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INSTRUCTIONS: SEE THE APPROPRI ATE LICENSE APPLICATION GUIDE FOR DET ABLED INSTRUCTIONS F OR COMPLE TING APPLICATION $E ND TWO COP |{ $
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OF FICE SPECIFIED BE LOW

FEDERAL AGENCIES FILE APPLICAYsONS WITH: IF YOU ARE LOC AT ED IN

U S. NUCLE AR REGULATORY COMMiS5aON ILLINOIS. e4DI AN A 80W A M8CMcG AN, MINNESOT A. Ma550VRt OMio, OR
OtVISION OF FUEL CYCLE AND M ATE RIAL SAF E TY, NM$$ WISCON$sN, SENO APPt| CATIONS TO
W A$MINGTON. OC 20655

u s NUCLE AR REGUL ATORY COMMiS580N REGION 4*a
(.LL OTHER PERSONS FILE APPL 6CAf tCass A3 FOLLOWS. IF YOU ARE M ATE Ri ALS LsCEN5iNG SECTiON
LOCATEDIN. 799 ROOSE V E t,Y RO AO

GLE N E L L Y N tL 6013 T
CONNECTICUT. DELAWARE OtsTR6CT OP COLUMel A. MAeNE. MAR YLANO
MA$$ACHUEETTS. NEW JEREEY. NEW YORK. PENNsvLV ANSA, RMODE ISL AND, ARK ANSAS COLOR ADO aDAMO. K ANSAS. LOul$1 AN A. MONT ANA. NEGR ASE A.
OR VERMONT.SENO APPLICATIONS TO: NEW ME x tCO. NORTM O AKOT A. 05 L AMOMA, SOUTM OAKOT A. T E R AS, UT AM.

OR WYOMING SENO APPLICAtlONS TO
U S NUCLE AR REGULATORY COMMISSION. REGION 4
NUCLE AR MATERI AL SECTION e U S NUCLE AR REGUL ATORY COMMISSION. REGION tv
631 PARK AVENUE MATERIAL R ADI ATION PROYECTION SECTION
KING OF PRusstA.PA 19408 611 RV AN FLAZA DRIVE. SUITE 1000

ARLINGTON. T x T6011
( LASAMA. FLORIDA, GEORGI A. K E NTUCK Y. Ma5 Sit $4PPI. NOsilTM CA ROLL 8ea.
Put A TO RICO. SOUTM CAROLINA. TEarastsst E, VIRGINt A. VIRGaN IEL ANOS. OR AL ASK A, A R1204 A. CALIFOR Ni A, M AW All lu t V ADA. OR E GOas. WASMINCTON
WEST VIRGINIA, SENO APPUCATIONS TO: ANO U S. TE R AITORIES AND POSSESSIONS IN TME PACIF IC. SEND APPLICATDONS

TO
U $ NUCLE AR REGULATORY COMMt$$ TON. REGeON H
MATERa AL R ADI AT604 PROTECTION 5ECTION U S NUCLE AR REGULATORY COMMrs5|ON. REGION V
101 MARIETTA STREET. SUITE 2900 MATE RI AL RADI AflON PROTECTION SECTION
ATLANTA. GA 30323 1450 M art A L ANE. $UITE 210

W ALPeUT CREEK.CA 94S96

PERSONS LOCATEO IN AGREEMENT STATES SEteo APPteCAftONS TO TME U S NUCLE AR REGULATORY COMusssiO4 ONLY IF TMEY WISM TO POSSESS ANO USE L6CENSEO MATERIAL
IN STATES SUBJECT TO U.S. NUCLE AR REGULATORY COMMcEssON JURISDeCTION.

l. TMi$ is AN APPLtCAitOM FOR tonere Raprennen, reamt 2 N AME AND W AILim G ADDRE 55 OF APPUCANT Ifardweele Cosete

- John L. McClellan Mem. VA HospitalA FeEW oCE,,,E

03-01082-01 4300 U. 7th{ . AMENOMENT TO oCENsE NUM.ER

Little Rock, AR 72205C. RENEWAL OF uCENsE ,sVM.ER
_

3 ADDRESSIEli WMERE LICENSED MATERIAL WILL BE USEO OR PO55E55tD

I Above and North Little Rock facility
I(

4 NAME 04 PERSON TO SE CONTACTED ASQUT TM'S APPLICATION T E L E PMONE NUMS E M

Lynn McGuire, R.S.0. FTS: 735-2027
$U8MIT ITEMS S THROUG*e 11 ON 84 = 11'' PAPE R TME YvPE AND SCO*E OF iNFORMATION TO SE PROviDED t$ DESCRiSE D IN YME LICENSE APPUCATiON guide

S RADIOACTIVE MATEnt AL
e Eiemeas ead mess ammeer, e caem.cor eae4or pe ece s rm one c me.+um amowas 4 PURPOSE es> FOR WMcCM UCEN5ED UATE RI AL WsLL BE USEDv o
mesa ede ce possneese et ea, one t me.

TRA NtNG A k E C $ TR AINiNG FOR teeDiviOUALS WORKING im OR FREOuf teTING RESTRICTED ARE A5

9 F ACILITIES AND EQU*PMENT. 10 R ADI ATION S AF E TV PROGR AW

IJ LICE NSt t * t t 5 (See FJ (5 8 r10 eaa Sert,ea f /O J rs
11. WA37E MANAGEMENT nAMOUNT

F E E C A T E GOR Y
| E NCLO5E D $

13 C E R T I F ICA T SON f%rst me come esed eroppfwet T HE APPUC AN T UNCE R5Y ANDS TM A T A L L ST A T E ME N TS AND RE PRE St N T ATiONS M ADE e4 Tm5 APPUC A T SON ARE
SIND NG UPON YME APPuCANT
THE APPLICANT AND ANY OFFICIAL E s ECUTING TMis CERTIFICATION ON etM ALF OF THE APPUC ANT. NAMED '*e 8TE W 2 CERf tp y TMAY Twis APPuC ATiON is
PREPARED e4 CONFORMif v wrTM TsTLE 10. CODE OF F EDER AL REGU( ATIONS P ARTS 30 32. 33. 34 36. AND 80 AN3 TMa Y ALL *N S ORM AT'ON CONT AINED ME RE N
r$ TRUE ANC CORRECT TO TME BEST OF THEIR * NOWLEDGE ANO GE UEF

