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NRC Form 313 I U.S. NUCLE AR REGUL ATORY COMMISSION 1. APPLICATION FOR:
11241I (Chech and/or cornplete as approprostel

10 CF R 30

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
a. NEW LICENSEINDUSTRIAL

S** ettechott omtruct*ons tor detsas. tv AMENOMENT TO-
LICENSE NUMBERy

Cewustetert avohratums are totert nu thuske are wuth the Davosum of Fnet Cv'a le an<t At. uteri.et Saterv. 27~1759l'O2
Ofin e n! Nuclear Ataternal Satery, an't Safeguaruts. US. Nuclear Regal.atory Conunuss>on.

,_ gg Ng,,L oy ;
Washungton. DC 20555 or ainshcaroons nuy t>e futert in person at the Commission's oHice at L,ggnggnuuogn
1717 H Street. NW. Washington. D. C. or 1915 Eastem Avenue. Solver Stuing. M.orytarut.

2. APPLIC AN T*S N AME (instnut<on !sem verson, etc.J 3. NAME AND TITLE OF PERSON TO BE CONTACTED
REGARDING THIS APPLICATION

U.S. Geological Survey,WRD, Nevada St. Off . Douglas K. Maurer

TE LE PHONE NUMBE R ARE A CODE - NUMSE R C M TE N$ SON TE LEPHONE NUMBE R: A R E A CODE -- NUM8E R E M T E NSION
702-882-1388 702-882-1388

,- -. 4. APPLIC AN T'$ M AILING ADDR ESS (Include lso Codel 5. STREET ADORESS WHERC LICENSEO MATERI Al blLi aE USED
Sy. (Addren to evhkh NIfCcorrespondence, notices, bunetins. etc.. (lactud* Zoo Codel 2151 Lone Mt. Dr.' Carson City
i should be sent.)
( Nv89701-Permanent storage, also used atRm229 Federal Bldg.

temporary job sites throughout the U.S.705 N. Plaza St. Carson City, Nv.89701

(IF MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
tsee trems 16 and 17 for required troonone end emperoence of each indiv. dual named bewwl

FULL N AME TITLE

(p' (. . , , . ' . 5 p ;i '' '
, r-.~

l ia. Rita L. Carman 1 Logger

f 1_ # - /, i
b. {

,

,
.g

,,

c- . ?. 7 . .
W ~l,W/ p. ch a resume of person's trannung and emperrence as authned on items

s 7. R AOtATION PROTECTION OFFICER Atta
,, .- descr.. h.. r.st-s..h t.es .. der ,s.m t s.;

-

Douglas K. Maurer i o ; fa hp [ , 'l
! . , 8/ LIC$NSED MATERIAL

L ELEMENT ? CH EMIC AL :.N AME OF MANUF ACTURER M AxtMUM NUMBER OF

1 AND - ANO/OR AND MILLICURIES ANO/OR SE ALED
, ,,

N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI.
(et Sea 4 Sourcel VITY PER SOURCE WHICH WILLs

E
8E POSSESSED AT ANY ONE TIME

NO. A B C O

americium 241: 6eaiec neutron Campoeil racif1C
'" Berylium Source Nuclear-503 Hydroorob a 50 mil 11 Curies

(2)

131
- -.

i4:

DESCRIBE USE OF LICENSED MATERI AL
E

in Measuring soil moisture - 70196
e. _

Q f' Mf E* R ,"iW12:

8507160283 050530 dd.s i' /M[ [I
' 33 REGS LIC30

27-17595-02 PDR
,o
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9. STOH AGE OF SE ALEO SOURCES. .

I C;NT AINEC AND/OO DEVICE IN WHICH E ACH SE ALED NAME OF MANUF ACTURER MoDEL NUM:ER"
N- SounCE Witt sE STonEo oR USto.,

NO.
__

A. 8. C.

tu
Source housing: Metal CPN Corp. 503 Hydroorobe

(71

131

(45

10. R ADIATlON DETECTlON INSTRUMENTS
TYPE M ANUF ACTURE R'S MODEL NUMBER RADIATION SENSITIVITYI OF NAME NUMBE R AV AIL ABLE DETECTED '!ANGE

N INSTRUMENT (alphs. beta, (mollorcenteens/ hourt
ug_ gamma, neutront or counts /menutel

A B C D E F

'" Gieger tube Victorene 493 1 Gamma, Beta 0.1 to 50 mrem /hr

878 Geiger tube Eberline PNR-4 1 Neutron 0 to 5000 mrem /hr

,\ ' '

(31
~

19

(41

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
Qa. CAL 10R ATED BY SERVICE COMPANY Ob. CAllBRATED BY APPLICANT

NAME, ADORESS, AND FREQUENCY A ttach a separate sheet descroking method, frequency and standards
nc Per year , ,,, ,,, ,,fe,s ,;,,, jn,,,,,,n ,,,Gulf Nuclear InC.

100 Nasa Rd. one Suite 411 Webster,Tx77598

12. PERSONNEL MONITORING DEVICES
TYPE SUPPLIE Rh ICheck and/or comosere as appropriate.)

. (Service Companyl EXCHANGE FREQU,ENCY
- '

A B c
.

