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July 19, 1985

CERTIFIED MAIL - RETURN RECEIPT REQUESTED d-
.

Materials Licensing Section.

U.S. Nuclear Regulatory Commission I Applicanth.kh ''

-[C i

Region III Check !!Dg -[_ - y-799 Roosevelt Road
|

Glen Ellyn, IL 60137 Ameunt t '' " [, p.,

-[' ,hc2 Cli M g ,g. -

RE: By-product Material
**''**ILicense 35-20550-01 Gak / r.:.k g f

neceived St a
; _ . .

-

Dear Sir:

Kerr-McGee Coal Corporation plans to purchase a Troxler
portable gauging device Model 3411B for use at the Galatia
Mine, Galatia, Illinois.'

An amendment application is enclosed for Cesium-137 and*

Americium 241:Be sources to be used in the gauging device. The

i items in the attachment have been numbered in accordance with
the NRC license application guide.

A check in the amount of $60.00 is also enclosed for the.

amendment fee. If you have any questions, please let me know.

Sincerely,

,C. didL
;
,

J. C. Stauter, Director'

Nuclear Licensing and
F W ifyg.f g--- Regulation

MBL:cwp
05:2d 5- SflV 58.

Enclosures 2

NECEIVEDcc: Charles M. Dietzel 03A1333u

61985
8509130449 850814

gGroniffRE93 LIC30
33-2osoo-os con

JUL 261995
02B4e

i
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Amendment Request
Kerr-McGee Coal Corporation

License No. 35-20500-01
July 19, 1985

Please add the following:

5. Material to be possessed:

a. Element and b. Chemical and/or c. Maximum amount
Mass No. Physical Form which will be

possessed any
one time.

Cesium-137 Sealed Source 8 mci
Troxler Drawing |

A-102112

Americium 241:Be Sealed Source 40 mci
Troxler Drawing
A-102451

6. Purpose for which licensed material will be used:

To be used in Troxler Model 3411-B in measuring density
and moisture for determination of soil compaction on a

i

coal refuse storage pile (See attached specification sheet I

on Model 3411-B). |

7. Individual Responsible for Radiation Safety Program:

No change. Charles M. Dietzel, designated RSO, attended
the Radiation Safety Course held by Texas Nuclear in
Austin, Texas the week of May 16, 1983. He has had four
years' experience in the use of Texas Nuclear level
detection and density gauges. He has received two hours |
of classroom safety training (on-the-job training). ;

8. Training provided to other users

Before using the portable gauging device, all users will
attend the manufacturer's training course on use and

,

storage of the device. Training is currently scheduled |

for July 31, 1985. I

Records documenting the training of each user will be
maintained for a minimum of two years f, rom the date the
training is completed.

0284E
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9. -Facilities and Equipment

When in use, the portable gauging device will be under
surveillance at all times. When not in use, the device
will be stored in a locked closet to prevent access by
unauthorized persons.

10. Radiation Safety Program

10.1 Personnel Monitoring Equipment

Users of the portable gauging device will wear
thermoluminescent dosimeters to be supplied by
R. S. Landauer and Co., Glenwood, Illinois.
These personnel dosimeters will be changed at
intervals not to exceed three months.

,

10.2 Leak Testing

Sealed sources used in the portable gauging
'

device shall be tested for leakage at intervals
not to exceed six months, using leak test kit
Model No. 3880 provided by Troxler Electronic
Laboratories, Inc., P. O. Box 12057, Cornwallis
Road, Research Triangle Park, No. Carolina
27709. (No. Carolina License No. 32-182-1)

10.3 Maintenance

Servicing operations of the portable gaugingi

1 device, involving maintenance and repair, will
? be performed by Troxler Laboratories, Inc.

10.4 Transportation
i

Transportation if required will be carried out
in accordance with applicable DOT Regulations.

10.5 Operating and Emergency Procedures:

) Written operating and emergency procedures will
- be given to all users. These procedures will

cover the following topics:

1. Use of personnel monitoring devices
| 2. Storage of the device

3. Transportation'

: 4. Leak testing
' 5. Use of the device

6. Steps to be taken by personnel and
individuals to be notified in an

,

emergency.