W ARNING 18 U $ C SECTION 1001 ACT OF JUNE 261948 62 ST AT T49 WARES IT A CRiM*N AL OFFE NSE TO Mau E A WeLLFULLv F ALSE ST ATE MENT OR REPRESENT ATiON
TO ANY DEPARTMENT OR AGENCY OF THE UN YED ST ATES As TO ANY M ATTE R Wif mN ITS JURiSDeC? TON
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Item 5
"

1. Cs137 Sealed Source; Troxler Dwg #A-102112; Not to exceed 10 mci / source

2. Am 241:Be Sealed Source; Troxler Dwg #A-102451; Not to exceed 50 mci / source
,

Item 6

For use.in a Troxler Model 3400 Series Surface moisture density gauge to
,

measure. properties of construction materials.'

.

1

: Item 7
(

Lynn McGuire- M.S. , R.S.O. . Information on file.,

.

Item 8
'

Authorized users wi11 be. approved locally hy the Radioisotope Safety Committee.
Individual (s) using the gauge will normally attend the Troxler training course.
All 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 hy the R.S.0.

.
-

Item 9
'

Gauge will be stored 'as descr'ibed 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.

'
|

I Item 11

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

.

4

,

I

|
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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 perfonned by the R.S.O. each 6 months.

4. All 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 garmia 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 D0T regulations
and under supervision of R.S.0.

10. All 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
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[ Radiation ~ Safety Officer.as. listed above.
.

e.
f

- 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 HOSPITAL
LITTLE ROCK, ARKANSAS

REQUEST FOR USE OF RADIGISOTOPES

I. NAME: fngineering Service, Planning & Design Section

2. TITLE OF PROJECT: Troxler Moisture Density Gauge

3. RADI0 ISOTOPES, CHEMICAL FORM, AND MAXIMUM ACTIVITY OF EACH
TO BE IN YOUR POSSESSION AT ANY ONE TIME:
AmBe-241 and Csl37. Surface dose Rate 15 mrem /hr maximum (See attachment for
more information.

4 LOCATION WHERE RADI0 ISOTOPES ARE TO BE USED: Radioisotopes in the moisture /
density gauge will be utilized to determine the density and moisture content of
{ggdgggggdggdg&bggkfillutilitytrenchesfordesignandcontract conformance at

5. LOC ATION WHERE RADIDIS0 TOPES ARE TO BE STORED Building 103, Rm 12A (Blueprint
room). The gauge will be in a secured, locked steel cabinet. The licensed operator
AN h ITI N fdfb [0k. #6.

LABORATORY U S E _ _ _ _N/,A___ ESTIMATED uCt / EXPERIMENT ___]9IA____,,,,,,

ANIMAL USE __,fj/A___ESTIMATEDuti/ EXPERIMENT ___]9'A________

7. BRIEFLY DESCRIBE HOW RADI0 ISOTOPES ARE TO BE USED AND HOW
EXPOSURES TO PERSONNEL ARE TO BE MINIMIZED (methods, radzation
safety procedures, facilities and equipment, waste disposal,etc.):

The moisture / density gauge will be used to determine the composition anda.

characteristics of soils and pavements without destroying them or obtaining
the service of a Testing Laboratory. During the past calendar year EngineerinService spent approximately $14,500 in obtaining the services of Testing lab g
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 that 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.

1%on't
/ @ ?(7t:

[ U { Ocd
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REQUEST FOR USE OF RADIGISOTOPES - (Continued)

8.HAVEYOUHADTRAININGANDEXPERIENCEINTHEUSEOFRADIDIS0 TOPES?__f0___

WHERE______________________________________________

WHEN_____________________________,_________________

9. HAVE YOU HAD INSTRUCTION IN RADIATION SAFETY?__No___

WHERE______________________________________________

WHEN_______________________________________________

10. OUTLINE BRIEFLY THE TYPES AND AMOUNTS OF RADIO!S0 TOPES YOU
HAVE USED, THE RADIATION SAFETY PRECAUTIONS WHICH WERE
FOLLOWED,AND THE EYTENT OF YOUR PERSONAL INVOLVEMENT IN THESE
PROCEDURES:

,

JJ-[ /
^

SIGNATURE: _ _
_[_hgh_____

___ M Ia_ ___,
._____

I'DATE:

_____________________________________________________________________________

CONNITTEE ACTION: DATE: _________________________

APPROVED ( ) DISAPPROVEDI ) REQUEST CLARIFICATION
(See below) ( )

21 3
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J:hn L. McClell:n 4300 Wsst 7th Strset
M:mori:1 Vctor:ns* H= pit:1 Littis Rock AR 72205

M Veterans
%G7 Administration

]

in Reply Refer To:

.

MEMO

TO: Chief, Engineering Service (138NLR)

SUBJ: Troxler moisture / density gauge

DATE: Oct. 12, 1984

1. I spoke with Dick Turner about the Troxler gauge after learning
'about it from John Hale and Supply. Since jt does contain AaBe-241
(a neutron emitter) and Csl37(ganaal information aust be submitted
to the Radioisotope Safety Connittee regarding its use. If approved,
an amendment request will then be submitted to the Nuclear Regulatory
Consission. The process will take 3-6 aanths.

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

'a. Description of use. Also if other (non- radioactive ) 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 if someone will attend Troxler training course.