O{H FILM OADGE D MONTHLY

Clear Inc.p t?! THE RMOLUMINESCENCE O QUARTERLY
4 OOSIMETER (FL O; 100 Nasa Rd. One Suite 411

Webster, Tx 77598 -

*

O t3s Of HER (Spec o t:v O OTHER (Specor l:r

13. F ACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).

Oa L AHOH A T OR Y F ACILITIES, PL ANT F ACILITIES, FUME HOOOS (Incsude festrarnon. ,f anyt, E TC.
Oh S TOH AGE F ACIL I TIE S. CON T AINE RS, SPECI AL SHIE LDING (fened and/or temporarrl. E TC

Il* Hi Molt H ANOt ING TOOT.S OR EOUIPMENT, E TC
l I et Hi SPIH A TOHY PHOTECTIVE EQUIPME NT, ETC

14. WASTE DISPOSAL
*

NhMt. Of COMML ltCI At WASTE DISPOSAL SE HVICE EMPLOYE D

_ ..N/A
h II COMMI e4CI At WASIf OaSPOSAL SE HVICE IS NOT EMPLOYE D.SUHMit A Uf 1 AILI O DE SCHIPilON OF ME T HODS WHICH wtL L

Its USE O f OH OISPOSING Of it AOIOACTIVE WASTES AND ESTaMAf t S Of THE 1YPE AND AMOUNT Or ACTIVIT Y INVOt Vt O 4F
IHL APPt ICAIION 11. 8 OH St AL(.8) SOUHCES AND DE VICES AND THE Y WIL L Hf HE TUHNF t) to THE MANUF ACTUHI 84. 50 ST A Tl

Will be returned to manufacturer.
-

~
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INFORMATION REQUIRED FOR ITEMS 15,16 AND 17

Describe in detail the inf ormation rectuired for items 15,16 and 17. Begin each item on a
separate page and key to the application as follows:

15. RADIATION PROTECTION PROGRAM. Describe the. radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer.
control measures, bioassay procedures I,9 needmil, day today general safety instruction to be followed,
etc. If the application is for scalaj source's also submit leak testing procedures, or if leak testing will be
paarformed using a leak test kit, specif y manufacturer and m<> del number of the leak test kit.

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
items 6 and 7. Describe individual's formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was
reCeivede elC.

8.' - -. ~

a. Principles and practices of radiation protection.

b. Radioactivity measurement standardisation and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and measurement of
radioactivity.

d. Biological effects of radiation.

17 EXPERIENCE. Attach a resume for each individual named in items 6 and 7 Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on.

rw the-job training should be commensurate with the proposed use. Include list of radioisotopes and ..*

maximum activity of each used.
--.

8

18. CERTIFICATE
(Thus urem mv"s toe compiered lov wsplocenal

O

The .apphc.ent .on*1 any nor.o ..no e.es uunne thus evero! sare noe ts. hat! one the . opp tor.e*st nanee<1 on Itern 2,
svarery rh.ee thus pphe.oonen .s entra.cel no e nno onner w*th Tos se 10. Cente ne femte ros Royur.ornnes.n

I our .40. .n t th.oo .en not.une.o no s euehme.,9 here e. esso hnj.oeg .eny seasonenernenos are he<f hereros. .s n euer

.ne.t s en ee t on the he.r eer . e. ,o s un.o.etye .enas her -o.

WAflNING.- 8 8 U.S.C.. Sece.nn 8 008; Are of J.nie h.1948. G7 Seet. 749; mak es .e e ceemenet of f ense io nwh o . ..uf ung I.ise state,nens en
eepeesentei.on to en, des.eeemene o, eg.ncy ne the un.e.<s Siem es to any messe, ..th.n .is p.e.sd.cienn

e. LICENSE FCE nrouento ei. CrititrysNG or r Ci At (Sn,n.,u,el
(Sne Secrunn 110.39 90 CFR t/01

. _

N/A ' " ^ * '
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. -- RIS ilf1E for RiLa L. C 6,r u si .

A. f'rinciple; a nd pr... * i i .r. o f . .,d i.<' i.).. pr... ' ion:
'

,

1. Basic tra i n i ng ( uur ;.e oni ads.< tion :> a f .c i_ i, a r i'.I
nucluar soi1 .ja.jei, 3 hois. s o f' t. a i n i ag, ; ; o i.. CPil
Cor p. , 4/10/8'i.

It . R a d i o n c t i v i t y n e i,s u r c.... n t - mon i ' vi i..._. t e ' .i . i . p. . .i..
.

instru:n il>:
.

1. Basic training tourse on radiation efety and I

4 hour 3 of t r a i .....g , CPtt ,nuclear soil gages,
Corp.,.4/10/85.

C. flathematics basic to use and meat,urement of radioactivity:

1. College oath and calculu2, 1/, . 'd i. r e.i i t s , Ar.n e. i i. a n R i v ue ,.

g. ,
-

College, Gactoiento, CA, 9/7? Lo 1/70..
~

-

h 2. 'Colle.je Chesistry, it c r e.li t s , A;erican River Culluga,
I v/77 to i //S.

3. Colie.p phys.,io , i?(td.> c. . . s o n R i v .: . C o l 1. .,. . , ,,
..

9/72 to 1/75.