0284E
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11. . Waste Management

No waste disposal is involved. In the event the gauge is
damaged or.its use discontinued, the gauge will be
returned to Troxler Laboratories, Inc. for disposal of the
sealed source.

0284E
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THE ROAD READERS:
THE 34008 SERIES SURFACE selection of the required design cnteria the error in wet density due to the pres- |
M8ISTURE-DENSITY GAUGES and desirable end specifications ence of hydrogenin the measured i

i The 34008 Senesis specifically The 34008 Senesfeatures simulta- sample The 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 soils, soil-stone ments in both the Backscatter and gen This correction has not been !

agg regates, cement and aspha!! tr eated Direct Transmission test modes greatly possiblein earher gauge models The
bases,andasphalt paving With suitable extended operation between battery Model 34118 also piovides a means of'

'

cahbration it can also be used to meas- recharges and increased battery hfe, compensating the moisture measure-
ure these parameters of other matenals hquid crystal display which allows in- ment for hydrogen that is present in the '

'

I having approximately the same range creased readabihty in high ambient hght measured matenal, and is not in the
j

of density and/or moisture content. conditions greatlyimprowd Backscatter form of free water |

The 34008 Seriesincorporatesthe performance, and simphfied operation The Model 34018 offers the custo-
'

i latest state-of-the-art in sohd-state semi- to reduce operator error. mer a quahty instrument at a lower cost
conductor design to provide a high TheModel3411Bcontainsa micro A simple ca!culation must be made by i4

degree of accuracy and rehabihty computer which holds allcallbration the gauge operator and measurement i
'

The nuclear gcometry and radioactive constants and algonthms necessary to results determined by the use of com- ii

source des 4gn ore the culmination of computeandd/splaydirectly wet poter eenved cabbration iabies Tne
i

some twenty years of Troxler research dens;ty moisture, dry density percent Model 3401B can easily be converted I
and experience in d( veloping instru- moisture,andpercentcompact/onin into a Model 3411B by changing sca!er i

ments of this type In addition tolabora- esther k//ograms per cubc meter or modules
tory work. User ex penence of approxi- poundspercubcfoot,as chosen bythe FROM TROXLER'
mately 5000 instruments aided in the operator The Model 3411B ehminates

;
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MEASUREMENT SPECIFICATIONS ELECTRICAL _S_PE_CIFICATIONS
BACKSCATTER DENSITY 25 MIN 1 MIN 4 MIN Timer Accuracy .005%
Precision at 120 PCF 1.04 .52 .26 PCF and Stability .0002%/oC
Composition Error at 120 PCF 2.5 2.5 2.5 cPCF Readout
Surface Error (.05' 100% void) 4.0 4.0 4.0 -PCF (direct sunlight|
ExpectedTotalError 3.9 3.4 3.3 PCF

. furDepth of Measurement (98%) 4.0 40 4.0 ir;ches ro unt 2- el34018/
Registers 4-Model 34118

DIRECT TRANSMISSION DENSITY Stored Power 40 watt-hours
Precision at 120 PCF 6" Depth .48 .24 .12 PCF Power
Composition Error at 120 PCF 1.4 1.4 1.4 PCF Consumption 0.12 watts

Surface Error (.05|' 100% void) 0.9 0.9 0.9 -PCF I0 hour
Expected TotalError 1.8 1.6 1.5 PCF 0ppp0E

50-60 Hz or 'Depthof Mecsurement 2-8 2-8 2-8 inches 12-14 VDC
MOISTURE CONTENT

ACCESSORIESPrecision at 15 PCF .64 .32 .16 2PCF
| ACCESSDRIES SUPPLIED WITHSurface Error (.05' 100% void) 1.1 1.1 1.1 -PCF GAUGEExpected TotalError 1.5 .90 .70 PCF Scraper plate /dntirod guideDepthof Measurement at 15 PCF 7.0 7.0 7.0 inches Dn!! rod