Lyn McGuire,RSO

1

i

"Anterica is NI-Thanks to our Veterans"

. - _.
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THE ROAD READERS
| THE 34008 SERIES SURFACE selection of the required design cntena the error in wet density due to the pres-

MOISTURE-DENSITY GAUGES and desirable end specifications. enceof hydrogeninthe measured
The 34008 Seriesis specifica!Iy The 34008 Senesfeatures simulta- sample T he error is created by the high

designed to measure the moisture neous moisture and density measure- mass attenuation coefficient of hydro-
content and density of sods, soil-stone mentsin both the Backscatter and gen This correction has not been
aggregates. coment and asphalt treated Direct Transmission test modes. greatly possible in earlier gauge models. T he
bases,and aspha!! paving With suitable extended operation between battery Model 34118 also provides a means of
Cahbration,it can also be used to meas- recharges and increased battery life, compensating the moisture measure-
ure these parameters of other matenals liquid crystal display which allows in- ment for hydrogen that is present in the
having approximately the same range creased readabihty in high ambient hght measured matenal and is not in the
of density and/or moisture content conditions.greattyimproved Backscatter form of free water

The 34008 Senesincorporates the pertormance, and simphfied operation The Model 34018 offers the custo-
latest state-of-the-art in sohd-state semi- to reduce operator er ror. mer a quahty instrument at a lower cost q

conductor design to provide a high TheMode/34/IBcontainsamicro A simple calculation must be made by
degree of accuracy and reliabihty computer which holds al/ calibration Ihe gauge operator and measurement
The nuclear geometry and radioactive constants and algonthms necessary to results determined by the use of com-
source design are the culmination of compute andd!splaydirectly wet puter denved cahbration tables The
some twenty years of Troxler research densi.y moisture drydensity percent Model 3401B can easily be converted
and expenencein developing instru- moisture,andpercent compactionin into a Model 34118 by changing scaler
ments of this type. In addition to labora- either Arlogramsper cubic meter or modules -

tory work. user expenence of approxi- pounds per cubic loot, as chbsen by the FROM TROXLER'
mately 5000 instruments aided in the operator The Model 3411B ehminates

,
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DENSITY TEST MODES order A special twelve inch depth capa-
bility with one or two inch increments"*""S*"

The 34008 Seriesofferstwo test *

modesfor measuring thedensity of may also be ordered. Gamma rays are
transmitted from the source throughconstruction materials The operator ao

may choose either Backscatter or Direct the materialto be measured to the
detectors located on the surface.TheTransmission, depending upon the p averagedensityof theliftof material

oo

material and the thickness of the lift to e
be tasted. f* is determined. Direct Transmission

allows the operator to choose the depth

BACKSCATTER ofmeasurementandgreatlyreduces"*

The Backscatter methodis non- error resulting from surface roughness
destructive and may be pedormed andchemicalcomposition of the test*

rapidly Both thegammasourceand de- material Gauge precision is also im-
oroved. Direct Transmission is used' 2 2 a $ 6 ' atectors remain on the surface. Gamma

rays enter the material and those scat- primarily for testing medium to thick""

tered back into the detectors are counted. A widely used Backscatter tech- litts of soil, stone base, and asphalt.
Backscatter is generally insensitive to nique for stone base and asphaltic cyc,

changesin density below 3.5 inches, concreteliftsisthe controlstrip" method. " " ^ * " ^

which limits its use to thin lifts of mate- The procedure involves the construc-
rial. Backscatter is recommended pri- tionof a400sq.yd testsectionof i, g

marily for use on asphaltic concrete. representative material. Cornpaction yy -
The 3400B Series has greatly improved is accomplished with selected roliers S^=

Backscatter performance in sensitivity and nuclear Backscatter tests are per-
and reduced surface roughness error. formed after each roller pass unt' no
With a.05"100% void underneath the further increase in density is observed. i~- - ~ ~ ~ ~~~R P * *
gauge,the surface roughness error is Maximum densityis determined by mp "W~N,

4.0 PCF, which is one-half that of pre- taking the average of 10 randomly
*vious models, selected tests. Nuclear tests are nor- ,

mally run on 2800 sq. yd sections and i eT.
I

-

UL "" must average 98% of the target density,
with no single test falling below 95% "-

A new test section must be established -~

when a change of materialoccursor --*
*S*' t~m after 10 sections have been approved. YThe obviousadvantageof the nuclear , ,

- _ _ _ - ,-( gauge on ho, t asphalt,is a quick on-the- J'. W; , :xA
. .,

* x;:n compactive effort while the asphalt can W QO U'W / r -

.@,9sd stillbe worked. ~_ o.
__ 7heModel34I18 allows theenttyof W - ' -L

'

Marshall values (maximum obtainable ,

densityofasphalt)andwillcompute '

,

anddisplaypercent compaction of act
density

Ilproctordensitiesarenot usedfor
compaction control. the spectfic gravity'

of the solids may be enteredinstead of The 34118 also allows the entry of
the proctor value. This willenable the Proctor values for soil and soil aggre- s-

operatorto determine thepercent solids. gate.Tbe micro computer will process
A simple subtraction will then allow the the data and display percent moisture
operator to determine percent voids. and percent compaction of dry density

,

- Current approved standards for y

DIRECTTRANSMISSION nuclear density testing include ASTM )
DirectTransmissionis a pseudo D-2922-78." Standard Test Method For I

non-destructive test which places the Density Of Soil And Soil-Aggregate in t
gamma sourceinto the material by Place By Nuclear Methods"(Shallow
means of a punched access t' ole. Depth); and ASTM D-2950-74 " Stand- y
Standard gauges have eight inch depth ard Test Method For Density Of Bitu-
capabilities in Iwo inch incremona One minous Concrete in Place By Nuclear
inch increments are available by special Method"

1

_
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MOIOTURE steel. hardened to 45 Rockwell C so t hat DETECTORS
Themoisturemeasurementisnon- any wearis produced on parts which Two high temperature platinum

destructiva with the neutron source and are easily replaced kned Geiger-Mueller detectors are used
detector both located on the surface of Alhntenor partsareeither anodized for density determinations Platinum
the test material. A field of fast neutrons aluminum or stainless steel to prevent greatly increases the efficiency and life
enters the material and thermalization corrosion. of these detectors which are manufac- (
occursafter a series of collisions tured to rigid Troxler specifications
between the neutrons and hydrogen RADIOLOGICAL Years of research and quclear gauging
atoms present in the test material. The Theinstrumentcontainstwosealed expenence have contnouted to thede-
helium-3 detector located in the gauge, sources - an eight millicune glass-bead sign of these highly ef ficient detectors
detects the thermal neutrons. sourcedcesium-137 toprovidegamma One helium-3 detector is used Ior