LJORK 1:).!*! R llt'CC *1 1 T H R t.D I A 1 1 0 ;l.-

i

|- 1 Conduc t.ed down-ho le so i l .do Vs tuce as .: ,u. e r.i e n t u 9.t: a
? CPN| neutron moisture gage at Fru,nklin Lake in the

'

Anargosa Desert, CA, 1/G4.
. .

!

b' 2. Planning to conduct down-hole avi t tur e m.easureuents -
at the tJ. i;da Tent 3it., *).:r. o. y , tJ t' , in i ng .is o t .g.,"

.
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(Radiation Safety Of ficer)
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In case of an Emergency contact:

State Office Chief

U. S. Geological Survey

702-882-1388
19 3
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I Introduction

Greater understanding of the water-bearing properties of subterranean
rock strata requires information obtained by logging the physical
characteristics of that strata. The Nevada State Of fice will purchase

a borehole logger capable of obtaining neutron scatter logs. The
Nuclear ~ Regulatory Commission (NRC) requires that the personnel
handling the gamna and neutron emitters have special training,
use special equipment, and. follow special techniques.

This manual provides information on' radioactive emitters, their
storage, t ra ns po rt , and use, emergency procedures that may be req ui red ,
the equipment used for normal and emergency procedures, and the
radiation safety program of the Nevada State Office. Copies of
this manual will be kept in all vehicles used to transport the sources,
and should be read by all personnel who use or supervise the use of
radioactive-sources.

The Nevada State Office will purchase a 50 millicurie americum-241,
D beryllium neutron emitter. This radioactive source is encapsulated in i

stainless steel cylinders designed to withstand pressures and temperatures
much greater than would be encountered in normal use. These capsules are

approximately 3/8 inch in diameter and 3/4 to 1 inch long. They meet
Department of Transportation (DOT) standards, 7 A-container (49 CFR 178.350).

. Possession and use of these sources by the Nevada State Office is
governed by NRC license No. expiration date,

II. RADIATION PROGRN! !!ANAGE!!ENT AND RESPONS1BILITIES

A. Direction

The well-logging unit is under the jurisdiction of the Nevada
State Of fice Chief, who may be contacted at:

>

Roon 227, Federal Building
705 North Plaza Street
Carson City, NV 89701

lie has final authority and jurisdiction for operating the well
logging program in the Nevada State Of fice. He will follow the
rules of the Nuclear Regulatory Commission, the needs of the
well logging program, the Nevada Radiation Safety Program, and
the needs and concerns of the general public.

5
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Actual operation of the program will be accomplished by those .i

Iwho are delegated by him to do so .and who are trained and
qualified to meet the requirements of NRC, the well logging
program and the Nevada Radiation Safety Program.

B. Duties of Logger Operator (LO)

The duties of the Logger Operator, with regard to the radioactive
sources , include:

1. The safe and legal transport of the sources from permanent
storage to the job site (s), temporary storage in transit,
and return to permanent storage.

'

2. The safe and legal handling of the sources at the job
site.

""
, 3. Conducting surveys to determine levels of radioactivity: i

a. Of the transport vehicles before, during, and after
transport

b. At the job site

4. The filing of reports concerning items 1-3 above with'the
Radiation Safety Of ficer for permanent records.

gg 5. Taking immediate actions in the event of an emergency.

6. Supervising the actions of the logger assistants to ensure
their compliance with NRC regulations > and-the , procedures
outlined in this manual.

7. To make sure that the gage is kept locked within its case.
and the case well secured in the transporting vehicle
at all times except when in use at temporary job sites, and
is stored within its shield and placed in the designated,
locked , permanent . storage facility when not in use.

_

C. Duties of Radiation Safety Of ficer (RS0)

These duties include:

1. The responsibility of conducting or initiating:

a. job-site surveys

b, transport vehicle surveys

c. pe rmanent storage area surveys

,

2. Compiling and maintaining personnel monitoring records.

N
: 3. Maintaining vehicle and job site survey records.

6
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4. Monitoring and reviewing training records to ensure
compliance with NRC regulations and to advise the training
officer of specific needs.

5. Performing or initiating periodic calibration checks of
radiation survey meters.

6. Performing periodic wipe tests of radioactive sources to
detect leaks.

7. Maintaining a continuous inventory of the quantity and
intensity of radioactive sources.

8. Developing a radioactive safety program for the Nevada
State Office and ensuring compliance with it.

9. To make sure that the gage is kept locked within its case,
stored in the shield, well secured in the transporting vehicle
at all times except when in use at temporary job sites, and
is locked within its case and placed in the designated,*

"
-: locked, permanent storage facility when not in use. ,

_

III. NEVADA RADIATION SAFETY PROGRAM

A. The program purpose

The purpose of a radiation safety program is to prevent exposure of
living tissue to penetrating radioactive radiation or to control the

amount of radiation absorbed (dose rate) to limits below those
affecting the regenerative power of living tissue. Penetrating

q. radiation has the greatest effect on the regenerative power of the
living tissue which grows or changes most rapidly such as bone
marrow, gonads, eyes, etc. For this reason, occupational dose
limits for these type tissues are much lower-than for tissues such
as hair, fingernails or skin extremities which do not change rapidly.
Also for this reason, persons under the age of 18 years are not
permitted, by NRC regulations , to handle radioactive sources or work
in high dose rate areas. Radiation absorbed by living tissue is
measured by REMS (Radiation Equivalant Man) and millirems (1/1000 REM).

