a pocket on

ﬂutruxt%imofﬁnm'lh_oy . NOTE: There is no
"front" or ) ¢

Badge iy not to be worn when undergoing x-ray diagnosis or
treatment, and it is not to be left near sources of
radiation or high heat.

lost or inadvertently exposed (actual or suspected) badges
are to be reported immediately to the Wireline Safety

Department, Fort Worth.

An employee whose badge has been lost/inadvertently exposed
is not to perform duties associated with radiocactive
materials until a replacement badge has been issued.

Initiating monitoring service:

Complete form WS-252 and Radiocactive Experience Survey Form.

Forward to Wireline Safety Department, Fort Worth. NOTE:
Process can be expedited by contacting Wireline Safety

Department, Fort Worth.

Badges are changed each calendar quarter. Instructions for
accamplishment are forwarded to each location prior to the

changeover date.

Exposure reports are forwarded to each location quarterly.
REPORTS ARE 10 BE MADE AVAILABLE FOR REVIEW AND INITIALED BY
EACH EMPLOYEE WHOSE NAME AND EXPOSURE DATA APPEARE THEREON.

Terminating Monitoring Service

Contact Fort Worth Safety with name of terminating
enployee (s) .

Complete form WS-252 and forward to Fort Worth Safety.

Collect TLD in use fram terminating employee(s). Retain ard
forward for processing with end-of-quarter TLD changeover.

Safety Manual - page 4



d. Reports of exposure to terminating employee(s) required by
applicable licensing agency (NRC/Agreement State) will be
prepared/ forwarded to individual (s) by Fort Worth Safety.

RECORDS MANAGEMENT

1. Each field Ilocation possessing radiocactive materials will
maintain a Radiation File consisting of the following:

*a. Radioactive Materials License/Registration Form

(1) NRC or Agreement State License, as applicable

(2) Radiation Machine Registration (e.g.: Themmal Decay
Tool)

(3) State Radium Devices License, NRC states only (e.g.: GR
calibrator)

Requlations

(1) Licensing Agency rules and regulations (NRC or
Agreament State)

Exposure Reports

(1) Employees are to initial reports on which their name
appears certifying awareness of data contained thereon.

(2) Retain all exposure reports for three years preceding
current date.

Summery of Radicactive Material Usage (WS=026)

(1) Maintain monthly records of sealed source usage at
temporary 4ob sites.

(2) Retain monthly summaries for three years preceding
current date,

Sumary of Tracer Usage (WS-438)

(1) Maintain monthly records of tracer material receipt,
usage, and/or disposition.

(2) Retain monthly summaries for three years preceding
current date.

Area Monitoring Form (WS-=085)

(1) Complete monthly survey of storage facilities in
accordance with instructions contained thereon.
(2) Retain swveys for three years preceding current date.

Radioactive Sealed Source Inventory (Sw-094)

(1) Complete monthly inventory of sealed sources.

(2) Cordition of injection tools, handling tools, transport
shields, source housings, and logging tool
threads/attachment devices is to be noted, together
with corrective action taken or planned, if required.

Safety Manual ~ page 5




h.

*i.

*9,

*k.

(3) Swrvey meter inventory portion of form should reflect
all meters possessed, calibration dates, and cwrent

status (in use, storage, inoperative, etc.).

(4) Retain monthly inventories for three years preceding
current date, FORWARD COPY OF EACH MONTHLY INVENTORY
TO WIRELINE SAFETY DEPARIMENT, FORT WORTH.

Radioactive Monitoring Form 100 (WS-494)

(1) Complete in accordance with instructions contained
thereon each time radiocactive materials are removed
fram storage for use at a temporary job site (sealed
sources and/or tracer materials).

(2) Attach campleted document to district copy of job
ticket and retain for three years preceding current
date.

Leak Tests, Sealed Sources

(1) Maintain separate folders for each sealed source or
device containing sealed source(s).

(2) Each folder is to contain Permanent and Temporary
records:

(a) Permanent: Original leak test and source
certification (downhole use sources only) when
manufactured, plus receipt record (M.T., invoice,
etc.).

(b) : leak test results for the three years

current date.

{3) Leak tests are to be completed at six month intervals.
Campany schedule is April 15/October 15.

Meter Calibration Records

(1) Maintain separate folders containing calibration
certificates for three years preceding current date.

(2) All meters in use will have calibrations completed at
six month intervals.

Licens In on Records

(1) Maintain copies of licensing agency inepection reports,
corrective action responses to those reports (if
applicable) and any other agency correspondence.

NOTE: Items preceded by an Asterisk: Permanent historical

files of these items are maintained by the Fort Worth

Wireline Safety office.
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NOTIFICATION OF INCIDENTS

1'

Field location managers will immediately report any of the
following to Fort Worth Wireline Safety:

a. Any accident/incident or emergency situation involving
radioactive materials,

Theft or loss of radicactive materials.

Legging tool (s) containing radiocactive materials which are
stuck downhole.

Suspacted or actual overexposure(s) to individual (s).

Suspected or actual inadvertent release of radiocactive
materials into the enviromment.

Fort Worth Wireline Safety (RSO) will make the required reports
to applicable regulatory agencies and individuals, if necessary,
following this notification.

Fort Worth contact for reports:
a. Normal office hours: (817)293-1300, X4188

b. Nights/weekends: (817)292-7744.

POSTING OF NOTICES TO WORKERS

1'

Each operating location shall have the following displayed where
it is obvious to all employees:

a. Applicable "Notice to BEmployees" poster (NRC or Agreement
State) .

Location of the following (for review by employees) :

(1) License/registration with amendments

(2) Applicable licensing agency regulations

(3) Operating procedures manual

(4) Notices of violations/orders issued by the llicensing
agency and responses thereto.

PROCEDURES FOR ORDERING/RECEIVING MATERIALS

1.

All special form sealed sources/devices are ordered from and
shipped through Gearhart Fort Worth. Field operating locations

order normal form material (licuid tracer, solid collar locator)
direct fram the vendor.

Shipments of radioactive materia. will only be picked up,
received 'vd opened by qualified Radiological Handlers.
Wheneve: « shiument is expected, arrangements will be made for:
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3.

b.

The expeditious notification of arrival at the carrier's
facility.

Taking delivery at the operating location. No special
package monitoring (survey) is required for special form
sealed source materials in use by .Gearhart (max irmam
activity: 20Ci), nor for normal form Co "~ (solid) or I1-131
(liquid) . NOTE: Co~60 activity of a single shipment is in
the range 100 to 120 uCi, and I-13]1 activity of a single
shipment does not exceed 50 mCi. Ir-192 activity of a
single shipment is in the range of 10 to 50 mCi. Use of
Co=60 and Ir-192 is limited,

Special Form Sealed Source/Device

b.

Inspect container for condition,

Verify container contents agree with packing slip
description (serial no., isotope, activity) and leak test
certificate.

After determining shipment is undamaged and correct, place
item in field location storage facility.

Sign/date packing slip. Place it and leak test
certificate/certification document in operating location
radiocactive file.

Add item to field location inventory list.

If any abnormality is found, notify carrier and Wireline
Safety, Fort Worth.

Normal Form Material

Inspect container for condition. Ir-192: survey package at
a distance of 3' fraom all surfaces and campare readings with
Transport Index (T.I.) listed on package. If readings
differ %ociablx from T.I. listed, isolate package.
Notify carrier Wireline Safety, Fort Worth, immediately.
1f readings obtained reasonably agree with T.I. listed,
record for later use.

1f initial check is satisfactory, verify that contents of
package agrees with packing slip (isotope, activity, form).

Opening package: At the operating location, don protective
clothing (coveralls) and disposable gloves. Remove the

package to an isolated location outside the building and
place on a plastic sheet (garbage bag). With the wind at
your back, open the package and remove the metal can.
Unseal and open the can and remove the plastic bag
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containing the lead shielding container. Remove the lead
shield fram the plastic bag and unseal, Using a remote
handling tool, remove the glass vial (liquid) or package
containing the radicactive material and inspect for
integrity/leakage.

NOTE: 1f evidence of leakage/cuntamination is noted in any
of the above steps, isolate package and contents, plus
protective clothing/gloves. Notify carrier and Wireline
Safety, Fort Worth.

1f check of package and contents is satisfactory, replace
material in lead shield. Place shield and absorbent material
in metal can, and place in operating location storage
facility.

Sign/date packing slip (Ir-192: also record survey reading
obtained in step 1.).

Add shipment to operating location "Summary of Tracer Use"
inventory form. Place packing slip in Radicactive File.
Retain shipping container and packing material for use in
transporting material to/fram subsequent job site(s).