It is suggested that f actory moisture radiation for the density measurement the moisture measurement This detec- |calibration data be compared to oven and a forty millicune americium-241 tor is specifically designed for use in |idry methodsand adjustmentsbe made, beryllium source yielding seventy theTroxter 34008Senes Thishehum-3 |if necessary. The Mode /34IIBhas a thousand neutrons per second for the detector is totally insensitive to gamma |" built-in " provision to allow the insertion moisture determination. Both sources radiation below one Mev Thisinsures
of a correction factorforhydrogen are doubly encapsulated in stainless nointeraction from the cesium-137
which is not containedin the free water steel, and fusion welded gamma source
removedduring standardovendrying All biological shield 1ng is construc-
procedures. This correction factor ted of tungsten having a spe.cific gravity ELECTRONIC ASSEMBLIES
automatically adlusts for changes in the of eighteen,a high gamma attenuation All3400Belectronicassembhesare
dry density of the soil which contains coeffscient and a molting point of over packagedinmoduleswhichallow100% \

,

the moderatororneutronabsorber 3,000*C.While more expensive than fieldreplacementbyunskaledpersonnel.
The ASTM Standard D-3017-78 lead, tungsten insures permanent pro- No adjustments or plateau procedures

" Standard Test Method For Moisture tection since it does not cold flow nor are required to obtain stable operation
Content Of Soil And Soil-AggregateIn melt under conditions hkely to beim- of thedetectors Highvoltageand count-
Place By Nuclear Methods"(Shallow posed on theinstrument by fire. ing thresholds are stable to within
Dapth) is the cprrent approved stand- Radiationlevels on any surface of 01%/ C Allcomponentsareselected
ard.The 3400B Series instruction man- theinstrument areless than fifteen toinsure operation over an ambient
ual details the procedure for obtaining millirem per-hour, including both gam- temperaturerangeof-10 C.to70 C
moisture correction factors ma and neutron The dose rate at four Allelectronic cercuits utehze CMOSlarge-

inches (10 cm ) from any surface of the scale integrated circuits for increased
MECHANICAL STRUCTURE gauge areless than five millirem per rehabihty reducedcomplexity and

The 34008 Senesinstruments are hour Packed in its transport or shipping longer batteryh/e
, housedinapermanent-moldatuminum case. the inst ru ment meets all a pphcable Three timing penods have been
I casting which is heat treated and an- requirementsof theDepartmentof included which a!!ow measurements to

neated to provide a rugged structure Transportation under 7A designation be made in etther fifteen seconds, one
which isimmune to physicaldamage minute.or four minutes Timing penods

> except for major accidents There are BATTERIES are separated by statistical f actors of
no openings from the bottom surface The 34008 Senes operates on two two The four digit hauid crystal display
to tha intenor which would allow g round nickel-cadmium battery packs with a indicates readings which are one minute
water or soil to enter the instrument. All capacity of 40 watt hours A 34008 rates regardless of the timing period
topside openings are gasketed to main- Senes gauge can operate for approxi- selected Bnght sunhght enhances the
tain a clean environment Tbeinstru- matelyeight meks ona fullcharge readabihtyof thehauidctystaldisplay
ment can sustain repeated drops from Undct normalconditions andusing andshadingssneverrequired Notations

i twelveinches(30cm.)onaone-inch recornmendedchargingprocedures. are included Io indicate a low battery
| (2Wcm ) steel ball placed on the un- the batterypacks shouldneverneed condition and that the instrument is in
' yielding surface without damage or replacing. Recharge may be made over- theprocessof accumulatingdata.

alteration of cahbration The exterior of night by use of a 110/220 volt 50-60 Hz Model34118 reference standard
the housing is either anodized or coated charger or by meansof a DC charger counts for both moisture and density
with epoxy paint. plugged into a cigarette lighter using 12 are storedin accumulators and can be

The source rodis manufactured volt vehicle power. addressed and read at any time The
from stainless steel, hardened to 45-55 accumulator contains both the moisture
RockwellC to reduce wear andinsure and density measurement countsin
properindexing of the measurement addition to the standard counts and any
geometry The source rod is positioned one of the four may be addressed and
in stainless steellinear beanngs The displayed as desired
indexingmechanismismadefrom4130 The 34118 micro computer has 3

user activated test routines which will
venfy proper operationof rmW switches.
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key board,and display. Itis factory function. Count Ratio =A EXP(-B d) SPECIAL ROOF MOISTURE
programmed with calibration constants -C: where d= density and A.B & C are APPLICATION
to compute wet density, dry density, constants determined on magnesium The 34008 Senes can be used to
moisture, percent moisture.and percent and aluminum standard blocks, and a evaluate the degree of water migration
compaction. Results may be displayed combination magnesium and alumi- within layers of a built-up flat roof. A ten
ineither U.S Customary or metric units. num standard block.These constants by ten foot gridislaid out on the roof

The micro computerautomatically obtained on the metallic standards and non-destructive nuclear moisture
corrects Wet density readings for errors determinethegeneralshapeof the counts are taken at grid intersections.

