ﬁ‘;‘o;ﬂ:’"n » APPENDI x A US NUCLEAR REGUL Ass':.zj'c;‘m?m
Wana a0 ‘ APPLICATION FOR MATERIAL LICENSE Expuns 53187

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

FEDERAL AGENCIES FILE APPLICATIONS WITH IF YOU ARE LOCATED IN
US NUCLEAR REGULATOR Y COMMISSION ILLINOIS INDIANA 1OWA MICHIGAN MINNESOTA MISSOUR!I OMIO OR
OIVISION OF FUEL CYCLE AND MATERIAL SAFETY NMSS WISCONSIN SEND APPLICATIONS TO

WASHINGTON. OC 20868
US NUCLEAR REGULATORY COMMISSION REGION i

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS IF YOU ARE MATERIALS LICENSING SECTION
LOCATED INn 799 ROOSEVELT ROAD
GLEN ELLYN 'L 60137
CONNECTICUT DELAWARE. DISTRICT OF COLUMBIA, MAINE MARYLAND
MASSACHUSETTS, NEW JERSEY NEW YORK PENNSYLVANIA HHODE ISLAND ARKANSAS COLORADO 1DAMO KANSAS LOUISIANA MONTANA NEBRASKA
OR VERMONT SEND APPLICATIONS TO NEW MEXICO NORTH DAKOTA OKLAMOMA SOUTH DAKOTA TEXAS UTAM
OR WYOMING SEND APPLICATIONS TO

US NUCLEAR REGULATORY COMMISSION REGION ¢

NUCLEAR MATERIAL SECTION 8 US NUCLEAR REGULATORY COMMISSION REGION v

631 PARK AVENUE MATERIAL RADIATION PROTECTION SECTION

KING OF PRUSSIA PA 19406 611 RYAN PLAZA DRIVE SUITE 1000

ARLINGTON TX 78011
ALABAMA ’MMIWV MISSISSIPP NORTH CAROLINA
mvo , SOUTH CAROLINA, TENNESSEE VIRGINIA VIRGIN ISLANDS OR ALASKA ARIZONA CALIFORNIA MAWAI NEVADA OREGON WASHINCTON
m SEND APPLICATIONS TO AND US TERRITORIES AND POSSESSIONS IN THE PACIFIC SEND APPLICATIONS
1o

US NUCLEAR REGULATORY COMMISSION REGION 11

MATERIAL RADIATION PROTECTION SECTION US NUCLEAR REGULATORY COMMISSION. REGION v

10" MARIETTA STREET SUITE 2900 MATERIAL RADIATION PROTECTION SECTION

ATLANTA GA I 1450 MARIA LANE SUITE 210

WALNUT CREEX CA 94596

PERSONS LOCATED N AGREEMENT STATES SEND APPLICATIONS TO THE US NUCLEAR REGULATORY COMMISSION ONLY 1F THEY Wik TO POSSESS AND USE LICENSED MATERIAL
INSTATES SUBJECT TO U S NUCLEAR REGULATORY COMMISSION JURISDICTION

1 THIS IS AN APPLICATION FOR (Chack appraprate tem) 2 NAME AND MAILING ADDRESS OF APPLICANT /inciuge T Code/
A NEW LICENSE John L. McClellan Mem. VA Hospital
8 amenoment 10 License womsen 03-01082-01 4300 W. 7th
C RENEWAL OF LICENSE NUMBER Little Rock, AR 72205

3 ADDRESS(ES! WHERE LICENSED MATERIAL WILL BE USED OB POSSESSED

Above and North Little Rock facility

TELEPHONE NUMBER

FTS: 735-2027

4 NAME O PERSON TO BE CONTACTED ABOUT THIS APPLICATION ]

Lynn McGuire, R.S.0.

SUBMIT ITEMS § THAOUGH 11 ON B « 11 PAPER THE TYPE AND SCOPE OF INFORMATION YO BE PROVIDED 1§ DESCRIBED IN THE LICENSE APPLICATION GUIDE

S RADIOACTIVE MATES A
@ Element ond mam Mumber. B Chemucel andior DIYBCE 10rm aNE T MR T BMgEnT 8

PURPOSE S) FOR WHICk LICENSED MATERIAL Wil
WhCh Wil De gOwseeed 81 any One Lime i L $S1880

T INDIVIDUALS! RESPONSIBLE FOR RADIATION SAFET Y PROGRAM AND THE R

TRAINING AND EXPERIENCE § TRAINING FOR INDIVIDUALS WORKING 'N OR FREQUENTING RESTRICTED AREAS
5 FACILITIES AND EQUIPMENT 10 RADIATION SAFETY PROGRAM

12 LICENSEE FEES /See 10 CFR 170 and Section 170 31)
Y1 OWASTE MANAGEMENT AMOUNT

FEE CATEGOWRY ENCLOSED §

11 CERTIFICATION (Must Do compionsd Dy Sopicant) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE
BINDING UPON THE APPLICANT

THE APPLICANT ANG ANY OF FICIAL EXECUTING THIS CERTIFICATION ON BEMALF OF THE APPLICANT NAMED IN ITEM 7 CERTIFY THAT THiS APPLICAT