Sealed Source lLeak Tests

1.

A leak test will be performed on each non-exempt sealed
source of radiation at least each six months (Company
schedule is April 15 - October 15).

Leak test kits will be forwarded to the operating location
prior to each cycle.

Wipe samples will be taken in accordance with the
instructions contained in the kit, and only by qualified
Radiological Handlers.

Wipe samples are to be forwarded to the company providing
the analysis (presently GNI, Houston, Texas).

Results of leak tests (certificates) will be forwarded to
each operating location and Fort Worth. File in accordance
with "Records Management" instructions.

1f removable contamination in excess of allowable limits is
detected during the analysis, Fort Worth Wireline Safety
(RSD) and the operating location are notified. Should this
occur, the operating location is to:

a. Isolate the source, source shield (if applicable),
handling tool (s) and logging tool(s) used in the course
of operations with the source in gquestion.

b. Re-wipe the source and associated hardware and submit
for confirming analysis.

Safety Manual - page 9



¢. If the confirming analysis is positive, decontamination
will pe coordinated by Fort Worth Safety with an
outside vendor licensed and qualified to perform these
services and the applinahle licensing agency.

SURVEY METERS

EBach operating location possessing radiocactive materials will
maintain a sufficient member of operable and calibrated swvey
meters to perform the radiation surveys required by the License
Corditions and thie manual.

Survey meters are to be procured through Fort Worth Wireline
Safety (RSO).

An operable and currently calibrated radiation survey meter shall
be carried on each vehicle used for transportation of radioactive
materials.

One or more operable and currently calibrated radiation survey
meters will be kept at the base facility as a spare and for

emergency use.

A job site survey must be made before and after each operation
using radiocactive materials (Form 100, WS-494). A record of each
survey will be filed in accordance with "Records Management"
instructions,

a. The before job survey should include obtaining background
readings at the rig floor (or well head for no rig jobs),
flow line (where return well fluids are released into mixing
or return pits), mixing area (where tracers are transferred
fran their shipping container into the injector or carrying
agent). The background readings should be recorded for
comparison to after job readings.

b. The after job survey is made after the job is campleted and
materials have been secured aboard the transport vehicle.

Survey meters are to be culibrated at intervals of no more than
eix months, and at anytime service or repairs are made.

Calibration/repairs are to be made by a campany
licensed/registered with the NRC/Agreement State Agency to
perform these services (presently GNI, Webster, Texas).

Forward meter(s) due calibration or repa‘r directly to GNI,
Webster, Texas. Meter (s)/calibration certificate(s) are returned
from GNI directly to applicable operating locations. Duplicate
cal. certificates are forwarded to Fort Worth Wireline Safety by
GNI.
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1.

File calibration certificates in accordance with "Records
Management" instructions.

NOTE: Inswre legible calibration record sticker is affixed to
meter (8) in use,

Meters not in use (inoperative, due calibration, excess to needs)
are to be appropriately tagged and stored.

STORAGE

When not in use, radiocactive materials will be placed in secured
(locked) and properly marked storage facilities.

Only qualified personnel will have access to storage facilities.

Monthly storage facility surveys will be made/recorded in

accordance with instructions contained on Area Monitoring Form,
We-085.

Storage facilities:

a. Downhole Pit: Standard pre-fabricated galvanized metal vault
ng lid requiring an approximate 2' X 3' X €'
excavation (Gearhart P/N 076-0000-000).

Surface bunker: Wood or metal construction with provisions
for securing (locking) entrance door. Sources of radiation

will be kept in applicable transport shields when stored in
this type facility.

Vehicle storage: Temporary storage only at the operating
location. Sources of radiation must be in applicable locked
transport shields or containers which are secured to the
vehicle. Those not requiring transport shields or
containers will be physically secured to the vehicle or
placed in a locked campartment.

ESTABLISHING /POSTING RESTRICTED AREAS

1.

Restricted Area:

a. Any area in which an individual continually present could
receive a radiation dose in excess of 2mR in one hour or 100
mR in any seven consecutive days (168 hours).

Radiation Area:

a. Any area in which an individual continuously present could
receive a radiation dose in excess of 5SmR in one hour or
100mR in any five consecutive days (40 hours) .
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L.

3.

High Radiation Area:

Any area accessible to individuals in which there exists
radiation at levels which an individual could receive in any
one hour a dose to the whole body in excess of 100mR,

Access :

C.

Personnel not subject to the Campany's radiation monitoring
program will not be permitted access to restricted/radiation
areas (stcrage facilities, shop areas, temporary job sites).

Only Campany personnel enrolled in the prescribed radiation
monitoring program and wearing their assigned TID will be
permitted access to radiation/high radiation areas.

Normal operations do not involve levels of radiation
requiring the establishment of "high radiation" areas.
Should a temporary operation result in radiation levels
requiring the establishment of a "high radiation" area,
direct and continuous surveillance of the area/access point
to the area will be maintained to insure no unauthorized or
inadvertent entry.

Posting:

To satisfy the requirements of K.l.a and 2.a., post "Caution
- Radiation Area" signe containing the standard radiation
symbol tri-foil (magenta or purple on yellow background) at
the 2mR/hr perimeter of storage areas, temporary work areas,
and at tne entrance(s) to shop tech labs.

Identify high radiation areas as above, except signs are to
reflect "Caution-High Radiation Area" at the 100mR/hr
perimeter.

Downhole storage pit lids/surface bunker doors and shop tech
labs are to be marked with "Caution-Radioactive Material"
signs or labels bearing the radiation symbol tri-foil.

LABELLING OONTAINERS/DEVICES

1.

Source Shields, Sealed Sources

Identification tag (applied by manufacturing), (ser. no.,
isotope, activity, manufacture date).

DOT certification tag (applied by manufacturer).
DOT shipping labels (2)

(1) white I: Radiation level less than 0.5 mR/hr at package
surface.
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Yellow II: Transport Index (T.1.) of .5mR/hr, but less
than 1.0 mR/hr, or radiation level at package surface
of 0.5 mR/hr but Tess than 50 mR/hr.

Yellow III: Transport Index IT.I.) greater than 1.0
mR/hr, or radiation level SOmR/hr or greater at package
surface.

Labels filled in reflecting contents (isotope),
activity and Transport Index (T.I.). T.I. reflects
maxizm radiation level in mR/hr existing at one meter
fram package surface.

NOTE: See pre-printed hazardous materials shipping
papers (WS-407) for labelling requirements and T.I.'s
for cammonly used special form sealed sources.

d. Campany address label
e. "DANGER-RADIOACTIVE-DO NOT HANDLE-NOTIFY CIVIL
AUTYIORITIES" label.

2. Limited Quantity (excepted) Material

Articles or devices containing a limited quantity of
radioactive material are to be labelled or ergraved as
follows: "Gearhart Industries, Inc., this package conforms
to the conditions and limitations specified in...

(1) 49 CFR 173.421 for excepted radiocactive material,
limited quantity, N.0.S., UN 2910." (KUT and Thermal
Decay Teol Calibrators).

(2) 4% CFR 173.422 for excepted radicactive materials,
instruments and articles, U.N. 2911" (Litho-Density
Tools, Thermal Decay Tools) .

(3) 49 CFR 173.424 for excepted radiocactive material,
articles manufactured fraom natural thorium, U.N. 2909"
(Thorium Calibrators) .

Tracer Materials

a.

Retain outer package as received fram vendor, complete with
labels/markings, packing material and inner container or

shield for use in transporting applicable material to/fram
terporary job sites.

SOURCE HOLDERS

a.

Housings or "bull plugs" designed for use in logging tools,
and which contain encapsulated special form material are to
be legibly engraved with:

(1) 1Isotope and activity
(2) Serial number

(3) The phrase "Caution Radiocactive Material, Do Not
Handle, Notify Civil Authorities".
(4) Tri-foil radiation symbol (uncolored).
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M.

TRANSFORTATION

1,

3.

All radioactive materials are to be properly labelled and secured
while in transit:

a. Sealed sources in applicable locked transport shields which
are physically secured to the vehicle.

b. Tracers in original vendor packages which are secured within
the vehicle and immobilized.

¢. Tools/calibrators secured within/to vehicle.

Properly campleted Shipping Papers are to accampany the shipment
(not required for "excepted" materials, e.g. KUT, Thorium, TDT
calibrators, Litho-Density and TDT tools).

Standard DOT "Radioactive" placards are to be displayed on front,
rear, and both sides of vehicle transporting any item requiring a
Yellow III label. Placards are not displayed when transporting
only items labelled Yellow II, White I or “"excepted" material.