RADIOLOGICAL SPECIFICATIONS 110/220V,50-60 Hz charger
Heavy <!uty cardboard shippingGamma Source 8 mCicesium-137 container withinsert(Troxler Drawing #A-102112)
Reference StandardNeutron Source 40 mCiamericium 241.be-

70.000 neutrons /second Manual

(Troxler Drawing #A-102451) Calibration table
Source Encapsulation Stainless steel doubly encapsulated OPTIONAL ACCESSORIEJShielaing Tungsten andlead Metnc calibration
Surface Dose Rates 15 mrem /hr maximum, 12 inch (30 cm) depth

neutron and gamma 1 inch (2.5 cm) incrementsShipping Case DOT 7A, Yellow 11 Label. High impact plastic ABS transport case01 TransportIndex
3400 Series toolkit

MECNANICAL SPECIFICATIONS el 3880 leak test kt
Case Epoxy finish afuminum casting Molykote tubocant. spray & paste
VibrationTest 0.1 inches at 12.5 Hz 2 amp buss type GMW fuse
Drop Test on 1" Steel Ba!! 12 inch height a

, 0 erT son
A b ent 10oC to 70oC Model 3954 PROM Programmer
Surface 175 C Model3960 Mictoprocessor

Sin 14 5 x 9 x 7.2 inches Test Station
(:xcluding hand!es) (36 3 x 22 5 x 18 cm) 1214 VDC charger
Total Height 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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DEN?lTY TEST MODES order A special twelve inch depth capa- .

The 34008 Senes offers two test " " " bihty with one or two inch increments~

modes for measunng the density of mayalsobeordered Gammaraysare
construction materials The operator ,

transmitted from the source through' *a

may choose either Backscatter or Direct the material to be measured to the !

Transmission, depending upon the p* detectorslocated on the surface The !
material and the thickness of the hft to - averagedensityof thehftof matenal i

be tested. h '* is determined Direct Transmission
allows the operator to choose the depth

CACKSCATTER ofmeasurementandgreatlyreduces
"

The Backscatter method is non- error resulting from surface roughness |
destructive and may be performed andchemicalcomposthonofthetest"

rapidly Both thegammasourceandde- matenal Gauge precision is alsoim- '

tectors remain on the surface. Gamma proved Direct Transmission is used I' 2 3 * s * a

""rays enter the matenal and those scat- pnmanly for test ng medium to thick
tered back into the detectors are counted A widely used Backscatter tech. hfts of soil, stone base, and aspha!! |
Backscatter is generally insensitive to nique for stone base and asphaltic 3w ;
changes in density below 3.Sinches. concrete hfts is the" cont rol st n p" method "'*'"

i

which limits its use to thin htts of mate- The procedure involves the construc- i
nal. Backscatter is recon 4 Med pn- tionof a400sq yd testsectionof

t a ymanlyforuseonaspheccon rete. representative matenal. Compaction g | W- ""

The 34008 Sene;hasgreat yimproved is accomphshed with selected ro!!ers *'"
Backscatter performance in sensitivity and nuclear Backscatter tests are per-

|and reduced surface roughnesserror formed after each roller pass until no
_

.With a.05' 100% void underneath the further increase in density is observed
_ i 05F ""| '-___ ~ " - -

'

gauge,the surface roughness error is Maximum dens;ty is determined by W/- '.. .. .u4 0 PCF,which is one-half that of pre- taking the average of 10 randomly / -
vious models selected tests Nuclear tests are nor- * A I

mally run on 2800 sq yd sections and .f J.R |g A p.-
must average 98% of the target density. !

s "

with no single test falhng below 95%
!