2C 4 LICATION 1S
PREPARED IN CONFORMITY WiTh TITLE 10, CODE OF FEDERAL REGULATIONS PARTS 30 17 11 34 J5 AND a\: AND Tral ALL INFORMATION fm.v:\eo MERE N
1S TRUE ANT CORRECT TO THE DEST OF THEIR K NOWLEDGE AND 8ELEF ;

WARNING 18 USC SECTION 1001 ACT OF JUNE 75 1948 B2 STAT 145 MAKES 17 A CRIMINAL OFFENSE TO MARE A WILLFULLY FAL TATEMENT OR HEPR TATY
YO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS T0O ANY MATTER Wil nvs‘mmsmr'nn o -0 e SPRESENTATION

INTHIS APPLICATION ARE

SIGNATURE CERTIFYING OFFICER

DATE

CENT J. PARRISH DIRECTOR T2

TYPEO PRINTED NAME I'hv‘( I

I8 SOLNUNTAR Y ECONDMIC DATA
LOYEES [Totw for o WOULD YOU BE WILLING T0 FURNISH COBT INFORMA TION /Joner 8nd/or 18# Ao s

< $250% ONEire MCH ity @aTiv@ g Outiale cOnt octars) ON THE ECONOMIC IMPALCT OF CURRENT NRC REGULATIONS OB ANY FUTUAE
- PROPOSED NAC REGULATIONS THAT MAY AFFECT vOU' INAC reguiations perm

$250% - 500K ot 1o protect ¢ w . e or ~Drapratery - lormeton frnahed to
- | he agency o CONlidence)

$500% - 750K I oM 5w or sebs
-

$750K ™ >80 ves | [ NO

FOR NRC USE ONLY
TYPE OF FEE FEE LOG FEE CATEGOR Y COMMENTS APPROVED BY

AMOUNT RECEIVED CHECK NUMBER

PRIVACY ACY l'AYtﬂN‘Y - 15




Item 5

1. Cs137 Sealed Source; Troxler Dwg #A-102112; Not to exceed 10mCi/source
2. Am 241:Be Sealed Source; Troxler Dwg #A-102451; Not to exceed 50mCi/source

Item 6

3

For use in a Troxler Model 3400 Series Surface moisture density gauge to
measure properties of construction materials.

I 7

g

Lynn McGuire, M.S., R.S.0. Information on file.

Item 8

Authorized users will be approved locally by the Radioisotope Safety Committee.
Individual(s) using the gauge will normally attend the Troxler training course.
A1l individuals must demonstrate knowledge of the device and be familiar with
radiation protection procedures in general and specific local radiation safety
procedures. Instruction will be carried out by the R.S.0.

Item 9

Gauge will be stored as described in attached application form. Device will
be surveyed (for gamma and neutron) in storage location to insure radiation
levels in adjacent locations are ALARA and comply with 10 CFR 20.

Item 10

See attached.

Item 11

NA. Source will be returned to manufacturer under supervision of R.S.0. in
compliance with DOT regulations if necessary.



RADIATION SAFETY PROCEDURES

Troxler Moisture/Density Gauge

1. Only individuals approved by the Radioisotope Safety Committee may use the
gauge.

2. Key control to the gauge shall be maintained by the authorized individuals.
3. Leak tests will be performed by the R.S.0. each 6 months.

4, A1) receipt and shipment off station of the device must be coordinated
by the R.S.0.

5. Personnel monitoring devices (Supplier ANSI approved) must be worn by
personnel using the device. Monitors must have gamma and neutron detection
abilities.

6. The gauge must be secured against unauthorized removal while in storage.
7. In field locations, the gauge must not be left unattended.

8. During transport on the grounds, the gauge must be secured in the vehicle
to prevent jostling or loss from the vehicle.

9. Transport off the NLR grounds must be in accordance with DOT regulations
and under supervision of R.S.0.

10. A1l maintenance mustbe done with the source in the shielded position.

If major maintenance must be performed, the device should either be (1) sent
to manufacturer or (2) the R.S.0. must be contacted beforehand so the hazard
can be assessed. If the source must be removed, this will only be done on
advice of manufacturer and under supervision of R.S.0. Physical radiation
surveys will be made and shielding devices used.

11. Emergency Procedures

a. In the event of physical damage to a gauge, the following will be
performed.

(1) Immediately cordon off an area around the gauge. An area radius
of 15 feet will be sufficient.

(2) If a vehicle is involved, it must be stopped until the extent of
contamination, if any, can be established.

(3) A visual inspection of the gauge is to be made to determine if the
source housing and/or shielding has been damaged.

(4) At the earliest possible time, when the situation is under control,

you must contact the R.S.0. at x2027. Describe the present conitions and
follow the instructions of the Radiation Safety Officer.

b. In the event the gauge is lost or stolen, immediately notify the



Radiation Safety Officer as listed above.