Placarded vehicle is to be attended whenever on a public street
or highway/shoulder of highway.

Materials are to be located as far as possible from any occupied
campartment while in transit.

Maximum radiation levels (DOT):
a, Package surface: 200mR

b. Single package T.I.:10; total conveyance T.1.:50,
¢. PExternal surface of vehicle: 200mR; 10mR at 2 meters,

SFALED SOURCE MAINTENANCE/DISPOSAL

1.

Repairs or modifications to sealed source holders ("bull" plugs)
will not be made at field operating locations. Source holders
are not to be opened, drilled, machined, etc. Sources are to be
returned to the manufacturer for repairs involving any such
activities.

Field station maintenance is limited to inspection/cleaning,
including thread "chasing”, and the changing of "O" rings (See
Appendix for 2 Ci Cs-137 sealed source "O" ring changing
procedures) .

Unserviceable sealed sources will be returned to the manufacturer
or another campany authorized/licensed for disposal.
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Umusable tracer materials and associated equipment (gloves,
clothing, tools, containers, etc.) are to be kept in designated

storage areas and allowed to decay to background., Containers may
then be placed in normal refuse after defacing labels.
a.

If decay to background is impractical, material will be

consigned to a licensed/authorized disposal campany.
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CHAPTER 11 - OPERATIONS

GENERAL

Company personnel who have been designated qualified Radiological
Handlers will be directly in charge of all operations utilizing
radicactive materials. They are responsible for the health
protection of all personnel who may be exposed to the materials
under their control. They will personally supervise all
operations involving these sowrces of radiation, beginning with
ramoval fram storage facilities prior to the job, through the
return to storage following job campletion.

a. Camwpany personnel trained in the handling of sealed sources
(operators) may assist in operations involving sealed
sources, but only under the direct supervision of the
Radiological Handler.

Tracer operations will only be performed by qualified
Radiological Handlers.

Company personnel not essential for the operation in
progress, as well as all client/other personnel present at
job sites, will remain outside the operations area (2mR/hr).

Radiocactive material removed fram storage facilities for use at a

tamporary job site is to be signed out on the applicable "usage"
log (sealed source or tracer} and signed in when returned to
storage following job campletion.

Crews dispatched on 9jobs requiring the use of radicactive

material will possess an operable and currently calibrated survey
meter.

Required information and survey results will be recorded on
Radicactive Monitoring Form 100 (WS-494) as each phase occurs:

a. Pre-departure

b, Well-site prior to beginning operations
Well-site after operations completed, materials removed.
Truck prior to departing job site.

Truck after removing materials to storage at the operating
base.

NOTE: If radiation levels in excess of background are
detected at the well site before begirning operations,
determine its origin before proceeding.
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SEALED SOURCES

All operations are to be performad with the aid of the applicable
source handling tool or device.

At the job-site before ramoving sealed source(s) fram transport
sghield(s):

a. TCawplete all rig-up and tool preparation operations.

b. Position logging tool(s) on appropriate stands as near to
well bore as possible. loop a flexible line (rope, chain,
etc,) around tool bedy near downhole end of tool. Free ends
of line should be no less than three feet in length.

c. Clear area of unnecessary personnel,

Remove source fram transport shield using appropriate handling
tool. Keep source at maximum distance fram body whi’s moving from
shield to tool. Do not handle any sealed source with hands.

Secu.. source in tool and raise tool. Holding free ends of
flexible line previously attached, maneuver tool over well bore.

As tool enters well bore, pull line free. Do not handle loaging
tool within three feet of source.

When caming out of hole, wrap flexible line around upper part of
tool as it clears the well bore/floor, and allow it to slide down
tool as it is raised. When line is within three to six feet of
the downhole end of tool, pull tight and use to maneuver tool
after it clears and as it is lowered to standc/floor.

Immediately remove source(s) and secure in transport shield(s).
TRACER MATERIALS

Unencapsulated tracer raterials (Iodine 131, Iridium 192) require
more stringent handling procedures in order to avoid personnel
and/or envirommental contamination. The relatively low activity
levels of tracer materials used to conduct studies (5«10 mCi)
allows some latitude in handling procedures; however, the
following should be understood by all Radiological Hardlers.

The risk which is ¢f most concern is that of ingestion or
inhalation. Other concerns include external contamination of

personnel, clothing, equipment, the enviromment, and hand
exposure of the user.

Handling tongs should be used when pouring materials (e.q.
loading injector tool); however, this may not always be
practical. In general, materials used in our operations (I-131,
Ir-192) may be safely handled without tongs by observing the
following:
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Appendix chart "Hand Exposures From Radioactive Tracers"
provides data based upon the qQuarterly limit of
18.,75R/quarter hand exposure established by
Federal /Agreement State regulations, and is taken fram a
study conducted by Nuclear Environmental Engineering.

The allowable handling time is determined as the maximum
time in minutes per week that a person can work with his
hands (gloved) in direct contact with unshielded tracer
units. The allowable handling time as indicated is not
additive-that is, you cannot, for example work for 18
minutes with 10 millicures of Iridium-192 and 42 minutes
with an equal amount of Iodine-131 in one week, If several
hand exposures to both types of tracer materials are
received during one week, the exposures must be calculated
separately and as they ccour.

Example: If in one calendar week a person directly handles
20 millicures of lodine-131 for 3 minutes, 10 millicures of
Iridium=192 for 3 minutes and 15 millicures of Iodine-131
for 4 minutes, these exposures are totaled as follows: From
the chart the allowable handling time for 20 millicures of
Iodine-131 is 21 minutes. Hence the exposure to the hands
for 20 nillicures of Iodine-131 is 3 divided by 21, or .143
of the weekly allowable handling time. Similarly, the
exposure for the 10 millicuries of Iridium=192 is 3 divided
by 18, or .167; and that for the 15 millicuries of
Iodine~13]1 is 4 divided by 28, or .143, Adding these three
fractions, .143 + .167 + .143 equals .453, or a little less
than half the total allowable handling time for that
particular calendar week,

WHEN THE VARIOUS EXPOSURES ADD TO A TOTAL OF MORE THAN 1.0
THE WEEKLY ALLOWABLE HANDLING TIME HAS BEEN EXCEEDED AND THE
FOLLOWING WEEK'S WORK MUST BE LIMITED ACCORDINGLY.

Additional Appendix - +ts provide information regarding
radiation levels at c.e and three feet from unshielded
tracer materials.

These limits are to be considered as maximum safe levels of
exposure, not acceptable working limits., The objective is
to limit exposure to the minimum. This can be accomplished
by working as rapidly, yet carefully, as possible whenever
tracer materials are used.

Job Site Operating Procedures:

a.

b.

No smoking, eating or drinking.
Do not load injector tools inside truck.

Wear disposable gloves.




Position yourself upwind o©of tool when loading., Use
mechanical tongs when pouring material, if possible.

Protect loading/pouring area with plastic trash
bags/absorbent towels.

I1f wind velocities make it possible for tracer material to
be dispersed, wear face mask and goggles.

Secure tool in transport case immadiately after caming out
of hole.

Wash hands with soap and water after handling tracers.

Swrvey personnel who work with the tracers with the Beta
window open and about two or three inches from and over the
canplete body, arme and hands,

If contamination is detected on clothing, remove and handle
as radiocactive material, Skin contamination: Wash
thoroughly with soap and water. Recheck and repeat as
necessary.

Place all materials which have came in contact with the

tracers in a plastic trash bag and return to the shop to be
thoroughly checked for contamination.

Survey the work area and well site to be certain no
contamination exists after the job.

NOTE: Precautions are to be taken to insure that no tracer
materials are injected into usable qualit ground water.

Injector tool in transport case should be placed in R/A
bunker after returning to shop if contamination is present.
All other equipment (paper towels, disposable gloves,

contaminated clothing, empty vials/cans, etc) should also be
placed in R/A bunker.

Contamination Surveys

a. Surveying of Area and Equipment

(1) The ideal injection operation would have no spills and
leave no residue of tracer material. In practice such
an ideal may not be realized, and a survey of the area
is necessary so that the proper procedures may be
followed to assure that no remaining contaminant can

cause harm to company personnel, the customer's
personnel, or the general public.
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was conducted to the well, to ke sure that
tration remains that may cause harm, either
external radiation or by possible contamination of food

meter useless for low level measurements.

Spills should be cleaned up and, if possible, injected
into the well. If not possible, place contaminated
material (dirt) in plastic bag(s) for return to
operating base, or scrub/flush area (metal),

Resurvey/repeat as necessary until area is at
"background” level.