-

A new test section must be estabhshed ;" " + when a change of matenaloccurs or ~
,mma-

" ' ' ' "
after 10 sections have been approved 7 "' ''r~ n

,

The obvious advantage of the nuclear V
.

gauge on hot asphalt is a quick, on-the-
)i D[ spottest which pnpoints areas needing :

''=

'W / ' ~

W:. . h compactive offort while the asphalt can ~

w/ ' ~" stdlbe worked '

TheModel34t18allowstheenttyof
, Marshall values (maximum obtainable .%

.* -=

density of asphalt)and willcompute
playpercent compaction of wt ~ ~

,

11 proctor densities are not used for e-, . , , . . . , , , ,, ;. - compJction control. the specific gravity A '- - - M,

%y $,,
- of the solids may be enteredinstead of Ihe 34118 also allows the entry ofa theproctor value This wdlenable the Proctor values for soil and sosl aggre-' '

1 operator to deter mine tho percent sahds gate The micro computer will process.

?g *
,

4 A simple subtrachon wd/ then allow the the data and display percent moisture
,q- operator to determinepercent voids and percent compaction of dry density, ,,,
'~

, .

4 / Current approved standards for

7 '!+"c d ' DIRECT TRANSMISSION nuclear densty testing include ASTM
-

3.]j
; '

"
Direct Transmission is a pseudo D-2922-78,' Standard Test Meth(x1 For,

? non destructive test which places the DensityOf Soi! And Soil Agg egatein;

gi gammasourceintothematenalby Place By Nuclear Methods"(Shallow
1 means of a punched access hole Depth). and ASTM D 2950 74." Stand--

Standard gaugos have eig ht inch depth ard Test Method for Density Of B,tu-
capabihtlesin twoinchincrements One minous Concretein Place By Nuclear
inch increments are available by spec.al Method '

.
I
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IWlOtSTURE steel, hardened to 45 Rockwell C so that DETECTORS
The moisture measurementis non- any wearis produced on parts which Two high temperature platinumdestructive with the neutron source and are easily replaced. lined Geiger.Mueller detectors are used

detector both located on the surface of Allinterior partsareeitheranod: Zed for denstty determinations. Platinum
thetest matenal. Afieldof fast neutrons aluminum or stainless steel to prevent greatly increases the efficiency and lifeenters the matenal and thermalization corrosion.
occursafter a seriesof coiksions of thesedetectorswhichare manufac-

tured to ng d Troxler specificationsbetween the neutrons and hydrogen RADIOLOGICAL Years of research and nuclear gaugingatoms present in the test material The Theinstrumentcontainstwosea!ed experience have contributed to the de-
helium-3 detector, located in the gauge, sources - an eight millicurie glass-bead sign of these highly etfacient detectors.
detects the thermal neutrons sourceofcesium-137toprovdegamma One helium-3 detector is used forit is suggested that factory moisture radiation for the density measurement

the moisture measurement. This detec-calibration data be compared to oven and a forty millicune americum-241: tor is spec fica!!y designed for use in
dry methodsand adjustments be made, beryllium source yielding seventy theTroxler34008 Series Thishehum-3if necessary TheModel34IIBhasa thousand neutrons per second for the detector is totally insensitive to gamma" built-in " provision to allow the insertion moisture determination. Both sources

radiation belowone Mev Thisinsuresola correction factorforhydrogen are doubly encapsulated in stainless nointeraction from the cesium-137which is not contained in the free water steel, and fusion welded gamma source
removeddunngstandardovendrying All buological shielding is coristruc-
procedures This correction factor ted of tungsten having a spoofic gravity ELECTRONIC ASSEMBLIES
automatically adjusts for changes in the of eighteen.a high gamma attenuation

All3400Belectronicassembhesaredrydenotyof the sodwhich contains coefticient and a melting point of over packagedinmodules whichallow100%the moderatororneutronabsorber 3.000*C Whde more expensive than heldreplacementbyun$ illa 1 personnel.The ASTM Standard D-3017-78 lead, tungsten insures permanent pro- No adjustments or plateau procedures
"Standaro Test Method For Moisture tection since it does not cold flow nor are required to obtain stable operation
Conten Of Sol And Sol-Ag(gregateinmelt under conditions hkely to beim- of thedetectors Highvoltageandcount-Place By Nuclear Methods" Shallow posed on theinstrument by fire ing thresholds are stable to withinDepth) is the current approved stand- Radiationlevels on any surface of 01%/ C. Alicomponentsareselected
ard The 34008 Senesinstruction man- theinstrument areless than fifteen toinsure operation over anambientual details the procedure for obtaining milbrem-per-hour. including both gam- temperaturerangeof-10 C to70 Cmoisturecorrection factors ma and neutron The dose rate at four Allelectronic orcuits utdize CMOS /arge.