Since the long-term effects of low specific activity (LSA) radiation
exposure are largely unknown, any exposure should be considered
dangerous and kept to a minimum. This may be accomplished in three
ways:

1. Controlling the length of time of exposure

2. Controlling the distance between the source of radiation
and the living tissue

3. . Introducing a shield between the source of radiation and
the living tissue.

7
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The permissible occupational dose levels for humans for various
time periods are given below, in millirems:

t Part Seven Thirty Three *
of consecutive consecutive consecutive

body days days months Annual *
Gonads and blood-
forming organs 300 1,000 3,000 12,000

Eyes and most indi-
vidual body organs 400 1,500 4,000 15,000

Thyroid, bones, and
skin of whole body 600 2,500 7,500 30,000

Skin of hands, fore-
arms, feet, ankles,
and other body
extremities 1,400 6,000 18,750 75,000

* These are the only limits actually specified in NRC and State regulations.

The average annual occupational exposure per person must not> , ,
'# exceed 5 REM, and the accumulated dose must nog-exceed 5 (N-18)

where N = age in years greater than 18. A single accidental
dose of 25 REM may be received once in a lifetime or a planned
emergency dose of 12 REM may be received once. (A planned
emergency dose is not permitted women in the reproductive age.)
Exposure to persons in the vicinity is limited to 1/10 of the
occupational limits. Exposure to the population-at-large is
restricted to 1/30 of the occupational limits.

B. The program definition and implementation

The definition and implementation of the Radiation Safety
program of the Nevada State Office USGS-WRD will be based
on the maintainance of various types of -logs.+uThe; completion
of various data which will satisfy these logs will also satisfy
the aforementioned purpose of the safety program and insure

- compliance alth NRC regulations and the requirements of our
radioactive materials license. These logs are as follows:

1. Utilization log i

This log will contain the master file of the source used
by the Nevada State Office and will be maintained by the
Radiation Safety Officer at the State Office in Carson
City. This log will contain:

a. copy of the lease agreement listing type and strength
(activity) of the source, the model, serial number,
and manufacturer,

8
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a

b. packing slip and receipt of delivery,

c. source storage record containing the date the source is
renoved and returned to permanent storage as well as
its location of use. (fig. 1),

d. emergency reports (fig. 2),

e. records receipt of disposal (fig. 3).

. This log will be maintained at least five (5) years after.

the source is disposed.

2. License log

a This log will contain copies of the Nevada State Office
4 NRC license with all updates, copies of registration with '

interested state and local agencies, and all related
corres po ndence . This log will be maintained by the
Radiation Safety Officer and will be located in the
State Of fice in Carson City.

3. Survey log

This log will contain the following reports:
a

a. results of survey of source storage areas (fig. 4),

b. results of job-site and vehicle -surveys, list of
holes logged (figs. 5 and 6).

U

4. Personnel monitoring log

All personnel directly related to activity involving radio-
active materials will wear a film badge to monitor and fur-
nish permanent record of gamma, beta, and neutron exposure.
Film badge service will be provided by Gulf Nuclear Inc.,
100 Nasa Road One, Suite 411, Webster, Texas 77598. Film
badge monitoring reports will be determined and filed on a
monthly basis.

(
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All personnel indirectly related to activity involving
radioactive material (e.g., as well drilling crews, inci-

dental observers or assistants) will not be allowed in
areas with an exposure level of 2 mrem /hr or greater.

This log will be maintained by the Radiation Safety Officer
in the USGS-WRD Nevada State Office located in Carson City,

Nev. Current cumulative personnel records will be available
on request. If directly involved personnel leave this state
office, copies of their records will be sent to them within
90 days of their leaving.

5. Training Log

This log will contain records of formal and informal
training received by those personnel involved in the use,
handling or supervision of the sources. This log will be
maintained by the Radiation Safety Officer in the State
Office in Carson City. The RSO will periodically, or on

g call, review this file and recommend needs to the training
officer to satisfy the requirements of the well logging' i

,

program, the Nevada State Office NRC license and the Nevada
State Office Radiation Safety Program.

6. Radiation-Monitoring Instruments and Calibration Log.

This log will contain records of radiation-monitoring
instruments used by the Nevada State Office (fig. 7)
and will include the type of instrument, its maker and
the model and serial numbers of each one. The radiation-

monitoring instruments.will be calibrated every twelve (12)
months by the Health Physicist at the Denver Federal
Center nuclear reaction facility or by a private company

licensed to do so. Records of each. calibration will be
maintained (fig. 8 or copy of calibration results) in this
log and appropriate copies kept with each instrument.

,

7. Leak-Test Log

This log will contain records of all radioactive-source
leak tests (wipe tests) (fig. 9 or copy of test results).

Wipe tests will be performed with a kit manufactureda.
by Culf Nuclear Inc., Model #-LTK-1, consisting
of:

1. a detergent solution,

10
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Figure 1.--RADIOACTIVE-SOURCE STORAGE RECORD

Permanent Storage Location

Month of 19 WRD District

Source Date Location Used Transport Date

I.D. Removed Lease or Job site IIoles loEFed Vehicle ID Operator Returnec

,

*"
-

.