12. Use of the device (operating procedures) must be in accordance with
instructions furnished by Troxler.
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JOHN L. MCCLELLAN MEM. VETERANS HOSFITAL
LITTLE ROCK, ARKANSAS

REQUEST FOR USE OF RADIOISOTOPES

NAME: Engineering Service, Planning & Design Sect ion

TITLE OF PROJECT: Troxler Moisture Density Gauge

RADIOISOTOPES, CHEMICAL FORM, AND MAXIMUM ACTIVITY OF EACH

TO BE IN YOUR POSSESSION AT ANY ONE TIME:

AmBe-24]1 and Csl37. Surface dose Rate 15mrem/hr maximum (See attachment for
more information.

LOCATION WHERE RADIOISOTOPES ARE TO BE LUSED: Radioisotopes in the moisture/

density gauge will be utilized to determine the density and moisture content of
Eﬁédfn ;gadufﬁdﬁisigqgggill utility trenches for design and contract conformance at

LOCATION WHERE RADIOISOTOPES ARE TO %g STORED; Building 103, Rm 12A fBlueprint
ro The gauge wil% ?ﬁ in gisecu ed, locked steel cabinet. The licensed operator
e ca

).
kv, 2578824808 .

LABORATORY USE__ _N/A  ESTIMATED uCi/EXPERIMENT  N/A

ANIMAL USE N/A ESTIMATED uCi/EXFERINENT  N/A

BRIEFLY DESCRIBE HOW RADIODISOTOPES ARE T0 BE USED AND HOW
SXPOSURES TO PERSONNEL ARE TO BE MINIMIlED(methods, radiation
sa‘tety procedures, facilities and equipment ,waste dicposal,etc,):

a. The moisture/density gauge will be used to determine the composition and
characteristics of soils and pavements without destroying them or obtaining

the service of a Testing Lab. tator&. During the gast calendar ¥ear Engineering
Service spent approximately 314,50 in obtaining the services of Testing lab- |

oratories for soil and asphalt testing that could have been accomplished by
this guage. The only two alternatives we have to purchasing this moisture/
density gauge is to continue contracting out this work or setting up a VAMC
owned soils testing laboratory, neither of which is cost effective.

b. The operator of the gauge is a graduate Civil Engineer thai had training
in the use of these gauges in college but will receive additional training and
certification at the Troxler Field Training Center in Dallas, Texas.

c¢. The storage location is 20 feet from a manned work station in Room 12A.
Room 12A is accessible through two locked doors. The steel cabinet for the
gauge will be locked and secured to the wall. The room has no windows. The
only keys for the locker will be in the possesion of the licensed operator.

d. Estimated exposure time to the gauge operator is 15 minutes weekly.

12.2
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REQUEST FOR USE OF RADIOISOTOPES - (Continued)

.......
- e e e e e

A S S e e

- e e e W e e e e e

10. OUTLINE BRIEFLY THE TYPES AND AMOUNTS OF RADIOISOTOPES YOU
HAVE USED, THE RADIATION SAFETY PRECAUTIONS WHICH WERE
FOLLOWED ,AND THE EYTENT OF YOUR PERSONAL INVOLVEMENT IN THESE
PROCEDURES:

COMMITTEE ACTION: DATE:

AFFROVED ! ) DISAFFROVED( ) REQUEST CLARIFICATION
(See belaow) ( )

21.3



John L. McClellan 4300 West 7th Street
Memorial Veterans' Hospital Little Rock AR 72205

Veterans
Administration

in Reply Refer To

MENO

T0: Chief, Engineering Service(1JIBNLR)
SUBJ: Troxler moisture/density gauge
DATE: Oct. 12, 1984

1. 1 spoke with Dick Turner about the Troxler gauge atter learning
about it from John Hale and Supply. Since it does contain AsBe-241

(a neutron emitter) and Csi137(gamea) information must be subsitted

to the Radicisotope Safety Cosmittee regarding i1ts use. [f approved,
an asendment request will then be submitted to the Nuclear Regulatory
Commission. The process will take J-6 months,

2. Please complete the attached form and send to se. You should address
at least the following:

‘a. Description of use. Also i1f other (nen- radicactive ) devices have
been considered and will substitute.

b. Responsible user of the device. Training and experience of that
person.

c. Controls on storage and use; device must be kept in a secured location
and only designated individuals can have access to device and use it.

d. Indicate 1f someone will attend Troxler training course.

"\‘-/21“-4&

Ly McBuire, RSO

“America 1s #] — Thanks to our Veterans''



THE 34008 SERIES SURFACE
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key board. and display It 1s factory
programmed with calibration constants
to compute wet density, dry density,
maoisture. percent moisture. and percent
compaction Results may be displayed
ineither U S Customary i metric units

The micro computer automatically
corrects wel gensity readings for errors
caused by the lhgh mass attenuation
coefficient of hydrogen found in the
measured matenal The true hydrogen
density 1s evaluated, prior to any correc-
tons for moisture content. and 1s used
10 correct the wet density which signifi-
cantly improves the density accuracy
The Modei 34118 aiso allows the insertion
of a K factor to correct for hyarogen in
the measured material which 1s not
contained as free water This moisture
correction factor is applied. after com-
parison of conventional and nuclear
moisturetestdata, by means of moisture
correction switches located at the
bottom of the scaler module. Plus or
minus corrections may be entered by
the operator The K factor automatically
adjusts for changes in dry density This
IS necessary since the material causing
the error by moderation of fast neutrons
or absorption of thermal neutrons is
contained in the dry soi and i1s not a
part of the moisture content