Surveying of Individuals

(1) The greatest care in survey measurement is taken on

items of personal equipment such as shoes, gloves,
clothing and handling tools, as well as exposed
portions of the body of personnel working with
radicactive materials. This is because of the much
greater probability of ingestion fram such items.
The swvey meter should also be used with the beta
shield open to read the radiation level on clothing
worn by the individual performing the operation or any
other clothes suspected of contamination. This should
be done immediately following the operations. If any
indication of radioactive contamination is found on
items of clothing, equipment, etc., or on the person of
persomnel involved in the operation, take steps to
remove the activity.

Decontamination Procedures

a.

Decontamination shall, in general, be accamplished by
rinsing and flushing fresh water through the equipment, or
washing and scrubbing of contaminated items of clothing or
portions of the individual's body. A detergent may be added

to the water to aid this process, Equipment or material
whiich cannot be decontaminated in this manner will be sent

to an outside agency or campany qualified and authorized to
deal with the problem.
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Articles of clothing can normally be easily decontaminated
by washing and scrubbing with water containing a strong
detergent, This 2lso applies to portions of the

individual's body. 1f efforts to decontaminate items of
clothing on the job are unsuccessful, the clothing should be
removed immediately to be washed after returning to the home
station nearest the job location. Contaminated articles of
clothing, rags, etc. should never be laundered in a hame or
camercial laundry. Such washing and scrubbing is
restricted to the job site or the company base. If the
contamination cannot be removed econamically, the clothing
shall be discarded and treated as radiocactive waste.

As indicated above, every effort should be made to
decontaminate any contaminated area of the body. Scrubbings
should be repeated until activity is removed. The same
safety precautions shall be applied as were applicable for
tracer mixing and injection in particular:

(1) Disposal gloves shall be worn during decontamination
procedures involving personal contact with the
equipment .

(2) Food, cigarettes, etc., shall be kept outside the
clean-up area. Quantities of radiocactive material
which present no hazard outside the body can be very
dangerous if the same amount is internal.

(3) The wash water shall be treated as radiocactive waste, ,
and is not to be discharged into any sewage/septic tank
system or the environment.

(4) If contamination persists, obtain medical assistance
and notify the Campany RSO,

If equipment decontamination efforts are unsuccessful, the
procedures to be followed shall depend on the value and
ownership of the items involved, the degree of
contaminations, and the half-life of the contamination
activity. Every effort shall be made to thoroughly
decontaminate rented or borrowed equipment. If all efforts
to decontaminate items of equipment, clothing, etc., have
failed to render the radiocactive contamination to background
and the measurable activity is apparently "fixed" the user
in charge has three alternatives. They are as follows:

(1) If the "fixed" contamination measure less than 0,2
mR/hr at one centimeter, the item of equipment, article
of clothing, etc., can be returned to normal use.

(2) If the "fixed" contamination measure more than 0.2
mR/hr at one centimeter, the item or items in question

shall be treated as radiocactive waste and disposed of
accordingly.

Safety Manual - page 21




(3) I1f the item containing the "fixed" contamination (which
measures more than 0.2 mR/hr at one centimeter) is such
that it is continually used in tracer operations, e.q.
parts of a dump bailer, tracer injector, etc,, and will
be used in no other operation, then it may continue to
be used if it is labeled properly and treated as a
radioactive source,

The user in charge shall be responsible for all contaminated
equipment. That is, for any equipment, waste, area, or wash
water that falls within the above alternative situations.
The user in charge shall personally supervise its safe
disposition either by staying on the job until the
contamination iy removed or transporting the equipment to
the base where it may be stored awaiting further
decontamination efforts/disposition,

D. 1OST SOURCE PROCEDURES

1.

In the event a tool containing a sealed source of radioactive
material is stuck in an oil or gas well, the following procedures
should be followed:

a.

b.

Contact the Company RSO, Fort Worth with preliminary
information. The RSO will make required contact with the
appropriate licencing agency (N or Agreement State).

Remain in contact with the well operator and offer advice
and recamendations regarding safe fishing (retrieval)
procedures and make the well operator aware of the
possibility that fishing procedures could damage the source
capsule.

During the retrieval operations, a qualified Radiological
Handler will monitor for radiation at the surface, using a
gama logging tool near the pipe for fluids circulating fram
the hole, or using a low level beta/gamma survey meter,

retrieval of the source, if no radiocactive
contamination is detected, remove the source housing
assembly fram the logging tool and physically check it for
any damage such as abrasions brought about by metal to metal
contact or any disfigurement brought about by pressure.

Should any radioactive contamination be detected during
retrieval, or if the source appears to be damaged,
immediately notify the Campany RSO.

1f there is no evidence of radicactive contamination or
physical damage, the source will be leak/wipe tested and the
wipe sent for immediate analysis. The source will be kept
in the storage container out of service pending receipt of
the analysis results.
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If retrieval efforts are unsuccessful, the planned abandonment
scheme must be coordinated with and concwrred in by the radiation
licensing agency and the state agency controlling the drilling of

gas/oil wells. Following are the generally acceptable
abandorment methods:

a. A source left below a producing zone presents little
difficulty., In most cases the normal cementing of the
production string of casing or tubing will isclate the
source, If the well is to be produced fram open hole
campletion, cement should be spotted around and/or above it
to prevent the movement of fluids past the capsule and
eventual destruction of the capsule through abrasion.

In questionable cases the life of the capsule and the
solubility of radiocactive material might influence the
acceptance of the proposal. (The source capsules have an
estimated life of 500 years in undisturbed salt water. The
solubility of the radicactive materials is in the order of
one part per billion per week).

Production of gas, water or oil past a source should be
prohibited unless the capsule is protected fram abrasion.
Casing or tubing should be adequate. The spotting of
cement, if practical and feasible, adds to the protection.
Care should be taken in setting casing past the location of
the tool to avoid dislodging it. A gamma-ray survey run
after the casing is below the zone will give assurance that

the tool and source will not be encountered and damaged at a
lover level.

In the event a source is left in a producing zone, it should
be cemented in place if possible. Extreme caution should be
used to avoid re-entering the original hole and damaging the
source container, Normally, the source is at or near the
bottam of the tool. If there were sufficient clearance to
place cement around the source, the tool would, in most
cases, be retrievable., However, the drilling mud would
probably harden in a short time to prevent appreciable flow
of fluids by the source. 1In addition, the separation
between the new and old holes would reduce the rate of flow
at the tool to a very small figure. It is recomended that
the new and old holes be separated by at least 15 feet to
preclude any possibility of damage to the source by
perforating.

The cement plug isolating the source/tool is to contain red-oxide
dye, and a deflection device is to be set atop the plug (drill
collar, inverted drill bit, whipstock, etc.).

The well operator will be provided a permanent placard containing
pertinent details of the abandorment which is to be permanently
affixed to the well head.
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A written report will be provided the licensing agency (copy to
the State Well Permitting Agency) within 30 days of abarndorment
detailing recovery attampts, isolation pProcedures, well
Operator/lucation information, amd a copy of the permanent
Placard provided the well operator,

PUIS!DNHH‘KNHIX;INSM(M)

1,

WARNING: When actigatad, this tool emits 14 mev neutron radiation
at the rate of 10° neutrons By second. This is approximately
equivalent to the 50 Ci Am It is not to be
Operated on the surface unless:

a. The tool is shielded in the 1000 gallon calibration tank.

b. A temporary perimeter is established (2mR/hr) and marked
with "Caution - Radiation Area" signs (8' either side of the

axis of the tool and 5' frem the uphole/downhole ends of the
tool)

The restricted area is under continuous surveillance of the
Radiological Handler operating the tool.

When performing logging services, the tool is not to be energized

before going into the hole to a depth of at least 50°',

twenty
minutes; therefore, the tool is not to be brought to the surface
before this cool-down period has elapsed.

The tool presents no radiation hazard to persomnel in its
de-energized state.

The vacuum tube portion of the tool contains an exempt quantity
of Tritium gas (300 mCi) which in the de-energized state is
absorbed onto a titanium sleeve, The tube is surrounded by a
high pressure (20,000 psi) steel housing, and it may be safely
stored on shop tool racks and carried in truck tool racks.

It will be accounted for/included in location radioactive

material inventories. Inspection during inventory will consist
of::

a. proper labeling/engraving of the DOT exemption,

b.

generator tube will only be
Gearhart Industries, 1Inc. Fort Worth
manufacturing facility. All defective Or excess to needs

tubes will be returned to the Fort worth facility for
disposition,
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CHAPTER 111 EMERGENCY PROCEDURES

Brergencies vary greatly in their respective hazaids, which may be in the
form of spills, fires, explosions, and vehicle accidents which could result
in the spread of radioactive material contamination. The Bureau of
Explosives of s is the guide for these
procedures , are na . gituations would likely
involve additional or variations to these procedures.