,

|

|, > .
.

|

|
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, Figure 2.--EMERGENCY REPORT
@*

Date and Time of Emergency

Location of Emergency

'

Name and Title of Person in Charge on Site When Emergency Occurred

Cause of Emergency

'
-

x

9:.

Name, Title, and Agency of Other Federal Employees Involved

,

.
*
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, - Figure 2.--EMERGENCY REPORT--Continutd

Description of Federal Employee Involvement

Name, Title and Company (s) of Civilian Employees Involved

.

,

Description of Civilian Employee involvement
-

<

;

.

Source or Isotope involved in Emergency

Source or Isotope Strength

J

Safety !!easures Taken Immediately

;

t

1 _.
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g. -' Figure 2.-EMERGENCY REPORT-Centinued

Sketch of Emergency Location (Mark Exact Spot With X .)

Results of Radiation Survey in mR/hr
,

V6
-

s

Personnel: Date Time

Name Head Face Body Arms Hands Legs Feet
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Figure 2.--EMERGENCY REPORT-Continued-

Area: Date Time

Site Dose Rate ,

>-;
i,.

_

Results of Wipe Test After Emergency .

Date

Source Dose Rate

.
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$5 Figure 4.--SURVEY OF PERMANENT STORAGE AREAY

Date By WRD District

Instrument Used

Probe Used

Date Calibrated

.

Storage shelves

Rest-

Room

P.
Equipment Yard \ '''

-

1.

3 4

4'x4*x5'*

Locker for probe storage.

I

2 5
g Work Area

$
2-V o

#
Partition

/, \, d"

*

M:^: ^^ :: ;; ;: " | ;' ;".

10' Fence Locked gate
.

Site Neutron Beta-Gamma

Number c/m mR/hr mR/ hr c/m mR/hr

1

2

3

4

5

6
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FIGURE 5.

INITIAL SITE SURVEY
BEFORE ANY LOCCING BEGINS
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FIGURE 6. JOB SITE AND VEHICLE SURVEYS
'

'

3. :.. V .
, . .

.. .

LOCATION DATE
.

HELL LOCATION AND NUMBER -

- .

SOURCE NUMBER CPN M00.503, SN. H34045351
.
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4015

'
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A ..
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Figure 7.--RECORD ' 0F RADIATION MONITORING INSTRUMENTS

E.f.

Instrument Type

Model Number Serial Number

Date Purchased

Condition Date

.

Record

What Was Done? Date

'
-
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(- - Figure 8.--INSTRUMENT CALIBRATION RECORD

Instrument Type

Model Number Serial Number

Probe Type

Date Time

Calibration Source

Record

Scale Source Reading Instrument Reading

9 .

O

T
_

Calibration By

I( Title

.

,
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g Figure 9.--STATEMENT OF SOURCE WIPE TEST

Identifica tion

Source Form Model No.

Source Manufacturer

Isotope Strength

Source Owner

Address

Ey Product License Number

Date of Test

WIPE Test By
r i

,

Results

Gross Counts

Background Count

Disintegrations Per Minute
,

Efficiency

Removable Contamination
'

Counted By Date

Title

.
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- . FIGURE 11--SKETCH OF LOCGING VEllICLE SHOWING LOCATION OF POINTS OF INTEREST.
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2. cot tan swabs,

3. plas tic bags.

b. The testing procedure is as follows:

Caution: Wear disposable vinyl or rubber gloves when
naking this wipe test.

Wipe the container holding the source with cotton swab
wetted with the detergent solution. Wipe all around
the container (sonde) concentrating on rusty, worn,
or cracked places, along seams, and around vent pa rt s
or components which slide in or out of shields.

ys All disposed material such as gloves will be saved
''

and tested for radioactivity. If radioactivity is
found, disposal will be through the Reactor Center
at the Denver Federal Center. If none is found,

' normal disposal will be used.

Af ter wiping is complete, place swab into a plastic
zip lock bag. Repeat the wipe test with a dry
cotton swab, and place into zip lock bags.

Label the bags wet and dry and add serial number of probe
F and date of wipe test with a permanent marker. Place

bags and cover letter in an envelope. Seal with tape. Do
not lick the envelope to seal. Send this envelope to:

Culf Nuclear Inc.
100 Nasa Road One, Suite 411
Webster, Texas 777598
Telephone: 713-332-3581

The swabs will be evaluated and the results returned
to the Radiation Safety Officer Nevada State Of fice in
Carson City, for inclusion in this log.

25

s.

.

D

wm -



_ _ ,

p

If a wipe test indicates a leaking source, a second
test will be performed immediately. If the second

t e source will be disposed ofhtest is also positive,
through the Nuclear Reactor Facility at the Denver
Federal Center in Lakewood, CO., or returned to the
manufacturer.

A source is not to be used without proof that it was

leak tested within the last six (6) months and found
to be secure. A copy of the most reccnt leak test
will be with the source at all times.

IV. STORACE FACILITY AND PROCEDURES

'
A. Pe rma nent

The permanent storage f acility for the source is in the USGS
Workshop located at 2151 Lone !!ountain Drive, Carson City,

.,

** Nevada 89701. This facility is illustrat9d by fig. 10 and ,

~

its use is described as follows:

The source will be tored in its shielding container and kept

in a locked storage locker inside the USGS Workshop. The
source will remain locked within its case at all times when
in permanent storage except when leak tests are being perf ormed.
Access to the locker is limited to those persons named on the
Nevada State Of fice NRC license. Penetrating radiation in
the work area is less than two milliroentgens per hour, hence
it is not a restricted area and no warning signs will be.

posted, lloweve r, a sign bearing the words " CAUTION RADIO-
ACTIVE !!ATERIAL" will be posted on the locker door. The
workshop is kept locked and only l'SGS personnel who use the
the area have a key.