,

causedbythehigh massattenuation calibration curve Data is then taken on A frequency histogram is next plotted
coe//centofhydrogenloundin the Ihe limestone and granite standards and of allIhedata pointsand used toidentify
measuredmateria/ The true hydrogen the values for the constant B are com- wetanddryareas Atypicalbimodal
densty is evaluated, prior to any correc- puted for these natural matenals. The histogram is shown below
tions for moisture content, and is used average of these two B values will
to correct the wet densty which signift. produce a density cahbration suitable MfM""
cantlyimproves the densty accuracy for normal soils. A calibration validity
The Mode /34 IIBalso a/ lows theinsertion checkis then performed on a low den- [ _., y u.u u

o/ a K / actor to correct for hydrogen in sity standard. In order to eh minate long- g
'

the measuredmaterialwhichis not term ettects of source decay and elec- a

containedas /ree water This moisture tronic dnft, all data is normalized to a $gy . Og
Ncorrection factor is applied, after com- reference standard and expressed as a

"'*parison of conventionaland nuclear ratio The calibration constants are
moisture test data, by means of moisture stored in non-volatile memoryin the With this type of distribution, the 95%
correction switcheslocated at the Mode! 34118- confidence limits can be estabhshed for
bottom of the scaler module. Plus or Gauge parameters of precision. a normaldistribution. Core samples
minus corrections may be entered by composition error, surface roughness are taken in areas which indicate definite
the operator The K factor automatically error, and the root-mean-square sum wet conditions to determine the amount
adjusts for changes in dry density This of errors are determined for each of moisture present. Once the wet
is necessary sipce the material causing gauge to predict probable field error. threshold has been determined. a
the error by moderation of fast neutrons Computer calibration pnntouts are gridded roof drawing can be prepared
or absorption of thermal neutronsis furnished for each density test mode and used to map the roof for repairs.
contained in the dry soIand is not a and depth from 70 PCF to 170 PCF in
part of the moisture content. WPCFincrements Metriccalibrations LICENSING INFORM ATION

are available upon request The radioactive sources are by-
CALIZRATION product materials and do require a

The Troxlermoistureanddensity MOISTURE CALIBRATION speciallicense which is issued by an
calibration techniqueis the unecue Two moisture calibration standards. " agreement state"or by the Nuclear
product of years o/ research and devel- magnesium. which represents zero Regulatory Commission Troxter will
opment. Only Troxlercustomers have . moisture, and a permanent moisture assist the customer in obtaining and
the advantage of this sophisticated and standard which is 36 PCF moisture, are completing the proper license appli-
accurate calibration method used for the 34008 moisture calibration cation Required radiological safety

Count rate data is normakzed to a training courses are held periodically
DENSITY CALIBRATION moisture standard count to eliminate in the home office and in Troxter branch

Count rate datais accumulated on the effect of long term electronic dnf t offices A nominal fee ns charged. Field
five standard density blocksIor the in theinstrument These count ratios training may also be arranged for a fee
determination of density versus count are then used to solve the equation: covenng the instructor's time and
rate computations and one standard Count Ratio =E +FxM where applicable expenses
density block to verifycalibration E= gauge response at zero moisture
accuracy Specificgravitiesof thethree content, F= slope of the moisture curve,
metallic standard blocks are known to and M = moisture content. In the Model
anaccuracyof 01%.andof thenatural 34118. the moisture calibration constants
material standards to 0 2%. A standard are stored in a non-volatile memory. ,

deviation of less than .15 PCF is The moisture performance para-
assured for alldata points meters of precision, surface roughness.

Gauge response to densityis by and the expected field error are deter-
computer evaluation of the anthmetic mined for each gauge Computer

moisture calibration pontouts are
provided for a rangeof 0 PCF to 40 PCF
in % PCF increments
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MEASUREMENT SPECIFICATIONS ELECTRICAL SPECIFICATIONS :.

BACKSCATTER DENSITY .25 MIN 1 MIN 4 MIN Timer Accuracy 1.005% >

Precision at 120 PCF 1.04 .52 .26 2PCF and Stability 2.0002%/ C

Coniposition Errorat 120 PCF 2.5 2.5 2.5 PCF Readout
Surface Etror(.05'|100% void) 4.0 4.0 4.0 -PCF (direct sunlight

, [beroExpectedTotalError 3.9 3.4 3.3 PCF unt el34018/
Depth of Measurement (98%) 4.0 4.0 4.0 inches Registers. 4-Model 3411B

Stored Power 40 watt-hours
DIRECT TRANSMISSION DENSITY
Precision at 120 PCF 6" Depth .48 .24 .12 PCF PowerConsumption 0.12 watts
Composition Errorat 120 PCF 1.4 1.4 1.4 PCF Rocharge Time 16 hours 1

Surface Error (.05'|100% void) 0.9 0.9 0.9 -PCF Charger input 20VAC,
Expected TotalError 1.8 1.6 1.5 PCF
Depthof Measurement 2-8 2-8 2-8 inches 12-14 VDC

4

MOISTURE CONTENT ACCESSORIES
Precision at 15 PCF .64 .32 . .16 2PCF ACCESSORIES SUPPLIED WITH

'

Surface Error (.05'|100% void). - 1.1 1.1 1.1 -PCF GAUGE'

ExpectedTotalError 1.5 .90 .70 1PCF Scraper plate /drillrod guide
Depth of Measurementat 15 PCF 7.0 7.0 7.0 inches Drillrod

110/220V,50-60 Hz charger
RADIOLOGICAL SPECIFICATIONS Heavy-duty cardboard shipping
Gamma Source 8 mCicesium-137 container withinsert

(Troxler Drawing #A-102112) ReferenceStandard
Neutron Sousce 40 mCiameriaum 241.be- Manual

70,000 neutrons /second
Calibration table(Troxler Drawing #A-102451)

Source Encapsulation Stainless steel doubly encapsulated OPTIONAL ACCESSORIES
Shielding Tungsten andlead Metric calibration
Surface Dose Rates 15 mrem /hr maximum. 12 inch (30cm) depth

neutron and gamma 1 inch (2.5 cm) increments
Shipsng Case DOT 7A Yellow 11 Label. High impact plastic ABS transport cam

0.1 Transport Index 3400 Series tool kit
odel 3880leaMest M

MECHANICAL SPECIFICATIONS o ote Wcant, spay & paste
Case Epoxy finish aluminum casting

2 amp buss type GMW fuse
VibrationTest 0.1 inches at 12.5 Hz
DropTest on 1" Steel Ball 12 inch height 90 eT abon

"9 Model3954 PROM Programmer
b ent -10 C to 70 C

Surface 175 C Model 3960 Microprocessor
Test Station

Size 14.5 x 9 x 7.2 inches
(excluding handles) (36.3 x 22.5 x 18 cm)

12-14 VOC charger

TotalHeight 19.5 inches (49 cm)
Weight 36 pounds (16.4 Kgm)
Shipping Weight with ABS case 85 pounds (38.6 Kgm)
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Safe y Training 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

V nuclear theory as it relates to our total gauge line, field ap-
,

plications, gauge calibration and radiological safety. Proper -

R field operation and maintenance procedures are stressed to%
N ' ensure that tests are performed with maximum effectiveness'

.

and that the resulting data is accurately interpreted.'