inches (10cm )from any surface of the scale utograted orcuits for increasedMECHANICAL STRUCTURE gauge areless than five mithrem per rehabaty reducedcomplexity andThe 34008 Senesinstruments are hour Packed in its transport or shipping longerbatteryhfe
housadinapermanent moldalurninum case.the instrument meets all apphcable Three tim:ng penods have beencasting which is heat treated and an- requirementsof the Department of

included which allow measurements tonea!cd to provide a rugged structure Transportahon under 7A designation be made in either fifteen seconds, onewhichisimmune to physicaldamage
except for major acodents There are BATTERIES minute.or four minutes Timing periods

are separated by statistical f actors ofno openings from the bottom surface
The 34008 Senesoperatoson two two The four digit hauid crystal displayto the interior which would allow ground nickel cadmium battery packs with a indicates readings which are one minutewatcr or soil to enter the instrument. All capacity of 40 watt hours A 34008 rates regardless of the timing periodtopside openings are gasketed to run- Senes gauge can operate forappron selected Unghtsunhghtenhancesthetain a cl:an environment The instru- matelyeight woeks on a fullcharge readat>hty of the hauid ctystal displaymentcan susta:n repeated drops from Undernormalconditionsandusing andshading ts newrrequiral Notationstnelveinches(30cm )on a one inch recommendedchargingprocafures, are included to indicate a low battery(24cm ) steelball placed on the un- thebatterypacksshouldneverneed

condihon and that the instrument is iny:elding surface without damage or
replaang Rochargemaybe madeover- theprocessof accumulatingdata

a teration of cahbration The ertenor of night by use of a 110/220 volt 50 60 Hz
Model34110 reference standardthe housing is either anodized or coated charger or by means of a DC charger counts for both moisture and densitywith epoxy paint

plugged into a ogarette hghter using 12 are storedin accumutators and can be
Tha source rodis manufactured vollvehicle power

from stainless steel, hardened to 45 55 addressedandreadatanytime The

RockwellC to reduce wear andinsure accumulator contains both the moisture
properindexing of the measurement and denst/ measurement countsin
geometry The source rod is positioned addihon to the standard counts and any
inst nlesssteelknearbeanngs The one of thefour may be addressed and
indexingmechanism smadefrom4130 displayedas desired

The 34110 microcomputer has 3
user activated test routines which will
venty proper operaton of panel switches,
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key board, and display itis factory function: Count Ratio =A EXP(-B d) SPECIAL ROOF MOISTUREprogr. mmM 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 Seriescan be used to
moistare, 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
in either U.S. Customary or metric units. num standard block.These constants by ten foot gndislaid out on the roof

Themicrocomputerautomahcally obtained on the metallic standards and nondestructive nuclear moisturecorrects et density readings for errors determinethegeneralshapeof the counts are taken at gnd intersections.
causedbythehigh massattenuation calibration curve Data is then taken on A frequency histogram is next plotted
cos//iciento/ hydrogen /oundin the the limestone and granito standardsand of all the data pomts and used to identify
measuredmatenal.The true hydrogen thevalues for the constant B are com- wetanddryareas Atypicalbimodal
density is evaluated, pnor to any correc- puted for these natural matenals The histogramis shown below
tions for moisture content, and is used averageof thesetwoBvalueswill
to correct the wet density which signifi- produce a density Cahbration suitable USM"
cantly improves the density accuracy for normal soils. A calibration validity
Th2 Model34 t tB also allows theinservon checkis then performed on alow den- t - n.w,
o/ a K / actor to correct for hydrogen in saty standard. In order to eliminate long- ) i