B. Tem po ra ry

Temporary storage of the source is anticipated during its
use in well logging. During those times, a logging
truck will be used as the storage facility. The source will
be locked inside it 's case (see next section) and the case
well secured at the rear of the logging truck (fig. 11).
The shield is constructed and placed so that radiation
detected at the surface of the logging truck will be 2mR/hr
or less. For temporary storage at the U.S. Ecology Site in
Beatty, Nevada (fig. 12), the source will be placed in a
locked shed. The shed is inside a six foot high locked fence

topped with razor wire. The source will remain locked
within its case at all times during temporary storage, except
when being used in logging operations. Since the source
is of low specific activity and will usually be locked in
its case, the truck is not considered a restricted area and
no warning signs are posted.

6'
''
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'

FIGURE 11. Temporary storage site at U.S. Ecology, Beatty, Nevada.
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C. Shields

The storage shield for the neutron source while i n pe rma ne nt
storage, is the same one used while the source is in transit.
This shield, supplied by CPN, is a 7 inch x 14 inch surface
instrument unit filled with silicon-based paraf fin. The source,
in its sonde attached to the neutron logging tool is kept

-

within this unit. A locking device is attached to the tool
preventing removal of the source.

V. TRAINING

A. Personnel needs

Persons who will directly use or supervise the use of the
sources or who have radiological safety responsibilities will
be required to attend a formal school to equip them to do their
job. This school will give sufficient training to permit
inclusion of this trainee's name on the Nevada State Office

k9 NRC license, to satisfy the needs of the Nevada State Office .

well-logging program, to comply with NRC rules and regulations,
and to comply with the Nevada State Of fice radiation safety
program. A certificate will be issued by the school to confirm
individual training.

B. Record hecping

| Records of all radiological training will be maintained by the
Radiation Safety Of ficer in the file identified as the " Training
Log." ,.

C. Traini ng review

| The Radiation Safety Officer will periodically review the
" Training Log," to determine if needs of the Nevada State

| Of fice well-logging program and the requirements of the

| Nevada State Of fice Radiation Safety Program are met.

| The RSO will make recommendations to the training officer
I toward correcting any deficiencies which may be found.

VI. PROCEDURES FOR USE OF Tile RADIOACTIVE SOURCES

A. Normal Operations

U.S. Geological Survey personnel in charge of well logging with
radioactive sources are responsible f or the health protection
of personnel associated with the sources and the general public

l#()1[}(5
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who may be associated at t ime s . These personnel must personally
supervise all source handling operations, transportation, storage
and shipping according to the following regulations:

1. Only those USGS personnel who have reached the age of 18
| years or more, who are properly trained, and who have been

authorized to do so will be permitted to handle the source.
Drivers of vehicles used' to transport radioactive source
must be 21 years of age or older.

2. Only approved tools or methods will be used when handling
th- source.

3. The source will be storcd in the shield and transported in a
locked , placarded case. In transport, the locked case will
be fastened securely to the floor at the rear of the logging
truck. At the job site, the sheild may be lef t in the logging
truck or may be set far enough away from any occupied area so

P.: that measured radiation exposure rates at the immediate job i

site or other occupied areas is less than 1 mR/hr over back-
ground count.

4 The Logger Operator or the Radiation Safety Of ficer will be
present at all times when the source is removed from its

shield and lowered into the well. They shall remain at
| the site until the source is returned to its shield (this

latter may be overruled when emergency procedures prevail).
>

g Procedures to follow in a typical normal operating situation
are as tollows: (These steps may be modified to match con-
ditions; however, no modification may be made which
contradicts Nuclear Regulatory Commission (NRC) rules,

j Department of Transportation (DOT) regulations, or the
| Nevada State Office Radiation Satety Program).
f.''.

a. Notify District Chief or RSO of intent to remove
sources f rom permanent storage.

b. Initiate " Source Storage Record" (fig.1), " Vehicle and
Job Site Survey" (fig. 5 and 6).

c. Load shield containing the source into the truck
| and f asten them securely to the truck floor. Conduct

a radioactive exposure survey of the truck as desig-
nated on " Vehicle Survey" (fig. 6).

.

> .

t
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d. Drive to job site, set up nauipment and prepare for
logging operations.

.

e. If the hole has not been pieviously logged, conduct
initial site survey (fig. !,).

f. The sealed source owned by the Nevada state Of fice
is a fast neutron emitter c omposed of americium 241:
beryllium. It is always ke pt inside ite, sonde source

holder and the source holde r attached to the neutron
tool and stored within its shicid. This assembly
is t emoved f rom its shield only when actually used
f or well logging. When res;dy to log the well, the
thi shield and once attached, the sonde and tool
are removed f rom the shielo and quickly placed down
the access tube.