Troxler engineers conduct these instructional programs[ p i 3, n

4|f[f|i 1| j with support from research, service and experienced field per-

yi II sonnel. An effort is made to tailor the presentation of subject
[q p matter to the background and experience of the program par-

W ticipants. Group interaction and discussion of the material1
L % being presented is encouraged.- >

TRAINING SCHEDULE SUBJECTS

1. RADIOLOGICAL SAFETY II. THEORY OF MEASUREMENT
A. Atomic Structure A. Gamma Radiation and Matter j

B. Radiation Characteristics B. Test Modes |
1. Types of Radiation C. Neutron Radiation and Matter
2. Types of Sources
3. Units of Radiation Dose

111. FIELD MEASUREMENT PROCEDURES
C. Hazards of Exposure to Radiation AND GAUGE APPLICATION

D. Levels of Radiation from 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 CAllBRATION
3. Shielding

VI. PERIODIC MAINTENANCEF. NRC and State Regulations
1. Handling Prowdures

Vll. FlELD TROUBLESHOOTING AND2. Personnel Monitoring
SERVICE3. Security

4. Records and Reports
Vill. COURSE REVIEW5. Incidents

6. Transport and Shipping

G. Leak Test Procedures

TROXLER ' W h.* M MM W/.6&NiiH M
AND SUBSIDIARY TROXLER INTERNATIONAL,LTD. ff6ft//

,

:r , , no , .. .. . in . m .,o,,,an .o con, om,n m t u.o nn u s o ,a n n m no s, w .

| M ik'
f a ps~;
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LICENSING Radioactive materiais usea in Troxier gauges nyuire 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 instnictional program satisfies 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.

COURSE ARRANGEMENTS Training courses are held on the first Thursday of each
month in 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 armnged 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.

a s

F S'

f
GTROXLER ELECTRONIC LABORATORIES, INC. h (f ]

p.O. Box 12057 - Cornwallis Road s.
*i *Research Triangle park, North Carolina 27709

Y'1 4 '*
'

~
[ /R.(919) 549-8661

.

SOUTHERN BRANCH OFFICE WESTERN BRANCH OFFICI:
P.O. Box 110620 5041-11 College Oak Drive

Nashville. TN 37211 Sacrarnento. CA 05841

(615) 331 8537 (016) 332-7734

CENTRAL BRANCH OFFICE ROCKY MOUNTAIN BRANCH OFFICE
37635 N. RT. 59 900 Clarhon Court
take Villa. IL 60046 Denver. CO 80229
0 12) 587 7273 0 03) 288-3196

SOUTHWESTERN BRANCH OFHCE NORTHWE5 FERN BRANCH OFFICE
2000 E. Rando! Mill Road - s are 605 P.O. Boi 312
Arhngton. Tx 7601: Tualatin. OR 97062

(817) 275 4571 (503) 638-2523

yban'Ilo e
aeth
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|ure content generally This section util provide the gauge operator with a general under-
[ normalized curves is standing of the type and characteristics of the radioactive materialts of moisture content contained in this gauge and the resulting radiation. A more in-depth
|the neutron method is review of the radiological information is obtained by attending aspth of measurement is Tromler Nuclear Gauge Training Course.I thermaltzed neutrons
| esta, we can express
sad the motsture con- A. Types of Radiation

The radioactive materials in the Model 3400 produce two types of re-
Itr$t. gamma radiation is used to measure the density ofIN U,3I diation.

the materfal. Ganna rays or ganna * photons * are a form of electro-
e

magnetic radiation or a highly penetrating form of pure energy.
Section I-A of this Manual provides a discussion of how gamma rays',

interact with matter and how density measurements are accomplished.
H Q (PCFI Second neutron radiation is used to measure the moisture content of
and is valid over the material. Neutrons are very small, dense particles that exist in the

nucleus of almost every atom. Neutron radiation. Itke geene radia-Sectiontion. Is a highly penetrating form of tontatng radiation.
X-8 of this Manual provides a discussion of how neutron radiation
interacts with matter ard moisture measurements. ,)

k 8. Types of Sources:
The 3400 series Surface Motsture-censity Gauge contains a testum-137s

* gauna sourte for measuring density and an Americium-241:8eryllfuei

neutron source for measuring moisture content. Soth of these sources
f meet the regulatory requirements of the United States and interne-

Ex-
tional authorities as *5PECIAL FORM * or sealed source matarial.3

cept for the direct radiation harards. the sources are extremelyI 3

3> 280-327tkg/m 1 ;

l safe.
<

I ! C. Source Encapsulation

To meet the requirements as *5PECIAL FORM.* the radioaatve materiala

1 must be encapsulated to prevent contamination. The first encapsula- .

tion is provided for in that the metallic Cestuu matertal is an inte- [
'

gral part of a glass bead. The glass bead is then fusion welded
*

53* %5 inside a stainless steel capsule. This source capsule is fusion weld-
ed into the 3400 source rod to provide for a triple encapsulatton.-

The Americtun-241:8ery11 tun material is compressed into pellet form. f
,

\ ? This pressed pellet is fusion welded in two separate stainless steel, j capsules and is contained within the instrument in another stainless
'

1 steel housing entedded in lead. The activity of these sources is aN i

\ } nominal 8 millituries of Cestum-137 and a nominal 40 milltturtes of
Americ t um-241:Beryll t un.s

}s
96kg/in3 O. Radiation Exposure Limitations'

N
Current radiation regulations limit the radiation esposure of an in-N
dividual utilizing a source of radiation on the job to 1250 militRemss

200 250 soo in a calendar quarter for a mantmum of 5000 of tl1 Rems in one (1)
y ea r. FIGURE 17 15 a radiation profile detailing the radiation
levels associated with the Model 3400 gauge. Under average

conditions. a full-time operator erting a 40-hour week can espect to
receive about 4 milltRems per weet or 50 millitems per quarter.