CALIBRATION

The Troxler moisture and density
calbraton techrmique is the unique
product of years of research and devel-
opment Only Troxler customers have
the advantage of this sophisticated and
accurate cahbration method

DENSITY CALIBRATION

Count rate data i1s accumulated on
five standard density blocks for the
determination of density versus count
rate computations and one standard
density block to verify calibration
accuracy Specific gravities of the three
metallic standard blocks are known to
an accuracy of 0. 1%. and of the natural
material standards to 0 2% A standard
deviation of less than = 15PCF 1s
assured for all data points

Gauge response to density 1s by
computer evaluation of the arithmetic

function Count Ratio=A-EXP(-B-d)
~C whered=densityand A B & C are
constants determined on magnesium
and aluminum standard blocks, and a
combination magnesium and alumi-
num standard block These constants
obtained on the metailic standards
determine the general shape of the
calibration curve Data is then taken on
the limestone and granite standardsand
the values for the constant B are com-
puted for these natural matenals. The
average of these two B values will
produce a density calibration suitable
for normal soils. A calibration validity
check 1s then performed on a low den-
sity standard. In order to eliminate long-
term effects of source decay and elec-
tronic dnift, all data 1s normalized to a
reference standard and expressed as a
ratio The calibration constants are
stored in non-volatile memory in the
Mode! 34118
Gauge parameters of precision,
composition error, surface roughness
error, and the root-mean-square sum
of errors are determined for each
auge to predict probable field error
mputer calibration printouts are
furrushed for each density test mode
and depth from 70 PCF to 170 PCF in
% PCF increments Metric calibrations
are available upon request

MOISTURE CALIBRATION

Two moisture calibration standards
magnesium. which represents zero
maoisture, and a permanent moisture
standard which is 36 PCF moisture. are
used for the 34008 mossture calibration
Count rate data s normalizedto a
maossture standard count to eliminate
the effect of long-term electronic drift
in the instrument These count ratios
are then used 10 solve the equation
Count Ratio=E +FxM where
E =gauge response at zero moisture
content, F=slope of the moisture curve
and M=maoisture content_In the Model
34118 the masture calibration constants
are stored in a non-volatile memaory

The moisture performance para
meters of precision, surface roughness
and the expected field error are deter-
mined for each gauge Computer
maosture cahibration printouts are
provided tor arange of 0 PCF t0 40 PCF
in Ya PCF increments

SPECIAL ROOF MOISTURE
APPLICATION

The 34008 Series can be used 1o
evaluate the degree of water migration
within layers of a built-up flat roof Aten
by ten foot grid is laid out on the roof
and non-destructive nuclear moisture
counts are taken at grid intersections
A frequency histogram is next plotted
of all the data points and used to identify
wet and dry areas A typical bimodal
histogram i1s shown below
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With this type of distribution, the 95%
confidence limits can be established for
a normal distnbution Core samples
aretaken in areas which indicate definite
wel conditions to determine the amount
of moisture present Once the wet
threshold has been determined. a
gridded roof drawing can be prepared
and used to map the roof for repairs

LICENSING INFORMATION
The radioactive sources are by-

product matenals and do require a
special icense which 1s issued by an

agreement state or by the Nuclear
Regulatory Commission Tioxler will
assist the customer in obtaining and
completing the proper license apph-
caton Required radiological satety
training courses are held periodically
inthe home office and in Troxler branch
offices A nominal fee is charged Field
training may also be arranged for a lee
covering the instructor's ime and
applicable expenses




BACKSCATTER DENSITY 25MIN 1 MIN 4AMIN
Precision at 120 PCF 1.04 52 26 =PCF
Composition Error at 120 PCF 25 25 25 *PCF
Surtace Error (.05, 100% void) 40 40 40 —PCF
Expected Total Error 39 34 33 +PCF
Depth of Measurement (98%) 40 40 40 inches
DIRECT TRANSMISSION DENSITY
Precision at 120 PCF 6" Depth 48 24 12 +PCF
Composition Error at 120 PCF 14 14 14 +PCF
Surface Error (.05, 100% void) 09 09 09 —PCF
txpected Total Error 18 16 15 *=PCF
Depth of Measurement 2-8 2-8 2-8 inches
MOISTURE CONTENT
Precision at 15 PCF 64 32 16 =PCF
Surtace Error (.05, 100% void) 11 11 11 —PCF
Expected Total Error 15 90 70 2 PCF
Depth of Measurement at 15 PCF 70 70 70 inches
RADIOLOGICAL SPECIFICATIONS
Gamma Source 8 mCi cesium-137