the measuredmatenalwhichis not term effects of source decay and elec- ;

contained as /ree water This moisture tronic dnft, all data is normalized to a T;O M y
_Ncorrect;on factor is apphed, after com- reference standard and expressed as a

panson of conventionaland nuclear ratio The cahbrationconstants are '*'*
moisture test data, by means of moisture stored in non-volatile memoryin the With this type of distobution, the 95%
correction switcheslocated atthe Model3411B conhdence limits can be estabhshed forbottom of the sca!er module.Plus or Gauge parameters of precision, a normaldistnbution Core samples
minus corrections may beentered by composition error, surface roughness are taken in areas which indicate definitethe oparator The K factor automatically error, and the root mean-square sum

wet conditions to determine the amountcdlusts for changes in dry density This of errors are determined for each of moisture present. Once the wet
is nscessary since the material causing gauge to predict probable field error. threshold has beendetermined, a
the error by moderation of fast neutrons Computer calibration printouts are gridded roof drawing can be preparedorabsorption of thermalneutronsis furnished for each density test modo and used to mapthe roof for repairscontainedin the dry soilandis not a and depth from 70 PCF to 170 PCFin
part of the moisture content. hPCFincrements Motnccalibrations LICENSING INFORMATIONare available upon request.
CALIBMATION The radioactive sources are by-

product matenals and do require aThe Troxlermostureanddensity MOISTURE CALIBRATION specialhcense whchisissued by ancal /Dration techniqueis the unique Two moisture cahbration standards. " agreement sta!9"or by the Nuclear
product o/ years o/ research and devel- magnesium, which represents zero Regulatory Commission Troxler will
opmsnt. On,Y Troxlercustomers have moisture. and a permanent moisture assist the customerinobtaining andthe advantage of this sophisticated and standard which is 36 PCF moisture, are completing the proper hcense appli-
accurate calibration method used for the 34000 moisture cahbration- cation Required radiolog: cal safety

Count rate datais normakzed to a training coursos are held penodicallyDENSITY CALIBRATION moisture standard count to ekminate in the home othco and in Troxler branchCount rate dataisaccumulated on the offect of long term electronic dnft off ces A nominalfeeischarged Fieldfive standard denoty blocks for the in theinstrument These count ratios training may also be artanged Ior a feedetermination of densty versus count are then used to solve the equation: covenng theinstractor's time andrat] computations andonestandard Count Ratio = E + Fx M. where apphcableexpenses
density block to venty canbration 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 3 ',118, the moisture cabbration constants
mat:nalstandardstoO 2% Astandard are storedin a non volatile memory
deviabon ofless than 2.15 PCFis 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-
computerevaluabonof theanthmebc mined for each gauge. Computer

moisture cahbration pontouts are
provided fora rangeof 0PCFlo40PCF
in h PCFincrements.
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Southwest Branch Office Southern Branch Office-

i

Troxler Electronic Laboratories.Inc. Troxler Electronic Laboratories. Inc
2000 E.Randol Mill Road P O. Box 110629

Troxler Electronic Laboratones. Inc. Arlinaton. Texas 76011 Nashville. Tennessee 37211
AC 817/275-0571 AC 615/331-8537

PO. Box 12057
Cornwalks Road Rocky Mountain Branch Office Central Branch Office;

ResearchTriancje Park Troxler Electronic Laboratones.Inc. Troxler Electronic Laboratories. Inc.
North Carolina 27709. USA 900 Clarkson Court 37635 North Route 59

I, Denver. Colorado 80229 LakeVilla. llinois 60046
{|-AC 303/288-3196 AC 312/587-7273

! ableT Te ex No. 579474
Western Branch Office Northwestern Branch Off.ce .-

Troxier Electronic Laboratories. Inc. P. O. Box 312 |
'

i
5041-H College Oak Drive Tualatin, Oregon 97062

i~

Sacramento. Cahfornia 95841 AC 503/638-2523
A 916/ 2-7734 International sales handled through our

subsidiary. Troxler International Ltd i
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