E. Means of Exposure Limitations

Radiation esposure associated with the 3400 series gauge is very low
in comparison with other types of tontatng radiation devices evnployed
in the nortplace, pegardless of this, operators shall be mindful of
the concept of ' ALAR A.* which means to keep your radtation esposure
"As Low As Reasonably Achievable.*

iurenelt
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Mo matter how low t'
III-I. RADIATION PROFILE the exposure, se si

three ways to Ilmit
and shleiding.

5
1. Time

,

[ Radiation exposu
/
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[
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.,
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No matter how low the exposure rate, if means are available to Ilmit

-

!
the exposure, w should use them. In radiation safety, there are

three ways to limit or reduce exposure. These are time, distance,
and shielding.

I. Time -
. . - ~

For h

1 :' E d l 3E S 88 Radiation exposure is denotee in an esposure level per time.
' ' ' ' ' '

example, if a person were to place his or her hand on the back f
-

surface of the gauge for 1-hour, the exposure to the hand would be
3 =4 15 mil 11Rees. If the hand were held on the gauge for 30-minutes,- - - - |

- = ~
*

-

" For 2-hours, the esposure to'*" 9
the exposure would be 7.5 at11tRems.The longer a person stays in a ,

the hand would be 30 milltRems.
radiation field, the greater the exposure. In estag the 3400

'
t

y9-gg g 3ggg g
gauge, exposure is lowered by only being with the gauge for the j- - - <

time required to take the measurement.
g g g q qp {2. Distance

For exam-Radiation exposure decreases drastically over distance.
$8 48k &$ 44 S pie, if w had a source of radiation that at 2 feet has a level of

10 milllRens per hour, the same source at 4 feet would have a lev-In using the 3400 gauge, stand only ;
el of 2.5 mili1Rees per hour.

E !.E 7 as close as necessary to see the display of readlags. In trans.tSE? " o"
porting the gauge, keep the gauge in the cargo compartment of the;

When'. vehicle. thereby increasing the distance from the source.
:

'
the gauge is not in use, store it in a safe place away from normalGO K _QS!$* ,

,
, mort traffic.
t

}
RS- c S REES- (-

2
- - - '

3. Shielding
-

|i The West means of decreasing radiation exposure is to place some-<

aa::p $ $ 3 $ g- agj In thei thing between you and the source to stop the radiation.f
3400 gauge, the Amertctum-241: Beryllium neutron source is suff tct-

' --
g .93- ''

Ig ;y ently low in neutron output to negate the need for any shfelding.

| =N* | For the Cestum-137 gamma source een the gauge is in the shf eldedf

.9 4y*. . # ,ne.
- 5 " -*d or " safe * position. the source is completely encased by a tungsten

f Ig1 i shield. For practical use of the gauge, no other shieldtng seth-

-5# -
- -

,g| |, ods are necessary.,,,o, o , ,,- -
a it .- - o

'
EI3
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LICENSING RE0VIREMENTS ; t. 37 E.go t c,

This section provides a general discussion of the licenst.;g requirements M ) {Sthat apply in the United States. Users of this gauge in other countr''s -

should contact the Troxler International. Ltd. agent covering their area
or the factory for a discussion of the appropriate regulatory require-
ments. g ,

A. Specific License -

The possession and use of the radioactive material in this gauge re- j.quires that the user maintain a specific license issued by the United
j'States Nuclear Regulatory Commission or equivalent agreement state 11-

censing agency. Troxler Electronic Laboratories. Inc. will provide
, j

i

Iassistance and information to obtain the necessary license,

8. Radiation $afety Program g |l /
wgr :ftThe specific license dictates that the user of nuclear gauges maintain OE , Acontrol of the gauges in such a manner that the operator and general N ' $ ;*rpublic will not be unnecessarily exposed to radiation. To determine 9 Wky g g , )s I ,

exactly eat requirements apply to your operation, you should review asjyour licensing document and the radiation safety procedures that accom-
3 g s'panted your Itcense application. The following requirements are gener- 3

,

ally accepted by all Itcensing agencies. O Q |'
'

EC. Personnel Monitoring | E
g

''

h u. g g|Current regulations do not require the use of personnel monitoring to
uttitre Troxler nuclear gauges. Regardless of this. most Itcensing o ,

W E B )"f
,

agencies require that the operators of nuclear gauges wear film badges E hto document the actual radiation exposure. Each operator of the gauge $o .a
should wear the film badge den operating the equipment. When the : O<m '.e i Iequipment is not being utilf red. the film badge should be kept in a g

p f g 'J tII j.h
agju gjradiation free area. The reports of radiation exposure supplied by the I1film badge processor aust be maintained on file and aval'able for review jg I.

{ eby the Itcensing agency. . {W
a h.,,'ll ; j .I '

*

D. Security E * 183
s , }f '

! O as .j
p s

The regulations require that users of nuclear gauges provide all neces- I. |-') asary security to prevent unauthortred use or removal of this gauge. :sThis applies both to den the gauge is being stored between uttltratton @u a) :
and when the gauge is being transported to a job site. g | ,g;t sg),a sern(
E. Leak Test a a II: 1111E

j!
The regulations require that the gauge be leak tested at intervals not

(
af |

to exceed six months. To ensure that the reaicactive material is
securely contained in the gauge. The leak test should be performed
using the Model 3880 Leak Test Kit and accompanying }b 5 ';'I
fnstruction\.Troxler a I I{To perform the test on the m> del 3a00 gauge, first remove
the scaler modular from the front of the gauge. Looking down into the .#**%. {a

[5 {icavity of the scaler. you will see a yellow radiation label g._ *
- eapproximately in the middle of the gauge base and to the top of the 5 I ' ' '

8 icircuit board. Wipe the yellow label. Second. turn the gauge on one k ,,,,./ 5 L ,5s'side. On the bottom of the gauge you will see the opening through etch
the source rJd indexes. W1pe around and into this opening. Please note o 3,

t |yjthat the source rod remains in the shfelded or " safe * position during * *

,. e a ! ey!![this procedure.