(Troxler Drawing #A-102112)
Neutron Sousce 40 mCi amerncium 241 be,

70,000 neutrons/second

(Troxler Drawing #A-102451)
Source Encapsuiation Stainless steel doubly encapsulated
Shieiding Tungsten and lead
Surface Dose Rates 15 mrem/hr maximum,

neutron and gamma
Shipping Case DOT 7A. Yellow Ii Label,

0.1 Transport Index

MECHANICAL SPECIFICATIONS
Case

Vibration Test
Drop Test on 1" Steel Ball
Operating Temp:
Ambient
Surtace
Size
(excluding handles)
Total Hesght
Weight
Shipping ‘Weight with ABS case

Epoxy finish aluminum casting
0 1inchesat 12 5Hz
12 inch hexght

-10°Cto 70°C

175°C

145x9x7 2inches
(36.3x225x18cm)
19.5inches (49cm)
36 pounds (16 4 Kgm)
85 pounds (38 6 Kgm)

Timer Accuracy = 005%

and Stability + 0002%/°C

Readout

(direct sunhight

viewing LCD) 4 digits

Number of Count  2-Model 34018/

Registers 4-Model 34118

Stored Power 40 watt-hours

Powe"

Consumption 012 walts

Recharge Time 16 hours

Charger Input 110/220 VAC,
50-60 Hz or
12-14VDC

ACCESSORIES
ﬁ ( Mo RIES SUPPLIED WITH
GALX

Scraper plate/drill rod guide
Dnill rod
1107220V, 50-60 Hz charger

Heavy-duty cardboard shipping
container with insert

Reference Standard
Manual
Calibration table

OPTIONAL ACCESSORIES
Metric calibration

12 inch (30 cm) depth

1inch (2 5 cm) increments

High impact plastic ABS transport case
3400 Sernes tool kit

Model 3880 leak test kit

Molykote lubricant, spray & paste
2 amp buss type GMW fuse
Radiological survey meter

Mode! 3940 Scaler Test Station
Model 3954 PROM Programmer
Model 3960 Microprocessor

Test Station

12-14 VDT charger
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Safety Trammg by Troxler

TROXLER ELECTRONIC LABORATORIES, INC.
historically has stressed the necessity for a comprehensive, in
depth, course of instruction that leads to an understanding of
nuclear theory as it relates to our total gauge line, field ap-
plications, gauge calibration and radiological safety. Proper
field operation and maintenance procedures are stressed to
ensure that tests are performed with maximum effectiveness
and that the resulting data is accurately interpreted.

Troxler engineers conduct these instructional programs
with support from research, service and experienced field per-
sonnel. An effort is made to tailor the presentation of subject
matter to the background and experience of the program par-
ticipants. Group interaction and discussion of the material
being presented is encouraged.

. X TRAINING SCHEDULE SUBJECTS 1

. RADIOLOGICAL SAFETY 1 THEORY OF MEASUREMENT
A. Atomic Structure A. Gamma Radiation and Matter |
B- Radiation Charactenistics B. Test Modes
1. Types of l‘{admtmn C. HNeutron Radiation and Matter
2. Types ot Sources
3. Units of Radiation Dose . FIELD MEASUREMENT PROCEDURES
C. Hazards ot Exposure to Radiation AND GAUGE APPLICATION

D. Levels of Radiation trom Troxler Gauges

IV. DEMONSTRATION OF GAUGE OPERA

E. Methods of Controlling Radiation Dose TION AND FIELD MEASUREMENT
1. Working T me
2. Working Distance V FACTORY CALIBRATION
3. Shielding

F. NRC and State Regulations V1. PERIODIC MAINTENANCE

VII. FIELD TROUBLESHOOTING AND
SERVICE

Personnel Monitoring
Security

Records and Reports
Incidents

Transport and Shipping

VIII. COURSE REVIEW

O ! W

l
|
|
1. Handling Procedures ‘
|
l

G. Leak Test Procedures

TROXLER
AND SUBSIDIARY TROXI.ER IHTERNATIOHAL, I.TD. STl

3 TELE XD
(/717
/ - 4
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LICENSING

COURSE ARRANGEMENTS

TROXLER ELECTRONIC LABORATORIES, INC
P.O. Box 12057 — Cornwallis Road
Research Triangle Park, North Carolina 27709

(919) 549-86061

SOUTHERN BRANCH OFFICE
PO Box 110629

Nashville, TN 17211

(615) 331-8537

CENTRAL BRANCH OFFICE
37635 N. RT 59

Lake Villa, 1L 60046

(312) 587-7273

SOUTHWESTERN BRANCH OFFICE
2000 E Rando! Mili Road S ate 605
Arlington, TX 76011

(817) 2750571

Amari [lo
flrac,

Radioactive matenals used in Troxler gauges require licens-
ing by the United States Nuclear Regulatory Commission or
agreement states. In addition, registration or licensing by non-
agreement state agencies may be required. Completion of the
approved Troxler instructional program satisties the training
requirements of these agencies for users and radiation safety
officers. A certificate is issued upon completion of the course.
Assistance in obtaining and completion of proper radioactive
materials license application forms is also provided.

Training courses are held on the first Thursday of each
month ‘n Troxler’s Research Triangle Park, North Carolina
home office. The Research Triangle Park is located between
the cities of Raleigh and Durham adjacent to Interstate 40,
and minutes from the Raleigh-Durham airport. Troxler will
provide directions and lodging information upon request.