When logging operations are completed, retern the i

sonde and tool to its shielo immediately, reversing

the handling procedures. Vhen obtaisiing standard
counts with the source in it's shielc, the operator

moves as f ar away as is practical.
,

g. Measure the radiation level at the well head and
three feet from the well head in all four directions,

;

i Do this prior to logging any new hole or before
storing at any temporary job site (the last hole logged
during that day). Record all readings on Job Site Survey
fo rm ( fig. 5 a nd 6) . If a positive leak test is obta'ined ,

,

all storage and job sites used since last leak test will
be resurveyed.

b. When all logging operations are complete, return the
sources to their permanent storage locations, complete'

" Source Storage Record" ( fig. 1) and " Vehicle and Job
Site Survey" (fig. 6) and file with the RS). These
records will be placed in the files under their
appropriate log file designations,

i. Notify the State Of fice chief and RSO that the sources
have been returned to permanent storage. This will
include an oral report on activities pertinent to the
handling of the sources if all went well and a written
report if they did not.

i

.
.
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B. Eme rge ncies

Emergencies may involve vehicular accidents, thet ts, spills,
fires, explosions, leaking sources, or down hole loss of the
sources. In the following, the handling of each of these
general types of emergency is treated in a separate paragraph.
The National Bureau of Standards Handbook #48, " Emergency

Guides" was used as a general reference. These procedures are
general and each specific emergency may involve additional
procedures not covered in this outline. In all cases, an

Emergency Report (fig. 3) will be completed and filed with the
RSO in Carson City for inclusion in the permanent file labeled
" Utilization Log."

I1. Vehicular Accidents

If an accident involving a vehicle transporting sources
occurs , the operator should:

Y2 (a) remain at the accident scene until safe disposition i

of the sources is complete,

(b) do those things required by Nevada law when a wreck
occurs,

(c) notif y the investigating of ficer that the veh,1cle
carries radioactive material, the kind, activities

(Curies), and type of shielding,

(d) notif y the immediate supervisor , the Radiation Safetyyu
Of fice r and the State Of fice Chief ,

(e) make a visual inspection of the shields.,to . determine
if they are damaged, then check them with the radio-
active survey meter. If the shields are intact, the

- sources may be left in them. If the logging thuck is
disabled by the accident and the shields are intact
transfer the shields to the rear of another vehicle,
fill out another " Vehicle Survey Report" (fig. 6) and

t ra ns po rt the shields and sources to their permanent
Carson City storage location. In the case of extensive
damage to either of the shields, the sources should
not be removed because the source capsules may be
ruptured. People should be kept clear of the area
and a Health Physicist should be contacted through
the RSO. At that point, the Health Physicist can
recommend f urther actions. If damage to the shields

appears extensive enough to call in the Health Physicist,
also notif y Radiological Consumer Health Protection
Agency, 505 E. King Street, Room 103, Carson City,
Nevada 89710, telephone, 702-885-4750.

'g'

.
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2. Theft

If .the sources are stolen, the operator in charge will
notify (a) who will, in turn, notify a. , b. , c. , d. , as
deemed necessary.

a. State Of fice Chief and RSO in Carson City
Telephone: (702) 882-1388

b. Federal Bureau of Investigation
Telephone: (702) 882-1258 or (702) 323-7143

c. The Sherif f of the county involved.

d. The Nevada Highway Patrol, telephone: (702) 784-4081

3. Fire
-

i

If a fire occurs that involves the shields and s6urces,
the operator will:

a. notify the State Of fice Chief and RSO in
Carson City

b. when the fire has subsided and access to the shields
be gained , make a visual inspection of them to
determine if they are damaged. This will be supple-
mented by a survey of shields with the radiation
survey meter. If the shields.are intact, leave the
sources in them, transfer the shields to another
vehicle, fill out another " Vehicle Survey Report"
(fig. 6) and transport the shields and sources to
their permanent storage in Carson City. If the shields

,

are found to be extensively damaged, the sources
'

should not be removed because the source capsules may
be ruptu r ed . People should be kept clear of the area
and a Health Physicist contacted through the RSO.
Further procedure , at the point, will be upon the
Health Physicist's recommendation. If damage to the
shields appears to be extensive enough to call in the
Health Physicist, the Nevada Department of Health
and Social Services should also be notified.

4. Explosions

If an explosion occurs in which the shields and sources
are involved , the procedures to follow will be similar to
those outlined f or vehicular accidents or fire.

b, .

I
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5. Leaking Sources

Wipe tests must be perf ormed at least every 6 months to
detect if the stainless steel capsules have ruptured or
cracked, exposing the raw radioactive material. This
procedure is described in section III G. of this manual.
If the shields containing the sources are involved in a
wreck, fire, or explosion, the sources will be given a
wipe test immediately upon their return to permanent
storage in Carson City. If the sources are stolen, a leak
test will be performed immediately upon their recovery.

If the results of the wipe test are returned with r.egative
results, no further leak testing will be done for 6 months
except in the cases listed above. If the results of the
wipe test are returned with positive result's, a second
wipe test will be performed immediately. If that second
test also has positive results, the sources will be removed

p; f rom service and disposed of through:
_

,

'

U.S. Geological Survey, Nuclear Reactor Center
Bldg. 15, MS 424
Denver Federal Center,
Lakewood , CO 80225;
Telephone: (303) 234-2608,

FTS 234-2608,
Bill. Smith, Health Physicist.