A. Vehicle Wreck - In the event of an accident while transporting
radioactive materials, the following procedures should be
followed:

1. Do not leave the area unattended by qualified personnel.
2. Notify Emergency Response Agency.
3. Notify the Radiation Safety Officer.

4. Survey the area and close off where the radiation level
exceeds 2 mr/hr.

5. The RSO will notify the proper regulatory agency.
B. Fire involving radicactive material

1. Notify all personnel in the immediate area.

2. Notify fire department/emergency response agency.

3. Attempt to fight fire if a radiation hazard is not
immediately present.

4. Notify Campany RSO, who will contact required regulatory
agencies.

5. Following the emergency, survey the area to ascertain
radiation level/contamination present.

6. Survey personnel involved in cambating the emergency.

7. Prepare a detailed report and forward to Campany RSO, who
will prepare required reports to regulatory agencies.

C. Leaking Source

1. If a leaking sealed source is suspected or detected during
logging operations, shut down the operation.

2. Notify well operator and immediately contact Company RSO
with details. RSO will contact regulatory agencies and
coordinate the assistance of a qualified and licensed

company capable of dealing with the problem.
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3.

Establish controls for keeping personnel out of the
immediate area until qualified assistance is on-scene.

D. Radiation Spille

1.

Because of the limited activity associated with tracer
studies, it must be understood that a value judgment must be
rendered by a qualified employee in the definition of a
spill before emergency procedures are implemented. Minor
spills should rot be considered an emergency. However,
grutcffortohouldboukontoclom\pmmw
implement decontamination procedures.

Notify all personnel not involved in the spill to vacate at
once, Only employees who are gqualified radiclogical
Handlers will be allowed in the spill area, and then only
with protective equipment, a calibrated survey meter and
proper dosimeter devices.

1f the spill is licquid, pinpoint the area of the spill with
a survey instrument and institute the following procedures:

(a) Don protective clothes, disposable gloves, rubber boots
and proceed to institute decontamination procedures.

(b) 1f the spill is on the skin, flush thoroughly with
large qQuantities of fresh water and use an industrial
soap, if available. Repeat this operation, checking
the contaminated area after each washing with a proper

surveying device to insure thorough cleaning of the
contaminated area.

(¢) 1f the spill is on clothes, remove the clothing.

(d) If the spill is in a roam or enclosed area, switch off
all exhaust fans and vacate the roam.

(e) Notify the Radiation Safety Officer as soon as
possible.

(£) Permit no person to resume work in the spill area. If
necessary, post a man to insure that the contaminated
ares is not inadvertently entered.

(g) Because of the judgment evaluation involved, the RSO

will notify the applicable regulatory agency as soon as
possible for assistance.
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SOURCE HANDLING TOOL ASSEMBLY

¥ /20 curie AmBe 241
02 990602

02 9905 32

/ HANDLE
4

‘ 1/8 ROLL PIN

02 990619
ASSEMBLY,
SHAFT
(WELDMENT)

C

i

N

)

'

\

‘.‘ 02 9905 18

3 ASSEMBLY,

\ TUBE SMAFT
(WELDMENT)

25/32 REGULAR
~ 12 POINT SOCKET

/ (REF )

B o il

\\\\'0,'—-r-’-'

VLN




SOURCE MANDLING TOOL ASSEMBLY
SNP TOOL ~ 2 curie CS 137 6 curie AmBe 241
02-9905.01

029906 22
HANDLE MOLDER

151631 84
PRESS V14 DIA X186 LG
STAINLESS STEEL ROLL PIN

02 990614
ASSEMBLY, SPACER TURE

02990613
ASSEMBLY, SHAFTY

02 990626 (REF )
" STOP
-

161604 .61
®#10 32X 3/16 LG
s ALLEN SET SCREW

02 #9186 23

WRENCH (IMODIFIED) ALLEN

Note: Alige flats with tapped holes and secure
in place as shown

151602 66
_#6 . 32X 1/8 LG
ALLEN SET SCREW

02 9905 27
PIN, GUIDE




SOURCE LOADING TOOL ASSEMBLY
F/1:11/16 SOURCE HOLDE A8 curie AmBo 241
02 9907-10

02 9807 83
HANDLE

1/8 ROLL PIN

v 02 9906 11

- ASSEMBLY

" SPACER
WELOMENT

4
"
{
|
b
[
>
v
-
"

02990012
ASSEMBLY,
SHAFT
(WELDMENT)

-
AX‘SLI.““XX‘TU;[




SOURCE MOLDER ASSEMBLY
/3 curie AmBe SOURCE
02920018

(REF )
16 2009 48
L~ 3 eurie AmBe SOURCE

02-9200-34

02920036
> SOURCE HOLDER

LEAD mL\

/ SPRING

O-RING 15568113

O-RING 15568218

02920037
« RETAINING PLUG



SOURCE HOLDER ASSEMBLY

F/6ci ~ AmBe 241
0347050
03470621 03470626 ;33011»
SLEEVE SHELD BTM 4 . URCE (AmBe 1 X 2 6 ourie)
ENGRAVING o’.:.‘.:a »

(2 REQUIRED)

03470522
034708 30 SCREW, FLAT HD. HOLDER SOURCE
GUIDE PIN 4x40NC X 1/8

(3 REQUIRED)

SCREW. FLAT HD SHOWN 90 OUT OF PLACE
#256NC X 1/4LG. 8 STL. SOC. MD CAP SCREW

(3 REQUIRED) $/16 18NC X 3/8 LG (2 REQ'D )



BULL PLUG
03470061

SOURCE HOLDER ASSEMBLY

F/2¢i - C§ 137
03470116

O RING

166682 28
/ (2 REQUIRED)

SOURCE HOLDER

03470138 \

ROLL PIN

Fa N

REF. 16.2011.39

/ C$:137 2 curie SOURCE

Mx\‘xb‘eov\

CAPSCREW

1/4 X 20 X 3" DP
STAINLESS STEEL
(2 REQ'D)




G/R CALIBRATOR API UNITS
20 MICROCURIES ~ RADIUM 226
02990203

1/4 .20 X 1/4 LG. SET SCREW
(2 REQUIRED)

/

wir

029902 1%
« SOURCE HOLDER
l
|

32 MR/HR SURFACE
" JFEET ~ 1 MR/HR

6§ MR/MR SURFACE

JFEET - 06 MR/HR 10 MR/HR SURFACE SOURCE 20 MICROCURIES
SFEET - 16 MA/HR RADIUM 226

02990216
o EXTENSION
A A
v v
4

ﬂ-----—d)d




20 curie AmBe SHIELD
DOT ~7A
156201146

{ s |

¢

LJ

SURFACE
94 MR MR
92 MR/HR
94 MR/HR
92 MR MR
90 MR/HR

O A A A0 R0
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SOURCE STORAGE ASSEMBLY
SPEC 7A 127 2 curie ~ C$:137
02.9908-06

SURFACE ~ 27 MR/HR
3 FEET « 12 MR/HR

| 03.470118
! 2 ¢ - C8 137

¥

] SURFACE - +50 MR/HR

l 3FEET < 1.9 MR/HR

SURFACE - 5§ MR/HR
IFEET « 9 MR/HR
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OPERATING PROCEDURES
003-4700-876
0. RING INSTALLATION TOOL

SCOPE

— s

003-4700-87% D-f‘n$ Installation Too) is designed to instal) O.rings on 003.
4701.015 Source Molder Assembly. It also containg features to clean NDering
grooves on the Source holder assembly. The installation too) provides the
capability to instal) the O-rings while minimizing radiation exposure,

Changing O-rings on the 2 Curie Cesfum-137 Sealed Source can result in ex-
posure greater than that permitted by Industry standards, thus, creating the
potentia) for serious Yong term health hazerds to personnel performing this
task; 1f recommended procedures are not followed., Since the effects of shield.

ing end distance are reduced during this operation, 1t 1s fmportant to minimize
the time spent completing the task,

Tools Reguired

Source Hand)ing Too) (002-9906.001)
O«Ring Installation Too) (003-.4700.876)
0-Rings (015-56R2.028)
Mook Tool, XeActo Knife or

Rezor Blade
Bench Vice
Silicon Lubricant (0)5.1665.086)
Paper Towels

PROCEDURE (See drawing next page)

Assemble Required Tools/Materia)

Establish and Post Radfation Area - ("Caution - Rediation Area" Signs).
Clear ares of unnecessary personnel and insure availability of assistance

to prevent unauthorized/inadvertent entry. (2MR distance, 40' or greater).