Field training courses at your location can be ar~anged by
contacting the North Carolina office or the Troxler branch of-
fice which serves your area. Fees for the in-plant or field train-
ing courses will be quoted upon request.

WESTERN BRANCH OFFIC
5041-H College Oak Drive
Sacramento, (A 95841

Qe 332.77M4

ROCKY MOUNTAIN BRAN ¥, OFFICE
900 Clarkson Court

Denver, CO 80229

(303) 288-319¢

NORTHWESTERN BRANCH OFFICE
PO Box 312

Tualatin, OR 97062

15011 638-252)




i Xil. RADIOLOGICAL SAFETY

rormalized curves is This section will provide the gauge operator with a gemersl under-
of moisture content standing of the type and characteristics of the radioactive matertal
the :utm method 1s contained in this gauge and the resulting radiation. A more in-depth
‘-'usm is review of the radiological information is obtained by attending a
thermalized neutrons Troxler Nuclear Gauge Training Course.
data, we can express
the moisture con- A. Types of Radiation

o/nd) The radioactive materials in the Model 3400 produce two types of ra-
(x dtation.  First, gamsa radfation is used to measure the demsity of
the materfal. Gamma rays or gamma *photons® are & form of electro-

fc radiatfon or a highly penetrating form of pure energy.

7 W (PCF) 1 Section X-A of this | provides a discussion of how gamms riys
interact with matter density measyrements are accomplished.

ond 15 valid over the Second, neutron radiation is ysed to measure the moisture content of
material. Neutrons are very small, dense particles that exist in the

nucleus of almost every atom. Neutron radiation, like gamma radia-
tion, is a hghly penetrating form of fonizing radiation., Sectfon
X8 of this M} provides a discussion of how neutron radiation
interacts with matter and moisture measurements. .

8. Types of Sources

The 3400 Series Surface Moisture-Denmsity Gauge contains & Cestum-137
gamma source for measuring density and an Americium-24] Beryllium
neutron source for measuring moisture content. Both of these sources
meet the regulatory requirements of the United States and interna-

b t1ona) authorities as "SPECIAL FORN® or sealed source matarial. Ex-
s 280-0.27 Ikg/m¥ cept for the direct radiation hazards, the sources are extremely
safe.

C. Source Encapsulation

To meet the requirements as “SPECIAL FORM," the radioa.cive material
must be encapsulated to prevent contamination. The first encapsula-
tion is provided for in that the metallic Cesium material 1s an inte-
gral part of a glass bead. The glass bead is then fusion welded
,E_M inside a stainless steel capsule. This source capsule i3 fusion weld-
ed into the 3400 source rod to provide for a triple encapsulation.

\ & > The Americium-241:Bery!lium material is compressed into pellet form.
;# This pressed pellet is fusion welded in two separate stainless steel

\ capsules and s contained within the instrument fn another stainless

b steel housing embedded in lead. The activity of these sources is a

- ¥ nominal 8 milliCuries of Cesium-137 and a rominal 40 milliCuries of
B o Americium-241:Beryllium.
96kg/m

D. Radiation Exposure Limitations

3 Cuyrrent radiation regulations limit the radiation exposure of an in-

2%0 300 dividua) utilizing a source of radiation on the job to 1250 mtlliRems
in a calendar quarter for a2 maximum of 5000 milliRems in one (1)
year, FIGURE 17 fs a radiation profile detailing the radiation
levels associated with the Model 3400 gauge. Under average
conditions, a full-time operator working 4 40 -hour week can expect to
receive about 4 milliRems per week or 50 mi)l1Rems per quarter.

£. Means of Exposure Limitations

Radiation exposure associated with the 3400 Series geuge 15 very low
in comparison with other tlypes of tonizing radiation devices eamp loyed
in the workplace. Regardiess of this, ocperators shall be mindful of
the concept of "ALARA " which means to keep your radiation exposure

rement "As Low As Reasonably Achievable.”
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No matter how low the exposure rate, |f means are available to limit
the exposure, we should use them. In radiation safety, there are
three -f‘ to limit or reduce exposure. These are time, distance,
and shielding.

1. Time

o7
-
-

Radiation exposure is denotea fn an exposure level per time. For

example, 1f a person were to place his or her hand on the back
surface of the for 1-hour, the exposure to the hand would be
15 mil1{Rems. If the hand were held on the gauge for J0-minutes,
the exposure would be 7.5 mi)1{Rems. For 2-hours, the exposure to

;L‘l
wrm
-

the hand would be 30 mili{Rems. The longer a person stays in a
radiation field, ‘he greater the exposure. In using the 3400
re is lowered by only being with the geuge for the

gauge,
time required to take the measurement .