6. Source Lost Downhole
.-.

a. If a source is lost (or stuck) downhole, notify the
well owner of the type and activity (Curies) .and the

.

efforts that are being made to retrieve the source.

(' b. Contact the Radiation Safety Of ficer of the situation
so that he may notify the proper agency or agencies
that a source has been lost- and keep them informed of
progress being made in recovering the source.

c. Keep unnecessary personnel away from the site.
Monitor the well head area; if radiation levels
indicate this is a restricted area (2 mr/hr or greater),
f urnish film badges or dosimeters to those involved
in the recovery ope ration.

d. The Nuclear Regulatory Commission (NRC) must be
informed by telephone within 24 hours of the loss
telling them how you plan to retrieve the source.

e

g<
h
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The NRC must then have a written confirmation of the
telephone conversation. If the source is irretrievably
lost, the loser is required , within 30 days to:

(1) Immobilize and seal the source in place in the
well with a cement plug.

(2) Mount a permanent identification plaque with
appropriate information at the wellhead.

(3) Report the event in writing to the NRC and
appropriate state agencies, providing information
listed in 6.a. of this section.

Note: If the source capsules are intact, the
sealed radioactive sources used in the Carson
City State Office well logging activities may
be safely abandoned in a well. A gamma-ray
source abandoned in a well cannot " induce"

w',
.

radioictivity in the well or water. For all
practical purposes, this is also true for an ,

.

americium 241: beryllium neutron source.

7. Techniques for Retrieving a Lost Radioactive Source

Large diameter cased holesa.
--- ___

A radioactive source lost permanently in a borehole can be
a very expensive proposition. For this reason, a probe
containing a radioactive source should not be put down a
well until it has been determined that the hole is " clean" .'

The first logging run should be made slowly using a "non-
source" tool, a " rabbit", or a weight on a steel tape, to
determine if the hole is blocked or if any caving has or
is occurring downhole. If a radioactive source does
become stuck in a borehole, the following " fishing" pro-

,.
cedures should be tried immediately.

1. Obtain about a 10-foot (or longer) length of black
iron pipe or any other type of relatively heavy
tubing having an inside diameter just lightly larger
than the outside diameter of the tool or " fish."
Have the length of tubing spirally cut for the entire
length and thread it over the logging cable and
attach the upper end to another wireline. After
threading the logging cable through the tubing, place
wraps of nylon tape spaced about 2 feet apart around

7..
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the spirally cut tubing so that the tubing will not
come off of the logging cable as the fishing tool is
lowered downhole. The fishing tool is lowered until
it contacts the stuck probe. Then, while keeping
tension on the logging cable, the fishing tool should~
be raised several inches to perhaps several feet and
allowed to drop, striking the probe. Continue this
procedure until the probe is free or until this
method appears futile. In most cases, this technique
will work and the probe can be retrieved by winding
in both wirelines simultaneously to avoid entanglement
and further logging wireline damage.

2. If the stuck probe becomes detached from the logging
wireline, the probe might be retrieved using a drilling-
type fishing tool called an overshot. This type of
tool is available commercially from drilling or

gg
'

O logging supply places. The overshot la usually rcn
into the borehole on drill steel using a drilling rig
to perform the fishing operation. Various type
grapples are also available if the overshot method
should fail to retrieve the probe. Like the overshot,
most grapples also utilize a drilling rig to do the
fishing. Wireline overshots, made to fit the lost
probe, have also been used successfully.

3. A down-hole television camera may be usef ul in deter-
mining the status of the stuck tool, and may provide
insight to the best method for retrieving the tool.
This procedure should be utilized before abandoning
the tool in the hole.

These techniques are just a few of the more successful
methods to try for retrieving a lost or stuck probe.
All ef forts and means should be expended before
giving up and cementing the probe-in the-hole.

b. Small diameter cased holes

Holes logged by the Nevada State Office will be 2 inch
diameter access tubes installed and sealed for the sole
purpose of neutron logging. These holes are usually
fairly shallow, less than 100 feet deep. In the event
of a stuck probe, a hoist or drilling rig will be used
to pull the casing string from the ground while keeping
tension on the logging cable, if this fails, fishing pro-
cedures outlined in section 7.1. or 7. 2 will be used to
free the probe. If both procedures fail to retrieve the
probe the hole will be sealed according to procedures
outlined in Section 6. a-d.

f
.
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VII. NOTES

A. The employer must display on a bulletin board accessible to all
employees, a notice of employer responsibility in the event of
radioactive exposure. A prominant display of a copy of the
employer's NRC license is also desirable.

B. A fine of from S10,000 to $25,000 per violation of NRC regulation
is possible. .This fine may be assessed against the individual
such as the Logging Operator, the Radiation Safety Of ficer, or
the State Office Chief.

C. An " agreement" state is one in which its own regulatory agency
establishes and enforces its own regulations concerning radio-
active materials and their handling.

D. An "NRC" state is one in which the Nuclear Regulatory Commission
establishes and enforces regulations con' erning radioactivec
materials and their handling.

L) E. The NRC license owned by the Nevada State Office, WRD, permits ,

authorized and trained personnel, as named on"the license, to
work in either type of state provided:

1. The proper authorities are notified , in writing, prior to
the work being performed.

2. The operations do not last more than 180 working days.
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