Pemove Source Holder Assembly from Storage Pit/Transportation Shield.

Secure Assembiy in Bench Vise (Close Jaws of vise on outer tube of
handl ing tool with “Focused Window" of Source Molder at 9 or 3 o'clock,
88 viewed from end of Mandling Tool. Perform al) operation with Body

positioned on Side of Source Holder Opposite from which “Focused Vindow'
is facing.)

Remove existing O-rings (2) with Mook Too)l, X<Acto ¥nife or Razor Rlade.

Place Paper Towel over end of O-ring Installation Tool and slide over

end of Source Holder to Engage Groove Cleaners, (2) in “0" ring grooves,
rotate too)l to clean grooves., Repeat as necessary to remove all foreigr
material,




O-RING INSTALLATION TOOL

SOURCE MANDLING T

SOURCE MOLDER ASSEMBLY

7

BAFFLE'WALL




Apply $111con Grease to "0" Ring and instal) in groove on spring loaded
end o7 Installation Too).

Rotate Installation Too) to @ position which will allow opening in inner
sleeve to pass over a)ignment pin in Source Molder., S)ide Yool over
Source holder and push (“Bump") to deposit D-Ring in far O-ring groove.

Apply §111icon Grease to Second O-Ring and instal) in groove on tool,
Rotate installation too) so that baffle/wa)) of fnner sleeve will butt
apainst alignment pin in source holder. S)ide too)! over source holder
sO that alignment pin contacts wall/baffle of inner sleeve and push
(“"Bump") to deposit “0" ring in near D-ring gland,

Return Source Molder Assembly to Storage Pit/Transportation Shield

NOTE: When grasping O-ring installation Too)! during O-ring groove
cleaning process and/or when installing new Derings, grasp
too) as far from source holuer assembly as possidle in order
to further reduce hand/finger exposure.
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Applicetion for Safety Review of the
Design for the Gearhart Downhole

1. Sumnary Dats:

Date - February 10, 1984,

A
B.
C.
D.

Device Type ~
Model - Model

Accelerator

Downhole Accelerator
Nunber 013-1004-000

Applicant ~ Gearhart Industries, Inc.
P.O. Box 750
Alvarado, Texas 76009

Gearhart Industries, Inc. will be the manufacturer and the distrib-

utor of these

devices., For further information, contact Dennis

R. Russell, Radiation Safety Officer, at 817-783-3307, Ext., 416,

Other Companies lnvolved - None
_Sealed Source Model Designation - See 11, A.
Isotope and Maximum Activity = Tritium, maximum of 3,000 aCi per
device.
k Test Freguency = The device will be leak tested immediately

after it has been filled with tritium and again just prior to
shipment to the field and vpon receiving 1t back from the field

at the Vacuum

Principal Us

Device Facility at Alvarado, Texas.

- Code F: 0i) and Gas Well Logging

« This is a custom device. This device has been

Suston Device

specifically designed and constructed according to Gearhart's
proprietary design as stated in Gearhart's application for a
Radioactive Material License dated June 7, 1982. As you are
avare, TDH Radicactive Material License No, 5-3284 was avarded
to Gearhart Industries on October 7, 1982,

Custom User =«

Cearhart Industries, Inc.

Wireline Division

P.O, Box 1258

Fort Worth, Texas 76101

Tx # 5-2113, Expiration Date -~ September 30, 1986




11.
A,

B.
C.
D.
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scr ive Data:

scrd n « The complete logging tool system consists of &
puls evterium-tritium accelerator, (Downhole Accelerator)
s sodiun fodide/photomultiplier detector, a series of tiwe
counting gates and a digital telemetry system,

The Downhole Accelerstor (nmeutron tube) contains tritium gas
that has been absorbed onto the surface of the tube's target,
which is titenium or scandium plated onto copper. Other
materials used in the tube include 304 and 17-4PH stainless
steel, glase, ceramic, Kovar and samarium cobalt.

The overall length of the tube, including Lloctticﬂl feed
throu;?a,to slightly over 7" and the tube's maximum diameter
ie 1 5/16",

Methods of fabrication are the same as those employeed in
vacuum tube technology.

~The American National Standards Institute's (ANSI) classification

for the device in AE!*_!Q:**;;{!*EQ*. The tritiun is defined
a8 & Tracer Material for o . ownhole work., The tube is
defined as a‘!gagg for qualitative or quantitative chemical

composition ut R ference: American
National Standar - .

Labeling - Labeling will be in compliance with TRCR 36.109.
Drawing - See Attachment 1.

Conditions of Norma = The device will be operated in cased
and uncased formation boreholes at pressures up to 20,000 p.s.i.
and temperatures of 400°F, The device will be used by Gearhart
Industries Qualified Well Logging Engineers on oil, gas and
mineral well locations throughout the world., Neutron generators
are turned off when not in use; therefore, they present no
neutron or radiation hazard in this state. However, when
energized, they must be treated like any other source of 10*
neutrons per secend, The expected useful life of the device

is 400 hours minimum,

Limitations of Use ~ If the device is involved in a vehicle

accident, it is believed that the tritium will be completely
contained within the inner glass envelope, the stainless steel
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sleeve and/or the heat treated outer protective steel pressure
vessel. In the event of a very intense fire, it is believed
that all the tritium will escape all containment envelopes.

F. aEgggllggtzgglgll « See 11. A, plus application for Radiocactive
terial License dated June 7, 1962, License No, 5-3284 was
svarded on October 7, 1982 to Gearhart Industries, Inc.

th and Sa !
i is !
ereances: Texas Bureau for Control of Rediation, Regulations,

i -

Parte 11, 21, 22, 35, 4] and 42; ANS] publication
! N538-1979 entitled "Classification of Industrial
lonizing Radiation Gauging Devices".

The Gearhart Downhole Accelerator, in the "off" state, poses

radiation hazard since the contained tritium gas only emits

beta particles. In the cold state, only & small amount of tritium
" (probably less than 10 ppm) is free as & gas in the tube. The

majority of the tritiun is chemically bound as & hydride on the

target or as & hydride in the gas control system, While the

free tritium in the tube is not & hazard, unless the tube is at

operating temperature when it is broken, there is the potential

hazard from the tritium absorbed on the tube surfaces. This

tritium is rather easily removed;

must be conducted with & degree of caution.

B, Manufacturing and Distribution Controls:

1.

The person(s) performing the Quality function is the manager
of the Vacuum Devices Facility in Alvarado, Texas, or his
designee(s). Person(s) with the Cuality function have the
authority to:

a. Examine all records of the device program which are
relevant to radiation safety.

b. Reject and obtain proper disposition of the defective
material and workmanship.

Persons performing the Quality function are responsible for:

a. Participating in design reviev of the device, identifying

therefore the clean up operstion
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and suggesting necessary improvement in the device
components which constitute or satisfy the safety
features and requirements of section 3 of ANSI
standard N538 for devices.

Monitoring the performance of, and recordkeeping
associated with, prototype testing, and verifying

that device production models meet the stated radiation
numerical classification.

Devising and implementing documented test, inspection,
and corrective action procedures for device components
which constitute or satisfy the safety features and

rvequirements of section 3 of ANSI standard N538 for
devices,

Esteblishment of an audit procedure, monitoring all
aspects of the device program which may affect radiation

safety such as installation, servicing, shipping and
instruction manuals.

A safe and reliable neutron tube is guaranteed by the Vacuum
Devices Quality Assurance program and strict adherance to

Quality Control procedures. The Quality Assurance program
assures the following:

@. That the design documentation listed are provided as
required:

. assembly drawings

. detail parts drawings

« parts lists

. parts and material specifications.

That the following procedure documentation ere provided
as required:

. assembly procedures
+ test procedures

inspection procedures
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.safety procedures.

¢. That safe and adequate facilities and equipment are
provided for fabrication and test.

d. That personnel are trained in assembly, test, inspection
and safet) procedures.

e. That procedures are qualified prior to use on the
assembly line.

The following Quality Control tests are performed by Vacuum
Devices personnel:

a. Viuual and dimensional inspection of incoming parts to
assure conformance to drawings and specifications.

b. Visual inspection of assemblies after each assembly
procedure.

¢, Helium leak test of final assembly to assure integrity
of welds.

d. Wipe test of tritium filled tube prior to testing.
e. lesting of the tube to insure proper operation.

f. Wipe test and final packaging just prior to transfer
to the field.