F. Notice To Employees Jee U .N j.
*

.

Figure 18 is an example of the Notice To Employees that sost be posted '

f a your fac111ty so that ind1viduals utTIzing the equipuent or entering
the area dere the gauge is stored can see it. The licenstng agencywill supply you with this form.
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C. Incidents XIV. TRMSPORTAT!!

In the event that the gauge is lost stolen. or physically damaged to The trans;
the entent that the source shielding could be compromised, you must conformanctunedtately notify the Itcensing agency. ternationa

H. Otsposal
A. Test a

The regulations require that the disposal of radioactive material be
accompanted by very restrictive methods. In general, you can transfer The source
the gauge to another authortred Itcensee or the instrument can be re- Certtfledturned to our factory for final disposal. If outside the United States, active met
contact your local Tronler representative or the factory. has been 1

1. Record Keeping 8. Labelt

The following documentation should be maintained and available for re- The Model
view by the licensing agency: 'Tellow I

three fee
1. Leak Test Report label.

To verify that the Leak fest as described in Item E of this section C. Translhas been accompitthed, you must maintain on file a copy of each
Leak Test Report. Certain n

to a job r
2. Personnel Monitoring Report enger ared

ortred reA copy of each FtIm Badge Report must be maintained on file. The
Film Badge Report must contain each individual's name. Social Se- D. Transecurity rumber, and date of birth, along with the actual exposure
received. The transi

vent dame3. Inventory, Recetpt and Transfer records
air, the

. lading anA utilization log should be estabitshed to document the location of example o
the gauge (s) at all times. This log should be set up so that den $tates isthe gauge is removed from the storage area, a sign-out is made on carried a
the 109 Again, een the gauge is returned to storage, it should States, tibe signed in.

If the me4 Source Certtf tcate lading mu-

Each new gauge shipped from Tronier Electronte Laboratortes. Inc.
will be accompanted by a Certificate denoting the information con.
cerning the radioactive material suployed in the pauge. The origt.
nel source Certificate should be maintained on file and a copy car.
ried utth the gauge at all times.

5. Transport Package Certtitcation

Regulations require that the gauge be transported and shipped in a
properly tested and approved container. To this end, all Trenler
gauges are shipped as a U.5.0.0.T. 7A Type A package. A complete
Report of the required testing and evaluation is maintained on file
at Trosler corporate headquarters. Please rote that the Tronier
certification may be used only when the gauge is transported in its

.

accompanying transport case. If any other container is used for
transport, additional testing would be required.

6. Transportation - 8111 of Lading

The Regulations of the U.S.D.O.T. require that you have a properly
prepared shipping document den transporting the gauge. An example
of the information that needs to be on this docuetnt is shown in

iItem 0 of Section XIV of this Manual. ;

1
1
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XIV. TRANSPORTATION AND SHIPPING |
The transportation of devices containing radioactive matertal requires 1

llly damaged to conformance with the United States Department of Transportation and In-
ternational Atomic Energy Association Regulattons. Tromler nuclear ,hed, you must i
gauges and transport cases meet or exceed the appropriate requirements.

A. Test and Certifications

The source of radioactive material in Trenler gauges has been tested and
ou ca2 transfer certtfled by the appropriate competent authority as *3PECIAL F* radio.

active material. The packaging of the gauge in its shipping containersent cad be re-
t United States, has been tested and meets the requirements for a " Type A* package.

'
,.

8. Labeling

The mdel 3400 Series gauge and transportation case are labeled with two
*Tellow II* radiation labels denoting the radiation esposure rate atellab12 for re-
three feet from the device and a U.S.0.0.T.

JA * Type A* packaging

label.

C. Transportation by Ntor Vehicle 4
of this section <

a copy of each Certain requirements suast be met by the user teen transporting the gauge
In general, the gauge Cannot be transported in the pass->

to a job site.
enger area of the vehicle. The gauge must be secured to prevent unauth-

"

) ortred removal.'

ed on file. The * 0. Transpcrtation by Comon Carrter
>

name, Social Se-
Jst be used den shipping by common carrier to pre-actual exposure The transport case a: If the means of shipment is bywent damage to the gauge electronics.

air. the package anast be accompanied by a properly completed bill ofp

lading and a *5htpper's Certification for Radioactive Material.*
An'

,

inside the Unitedexample of the shtpper's Certification for shipment
t the locattin of p States is shown on Figure 19. In the United States, the package masst be
L vp so that then , carried on a " Cargo Only* aircraf t. For shipment outside the United
pm-out is made on , States, the Shippers Certificate is shown in Figure 20.

'torage. It should
If the means of shipment is by a cossuercial trucking Itne, the bill of

f lading anast include the following description:

RADIOACTIVE MATERIAL4

aborattriss. Inc. *
1;.ftruation con- $PECIAL FORM. N.0.5.. (JN2914

pauge. The ortgt-
13 and a copy car. Cest e-137. 0.008 C1

Type A Package

Radioactive ' Yellow !!*
I and shipped in a

end. all Troster Transport Inden 0.01
tage. A complete
maintained on file
that the Tronier

tra;. sported in its
einer is used for

ou have a properly
gauge. Aa example
:ument is shown in

)
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NOTE TO: License Fee Management Branch, ADM

FROM: Region

SUBJECT: VOIDED APPLICATION

' Control Number 7ff

Applicant
.

.Date Voided d/ [
I /

Reason for Void 1711// I
'y I
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