2. Distance

Radiation exposure decreases drastically over distance. For exam-
ple, {f we had & source of radfation that at 2 feet has a level of

o

10 @il 1 1Ress hour, the same source at 4 feet would have a lev-
el of 2.5 miliiRems per hour. In us!or the 3400 gauge, stand only
as close as necessary to see the display of ngs. In trans-

.03

porting the gauge, keep the gauge in the cargo compartment of the
vehicle, thereby increasing the distance from the source. When
the gauge is not in use, store it in a safe place away from norma |

work traffic.
3. Shielding

The .ast means of decreasing radiation exposure 1s to place some-
thing between you and the source to stop the radiation. In the
3400 gauge, the Americium-24]1:8eryll{ium neutron source is sufficti-

ently low in neutron output to negate the need for any shielding.
For the Cesium-137 gasma source, when the rup 1s in the shielded
or "safe® position, the source is completely encased by a tungsten

L
]
L&
30

|
{
33

shield. For practical use of the gauge, no other shielding meth-
ods are necessary.
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M.
LICENSING REQUIREMENTS L -~y
s f] jz ¢
This sectior provides a general discussion of the Ticenst. g requirements "6 S § <
that apply in the United States. Users of this gauge in other countr' s .
should contact the Troxler International, Ltd. agent covering their ares
or the factory for a discussion of the appropriate requlatory require- \

ments.
A. Specific License

The possession and use of the radicactive material fin this gauge re-
quires that the user maintain » specific license fssued by the United
States Muclear Regulatory Commission or equivalent agreement state (-
censing agency. Troxler Electronic Laboratories, Inc. will provide
assistance and information to obtain the necessary license.

- rwede

>y
Rrgemiiens e Moot Raguiweery
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8. Radiation Safety Program

The specitic license dictates that the user of nuclear gauges maintain
control of the gauges in such a manner that the operator and general
public will not be unnecessarily exposed to radiation. To determine
exactly what requirements apply to your operation, you should review
your licensing document and the radiation safety procedures that accom-
panied your license application. The following requirements are gener-
ally accepted by all licensing agencies.

e

TR rene Sea el e Seanee wewnd Wy Tha Nucies: Raguistery Camaissien n Pan 1 of e Bolee snd

C. Personnel Monitoring

Current regulations do not require the use of personne! monitoring to
utilize Troxler nuclear gauges. Regardiess of this, most licensing
agencies require that the operators of nuclear 92uges wear film badges
to document the actual radiation exposure. Each operator of the gauge
should wear the film badge when operating the equipment. When the
equipment is not being utilized, the film badge should be kept in a
radiation free area. The reports of radiation exposure supplied by the
film badge processor must be maintained on file and avat’able for review
by the licensing agency.

0. Security

[

- -
SR e e gty e . e e e

NOTICE TO EMPLOYEES

STANDARDS FOR PROTECTION AGANST RADIATION (PART 20). NOTICES

AND REPORTS TO WORKERS. INSPECTIONS (PART 19
ad

e he me e ts o weh ey sngaged m WAL By sraad o twe

. N

The regulations require that users of nuclear gauges provide all neces-
sary security to prevent unauthorized use or removal of this gauge.
This applies both to when the gauge is being stored between utilization
and when the gauge is being transported to a Job site.

UNITED STATES NUCLEAR REGULATORY COMMISSION
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£. Leak Test

e

The regulations require that the gauge be leak tested at intervals not
to exceed six months. To ensure that the raciocactive material is
securely contained in the gauge. The leak test should be performed
using the Troxler Mode! 3880 |leak Test kit and accompanying
‘nstructiont. To perform the test on the Mode! 3400 gauge, first remove
the scaler modular from the front of the gauge. Looking down into the
cavity of the sc2ler, you will see a yellow radiation label
spproximately 1n the middle of the gauge base and to the top of the
Circuit board. Wipe the yellow label. Second, turn the gauge on one
side. On the dottom of the gauge you will see the opening through which
the source rud indexes. Wipe around and into this opening. Please note
that the source rod remains fn the shielded or “safe® position during
this procedyre.
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F. Notice To Employees

Flgure 18 1s an exampie of the Notice "1!\ 1 that must be posted
in your facility so that individuals utliz ng equipment or entering
the area where the gauge 15 stored can see it. The licensing agency
will supply you with this form.
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G. Incidents X1V, TRANSPORTATI(
In the event that the gauge s lost, stolen, or physically damaged to The trans)
the extent that the source shielding could be compromised, you must conforman
fmmediately notify the licensing agency. ternatiom
gauges am
H. Disposal
A, Test ¢
The regulations require that the disposal of radfoactive matertal be
accompanied by very restrictive methods. In general, you can transfer The source
the gauge to another authorized licensee or the instrument can be re- certified
turned to our factory for fimal disposal. If outside the United States, active mat
contact your local Troxler representative or the factory. has been 1|
I. Record Keeping 8. Label!
The m\uu? documentation should be maintained and available for re- The Model
view by the licensing agency: “Yellow |
three fee
1. Leak Test Report label.
To verify that the Leak Test as described in [tem £ of this section C. Transy
has Deen accomplished, you must maintain on file a copy of each
Leak Test Report. Certain n
to & job :
2. Personnel Monitoring Report enger ares
orized r@
A copy of each Film Badge Report must be maintained on file. The
Film Badge Report must contain each individual's name, Social Se- 0. Trans
curity number, and date of birth, along with the actua! exposure
received. The transy
vent dama
3. Inventory, Receipt and Transfer records alr, the
1adt an
A wtilization log should be established to document the location of example o
the gauge(s) at all times. This log should be set up so that when States 1s
the gauge is removed from the storage area, a sign-out s sade on carried ©
the log. Again, when the gauge s returned to storage, it should States, ti
be signed in.
If the
4.  Source Certificate Tading mu