The various test/inspection devices, e.g., gage block set,
height gage, and surface plate are factory calibrated <{th
methods that are traceable to a national standard.

Traceability of the neutron tubes is facilitated through

the information recorded on the Gearhart Industires'
Certificate of Assay, Transfer and Disposal. See Attachment
11.

Note: The neutron tube doee not contain a sealed source.
See Section II. A.

In the following, the method used for determining the activity

of the tritium used in the neutron tube is described.
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The present design of the neutron tube requires 296 mCi of
tritium. From this value, a quantity of tritium gas in

terms of the product of pressure and volume (PV) was determined.
A volume was then chosen and from the PV and the volume,

the pressure required was determined ( > = P). In the

actual filling operation, an accurately known volume and the
neutron tube are evacuated to v 1 X 10°* Torr. The volume

is then isolated from the tube and the vacuum system and
filled to the required pressure, taking into account the
temperature of the volume chamber. The volume is then
isolated from the source of tritium and its contents let

to the neutron tube. A getter in the ftube sorbs the gas,
finally achieving a base pressure of ~ 1 X 10™° Torr. The
neutron tube tubulation is then pinched off, sealing the tube
and releasing it from the vacuum - gas filling system.

From activity of tritium required by the neutron tube (296
mCi), the specific activity and molecular weight of tritium,
a pressure~volume product may be obtained.

The specific activity of tritium is 9.64 X 10" Ci/gm (Ref. 1).
The atomic mass of tritium is 3.01605 (Ref. 1). Since tritium
is diatomic, the molecular weight is 2 X 3.01605 = 6.0321 gm/mol.
Therefore, 6.0321 gm/mol X 9.64 X 10* Ci/gm = 5.814 X 10" Ci/mol.
1 mol., = 22.4 liters at 760 Torr and 0° C. (Ref. 2). Therefore,
the PV of 1 mol. at 0° C = 22.4 X 760 = 17024 Torr Liters,

Since } mol. = 5.814 X 10" €4, 17024 Torr Liters = 5,814 X 10" Ci,
R Tt ey X 17024 T1 = 8.67 X 1077 T1 = PV at 0° C for

the gas load in one neutron tube,

The volume chamber used has a capacity of .512 1 including
valves, fittings and pressure trinqdurfgs. Therefore, the
512

pressure required at 0° C = = 169 7T

To correct the pressure for a new temperature:

(.169T) (273 + Tye)
273

Where Tye 15 the temperature of the volume chamber at the time
it is to be filled.

For example, {f the filling operation were taking place with
Tye at 22° C (our average experience) the pressure would be;
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: 169 T 22;3 *22) . .183 Torr

In our system, the pressure is measured using an MKS Baratron
pressure transducer model # 22BHS-A~B~10 and Indicator =
Power Supply model # PDR-C~2.

Our tritium is purchased from Oak Ridge National Laboratory
in cylinders containing 50 Ci. Our gas fill system includes
two independent electrically heated zirconium getters
manufactured by S.A.E.S. Getters Inc. One has a capacity

¢f approximately 55 Ci of tritium, the other approximately

2 Ci. The larger one is used for the primary storage
reservoir wvhere the initial load of 50 Ci is deposited.

The smaller one is used an a means for removing any decay
product from the gas about to be loaded into a tube.

The zirconium getters will not sorb helium (He® be’ .z the
decay product of T'). However, any decay product j:.duced
within the getter during the time the tritium is stored there
is trapped until the getter is heated to remove the tritium.
Some He? will therefore evolve during the evolution nf tritium
for use in the neutron tube.

The technique for purifying the tritium is to evolve a small
amount (about 1 Ci) of tritium from the primary storage

reservoir and sorb it on the smaller reservoir. Any He
that evolves with the tritium from the primary reservoir

{s therefore left free and is pumped to an fon pump. The

purified tritium is now evolved from the smaller getter to
pressurize the volume chamber. After the tube filling is

completed, any tritium remaining in the small rescrvoir is
returned to the primary reservoir.

4. Each device is leak tested after being filled with tritium
as follows: The entire device is wiped with a "packing peanut™
which is placed in a glass scintillation vial. The "peanut"
1s dissolved in 15 ml. of scintillation fluid and this vial
and a control vial are counted in a Tracor Analytic, Model 6895,
Beta Trac Liquid Scintillation System. The davice is classified
as acceptable if the quantity of removable radicactive material
is less than 0.005 microcuries.

Reference 1, Radiological Health Handbook, Revised Edition 1970
Reference 2, Handbook of Chemistry and Physics, 62nd Edition 1981-82
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The complete device (Gearhart Tndustries Downhole Accelerater)
i1l be approximately 23 feet long with a diameter of ) 11/1%
inches. It will have an external pressure vessel of hardened
4130 steel tubing with a wall thickness of 0,120 inches. This
vessel will withstand 20,000 pounds per square inch (p.s.i.).
The interior will be protected by a stainless steel liner
made of 321 stainless steel with a wall thickness of 0,035
inches and a diameter of 1 3/8 inches. All internal components

are segmented with "0" rings and cumpartment bulkheads sufficient
to withstand 20,000 p.s.i.

The completed device will be mounted on a GCearhart Well Logging
vehicle which will transport it to temporary job sites
throughout the world. The initial leak testing and radiatien
surveys will be conducted at the Gearhart Vacuum Devices
Facility at Alvarado, Texas.

Disposal of radicactive waste will be accomplished under
contract with a State approved vendor.

The device will be leak tested immediately after being

filled with tritium and it will also be leak tested just
prior to shipment to the field. It will also be leak

tested when the device is returned from the field for
periodic maintenance, repair or tube exchange. While

the normal leak test interval is six (6) months for sealed
sources, this device is not classified as being or having

@ sealed source - see Section II1, A, Therefore, leak testing
will be conducted only at those times mentioned above.

It should be noted that the users of this device will be
CGearhart Industries' Qualified Well Loggping Engineers.
They will, of course, be provided with a copv of pertinent
radiological safety and operating instructions for the

device., With each device, Gearhart Industries, Inc. will
provide:

a. A certification that the device has been appropriately
tested for leakage and contamination immediately prior
to being transferred to the field.
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P. A certificate of assay for each device.

¢. Instructions for the safe usage of the device.

Manufacturer's Safety Analysis of view:

The engineering design criteria uvsed in the device's design

was such that the device would operate in a pressure environment
of up to 20,000 p.s.i., and a temperature environment of up

to 400° F. The probable effects of ahnormal severe conditions,
such as vehicle accident or fire, on the containment system

is as follows: {

8. Vehicle accident = the tritium will be completely
contained within the inner glass envelope, the
stainless steel sleeve and/or the heat treated outer
protective steel pressure vessel.

b. Very intense fire - the tritium will escape all
containment envelopes.

Several neutron tubes (devices) have been manufactured,
tested and evaluated to date., In all tests, the integrity
of the tubes' containment system remained intact.

Radiation measurements (neutron, Y-rays) were made with the
device "off" and "on'" at distances of 4 ft., 2 ft. and 1 ft.
Measurements at the devices' surface with the tube "on"
saturated the detectors. The measurements were made with a
Ludlum Model 3 Survey Meter, serial # 19373, a Ludlum Model
44~7 End Window GM Probe, serial # 12669 for gamma rays

and a Ludlum Model 42-2 Fast Neutron Scintillation Detector,
serial # PR2992 for neutrons. The following chart shows the
test results.

Tube
Condition

Tube to Tube to | y=-rays Neutrons
CM Probe Neutron Detector nr/hr mr/hr
in f¢t. in ft.

Of f

0 0

Oft

0 0

Of £

0 0

On

230 24

On

440 120

On

e I E o R L £
e et o e L R

1400 1900
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K
This device will not be distributed to persons generally
licensed pursuant to TRCR 41.22 (d). See Section I1I B. 7.

This tool emits 14 MEV neutron radiation at the rate of ten
to the eight power neutrons per second., This is about equi-
valent to a 50 curie AmBe source. 1T MUST NEVER BE OPERATED
ON THE SURFACE UNLESS PROPER PRECAUTIONS ARE TAKEN TO AVOID
EXPOSING PERSONNEL TO RADIATION.

(a) The tool may be tested or calibrated on the surface
only if the tool is in a controlled area shielded in
@ calibration tank or block house which is properly
‘posted with "Caution Radiation Area" signs at the 2
uwr/hr level.

(b) Tie tool is to be included on the inventory record
by seria. number, which 1is engraved on the steel outer
housing.