Each new gauge shipped from Troxler Electronic Laboratories, Inc.
will be accompanied by a Certificate denoting the information con-
cerning the radioactive material employsd in the gauge. The origi-
nal source Certificate should be maintained on file and a copy car-
ried with the gauge at all times,

5. Transport Package Certification

Regulations require that the gauge be transported and shipped in a
properly tested and approved container. To this end, a!) Troxler
gauges are shipped as & U.5.0.0.7. 7A Type A package. A complete
Report of the required testing and evaluation s maintained on file
at Troxler corporate headquarters. Please note that the Troxler
certification may be used only when the gauge 1s transported in its
sccompanying transport case. [f any other container 1s used for
transport, additional testing would be required.

6. Transportation - B11] of Lading
The Regulations of the U.5.0.0.7. require that you have a properly
prepared shipping document when transporting the gauge. An example

of the Information that needs to be on this document is shown in
Item D of Section XIV of this Manyal.

-8 -
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XIV. TRANSPORTATION AND SHIPPING

The transportation of devices containing radioactive material requires
conformance with the United States Department of Transportation and In-
ternational Atomic Enerqy Association Regulations.  Troxler nuc'ear
gauges and transport cases meet or exceed the appropriate requi rements.

A. Test and Certifications

The source of radioactive material in Troxler gauges has been tested and
certified by the appropriate competent authority as *SPECIAL F* radio-
sctive material. The packaging of the g in its shipping container
has been tested and meets the requirements for a “Type A* package.

8. Labeling

The Model 3400 Series gauge and transportation case are labeled with two
*yellow I1* radiation labels denoting the radiation exposure rate at
three feet from the device and a U.5.0.0.T. 7A “Type A" packaging
Tabel.

C. Transportation by Motor Yehicle "

Certain requirements must be met by the user when transporting the gauge
to a job site. In general , the gauge cannot be transported in the pass-
enger area of the vehicle. The gauge must be secured to prevent unauth-
orized removal.

D. Transportation by Cosmon Carrier

The transport case must be used when shipping by common carrier to pre-
vent damage to the gauge electronics. If the means of shipment s by
air, the package must be accompanied by & properly completed bill of
lading and a “Shipper's Certification for Radioactive Material.” An
example of the shipper's Certification for shipment {nside the United
States is shown on Figure 19. In the United States, the package must be
carried on a “Cargo Only" afrcraft. For shipment outside the United
States, the Shippers Certificate is shown in Figure 20.

If the means of shipment is by 2 commercial trucking line, the bill of
lading must include the following description:

RADIOACTIVE MATERIAL
SPECIAL FORM, N.0.5., UN2974
Cestum-137. 0.008 Ci
Type A Package
Radicactive “Yellow I1°

Transport Index 0.0l

L6060/
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MATERIALS DATA INPUT - INDUSTRIAL, MEDICAL, SOURCE/SPECIAL NUCLEAR
A 176 OF ACTION AND IDENTIFICATION 133
AMENDMENT TO ANMENDOMENT DOCKET NUMBEHR MAaL CONTROL CHANGE

NEW LICENSE RENEW LICENSE TO TERMINATE Voo NUMBE R NAME ADDRE
' X ponl

NEW LICENSE AND : CLERICAL CHANGE 3

NEW LICENSEE XX | O7HER AMENOMENT N0 AMENOMENT 4 030-01212 18785

8 INDICATIVE INFORMATION

NAME (Lo Forst Madgie)

NAMIE (Last Fopr Madie!

et S ————————

300 East Roosevelt Rd.

Little Rock

INDIVIDUAL | NAME (Laar Fomr Magie! NAME (Last Fum Mutale)
LICENSEES
NAME [ ast Fost Miditie) ‘ NAME (faxr Foxr Magdie)
——.
ORGANI | DRGANIZATION Name mui".o-n: WA ol
ZATION V. A. Medical I
I p,
DEPARTMENT 08 BUREAU
LICENSEES
BUILLING STHEEY City [sun r:w CODE
ADDRESS AR

72206

TYPE

ek
APP 4

r——q

INDIVIDUAL LICENSEE

US GOVERNMENT AGENCY

ORCANIZATIONAL LICENSEE

NS TITUTION CODE

01082

DATE REGQUEST
MECEIVED

03/18/85

PENDING PROG CODE

ACTUAL PROG CODE

SECONDARY PROGRAM CODES /As required)

L2

w3

LICENSE NuMBE R

03-01082-01

DATE

COMPLETRD
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MEOWCAL CATEGORY
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NOTE TO: License Fee Management Branch, ADM

FROM: Region
SUBJECT: VOIDED APPLICATION

Control Number /j? i~

Applicant y/q M @*'
Date Voided S /;_/f/ff/

/
<
Reason for Void Wé

M A SHg au
T

Attachment:
Application

9/L n /2,
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