(¢) The tool does not emit detectable ionizing radiation
when not energized, but is to be stored in a secure
arez when not in use.

(d) Refer to the Gearhart "Radioactive Material Storage,
Usage, and Operating Instructions" manual for emergency
procedures and for lost source downhole.

(e) TRANSPORTATION: RADIOACTIVE DEVICE, N.0.§., LIMITED
QUANTITY. UN 2911. EXEMPT IN ACCORDANCE WITH 49 CFR
173.421/173.422.
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GEARHART INDUSTRIES INC.
Vacuum Devices Facility

CERTIFICATE OF ASSAY,
TRANSFER AND DISPOSAL

Neutron Tube

Date of Manufacture

Tube Serial No.

mC 1

Isotope

Removable Contamination uCi

ate of Assay
adiation Safety Officer Date
TRANSFER
ate of Transfer Too) Serial No. !
ite Location
Transferring Officer Date
TRANSFER
ate of Transfer Tool Serial No.
ite Location
Transferring Officer Date
TRANSFER
Pate of Transfer Tool Serial No.
E}te Location
Transferring Officer Date
DISPOSAL
isposal Date Disposal Location
lgadiation Safety Officer Date




GEARMART INDUSTRIES. INC

 March 28, 1984

Mr. Floyd R. Hamiter, Chief

Industrial Uses Program

Division of Licensing, Registration and Standards
Bureau of Radiation Control

Texas Department of Health

1100 West 49th Street

Austin, Texas 78756-3189

Dear Mr. hamiter:

This letter is in response to your letter dated March 26, 1984 requesting

additional information about labeling, neutron energy and neutron flux
data.

1. Labeling -~ We will have two (2) labels on the inner stainless steel
pressure liner. Both labels will have the standard radiation caution
symbol. One (1) will state; "Danger - Radioactive - Do Not Handle -
Notify Gearhart Industries". The other label will contain the following

information: Isotope, activity assay, date of assay, and serial
number of the device.

The information requested is contained in the following table.

Tube Tube to Tube to Y-rays ] Weutrons (14Mev) |

Condition GM Probe Neutron Detector mr/hr
in ft. in ft.

0ff 0 0
& 0 0
0ff 0 0
On 230 96
On 440 480
On 1400 7600

1f you need any additional information, feel free to give me a call.

neutrons/cm?

Sincerely,

“\ s ﬁ? /

1.-/ PR . 'Q.,-‘on.@_/\\
Dennis R. Russel)

Radiation Safety Officer

Gearhart Industries, Inc.

Alvarado Development Dept.

P.0. Box 750

Alvarado, Texas 76009
B817-783-3307, ext. 416

bie GO QILTODL FTW  Telex 75-825¢

My s 3
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' :f:. REGIbTRY OP RADIOACTIVE SEALED SOURCES AlD DEVICES 11 lﬂ'

1 .+ SATETY EVALUATION OF DEVICE
,.-. ; | SR ] | | T‘ | | ¢ ' |
| NO: TX  D1O1S . DATE: Aprid 17, 1984 . . .pAGE 1 OF 4

" MODEL: 013-1004-000 <

* MANUFACTURER/DISTRIBUTOR: Gearhart Industries, Inc.

DEVICE TYPE: Downhole Accelerator i ; V{' i i-i

4 S uh ‘.. " N % .a3'n sV g - B R . W' * aoowmde
& T, . o TRIT. " ¢ T e e Y o T : i L LN 4 )

i 4

P. 0. Box 750 L
Alvarado, Texas 76009

SEALED SOURCE MODEL DESIGNATION: N/A

ISOTOPE: E-3 ~ MAXINMUM ACTIVITY: 3 Ci.

LEAY _TEST FREQUENCY: None . e wa

i
PRINCIPAL USE: 0il and Gas Well Logging

-n

CUSTOM DEVICE: X YES NO

CUSTOM USER: Gearhart Industries, Inc.
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NO: TX  D1018  "DATE:  Aprid 17, 1904 - PAOE 2 OF 4

DEVICE TYPE: Downhole Accelerator

DESCRIPTION: The conplete sycstem consists of u pulsed deuteriup~
tritliuc accelerator, a scintillation detector, a digital telemetry
sysiem and associated electronics. This systen is approximataly
23 feet long and 1 11/16 inches in diesmeter. The accelerator
tute is seven inches long and 1 5/16 inches in diameter.

LASELING: Two labels are affixed to the inner stainless steel .
pressure liner. One label states, “"Danger - Radiocactive - Do Not .
Hendle - Notify Cearhart Industries". The second label lists the
isotope, activity, mssay date, and device s¢riul nunber. Both
labels heve the radiation trefoil.

DIACRAM:

. --’L- OVIRALL TOOL LENGTH = 23 FECT . ey

* HICH VOLTACE SLCTION

| [=E

r

o emman o L

s sl Ml Baoss Gl .. ool S - Y . S -. PR B
' L ACCELERATOR TUBE TARCLCT

& EATERNAL PRESSURE HOUSING




RECISTRY OF RADIOACTIVE SEALED SOURC ES AND DEVICES
SAYETY EVALUATION OF DLVICE

’

NO: TX Di018 DATE: April 17, 1984

DEVICE TYPE: Downhole Accelerator (yaleh s

CONDITIONS OF NORMAL USE: This device is intended for neutron
* e activation of underground formations for quantitative and ~
qualitative analysis. It is designed t0 operate at pressures to
20,000 p.s.i. and at temperatures of 400 F. A radiation hazard
exists only whén the accelerator is energized. It will then
produce 1 x 10¥ neutrons per second. The expected useful life
of the eccelerator is in excess of 400 hours.

PROTOTYPE TESTING: Several prototypes were designed and tested. The
menulaciurer designates an Aperican National Standards
Clessification of ANSI 65-111-888-R1.

!

EXTERNAL RADIATION LEVELS: No external redietion levels exist until
the accelerator 18 energized. At that time, the eccelerator
normally produces 1 x 10° neutrons/sec. Dose rates expected,
when the accelerator is activated, are listed in the Tabdle

Distance from Ganma Dose Rate Neutron Dose Rate
the Accelerator (ft) (zRem/hr.) «  (mRem/hr.)

230 ; 20
440 : 102
1400 $ 1610

)

Conpany represéntatives have indicated that the accelerator is
activated in pulses of 0.1 total time on &nd 0.9 total time off.

QUALITY ASSURANCE AND CONTROL: These devices are built using parts

which meet sirict standards. The final assend.y is tested to
insure proper operation of all components.

LIMITATIONS AND/OR OTHER CONSIDEZRATIONS OF USE:

1. This device is *o be distridbuted to Gearhart sud diaries.
2. This device ghould be activated only underground ~r in a
properly shielded area.
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Al

o1 X DiovS DATE: Aprid 17, 1984 . PACE 4 OF &

DEVICE TYPE° Downholc Acc;lergtor 0 : R S "

SAFPETY APAL‘SIS SUMMARY: This device can be used lafoly by or undcr
irect supervision of trained well logging ouperviaors.

" RETIRENCES: Letters and associated docupments dated Fcbruar¥ 10, foay4
and March 28, 1984. Proyidod by Gearhart Industries, Inc

© DATE: SZJ_/ g4 REVIEWED BY: J@X M

DATE: I‘% /@4 __ REVIEWED BY:

JSEUING ACENCY: Texas Department of Health



TEXAS DEPARTMENT OF HEALTH
RADIOACTIVE MATERIAL LICENSE

Page Lol Pupes

Bupplementary Sheet

LICENSE NUMBEW [AMENDMLRNT NUM¥L I

5-2113 33

Gearhart Industries, Inec.
Atin: E. H., Peveto
Wireline Divieion

P. 0. Box 1258

Fort Worth, Texaes 76101

In accordance with letter dated Februury 15, 1984, signed by Dennie R. Russell,
License No. 5-211% is hereby amended ae follows:

0 add Part T to Items 5, 6, 7 and 8 to reed:

5. Radio- 6. Form of 7. Maximum 8. Authorized Use
isotope Material Activity
T. B3 T. Gas and T. No eingle T. Neutron Activation Logging in
titenium unit to oil and ,ao velle usi the
tritide or exceed 3 Ci. licensee's Model 013-1 -000
gpcandiun Total: 50 Ci. downhold sccelerator.
tritige.

To add Condition 20 to read:

20. The licensee shall activate neutron generators only when they are located
dowrhole or when they are ehielded above ground in calibration tanke or in
the blockhouse. No generators ehall be activated in an open air environment
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Date May 2., 1984
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