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TROXLER SURFACE MOISTURE DENSITY GAUGE

A. HANDLING PROCEDURES

| The Troxler instruments'were designed with operator safety as a prime con-
sideration; however, as with any piece of potentially hazardous equipment,
some general precautions should be observed. |

1. Do not operate or attempt to operate treinstrument unless you have
. been authorized to do so. ;
'

2. Keep the source position in the " SAFE" or stored position when not in '

use.
: 3. Wear a film badge or other dose measurement device when using or trans-
| porting the instrument. ;

; 4. While exposure dose levels are well within limits for radiation work-
ers, never expose yourself to the bare source without sufficient rea-'

son for justification of the additional dose.i

| S. Keep all unauthorized persons out of operating area. A suggested dis-
| tance is 5 meters or 15 feet. The general public must not be unneces-
j sarily exposed to radiation.
| 6. Maintain security of the instrument at all times. The source lock !

i should be in place when not in use and the instrument should be kept
; in a locked vehicle when transported. When stored, the area should be
i locked. Not only is it an expensive piece of equipment, but if stolen.
: could be abandoned under conditions which could be hazardous to the
] general public. i

'

7. Every user organization has standard operating procedures; the opera-;

! tor should follow these procedures and report any that he feels are
unsafe.

! 8. Insure that the gauge has had leak test measurements at the proper in-
'

tervals as required by your Radioactive Materials License.
9. If you have any doubts about use of the instrument, ASK. Your Radio-,

logical Safety Officer either has the answer, or can obtain one,
t 10. Do not attempt to repair, modify or open the sealed source under any
: circumstances.

B. SECURITY ;
;

Regulations re' quire that locks be maintained on radiographic equipment to ''

prevent accidental exposure of a scaled source when not under the direct r

isupervision of approved personnel. In addition, storage containers shall
be physically secured to prevent tampering or removal by unauthorized per- i

sonnel. |

C. TRANSPORTATION BY MOTOR VEHICLE

This instrument, in its container, may be transported by motor vehicle
,

under the " YELLOW !!" label without placarding the vehicle as required by !

49 CFR 177.823.
i |

|
I

.. . _ . _ _- _-_ - ___ _ ____ - -_
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The source rod lock should be in place and the container placed in a por-
tion of the vehicle which can be locked. When not in transit, the instru- '

ment should be stored in a secured area.

Since the container has a Transport Index of 0.1 or greater, it may not be
stored in less than 30 centimeters from passengers per 49 CFR 174.586. It i

also should not be stored for more than 8 hours at less than 1 meter from !

j undeveloped film,
,

,

D. EMERGENCY PROCEDURES

1. Acidents,

a. In the event of the possibility of damage to the source or source (
control mechanism, the operator will keep unauthorized persons at
least ten feet from the gauge and prevent removal of the gauge from
the site until authorization by the RSO or appropriate authority,

b. If there is any possibility that the source capsule might be rup-
tured then the source capsule location must be covered by a sheet
of material (e.g. plastic, tarp, etc.) and held down by weights
(e.g. rocks,bagsofmaterial,etc.)topreventscatteringofthe
radioactive material by the elements.

c. The operator must then imediately notify his Radiation Safety Of-<

; ficer of the incident and give an appraisal of the probable condi-
' tion of the source,

d. The Radiation Safety Officer will then immediately notify the fol- ;

lowing authority who will provide instructions and assistance in
accordance with the circumstances of the incident:

Region V. USNRC
!

Office of Inspection and Enforcement
1990 N. California Blvd.
Suite 202 '

Walnut Creek, CA 94596
(415)4863141- Daytime, nights and holidays..

2. Source stolen or lost
.

| a. The operator must imediately notify the local police or other law
| enforcement agency within whose jurisdiction the incident occurred.
|

b. The operator must also notify his Radiation Safety Officer who
will in turn notify the authority listed in item 0-1-d above.!

' I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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E. TROXLER WIPE TEST

1. General Precautions

a. Keep exposure time to a minimum,
b. Maintain distance between source and body,
c. Use shielding where available,
d. Never touch the source with bare hands,
e. Never touch the filter paper after wiping.

2. Procedure

The wipe test procedure manual states that a whole body dosimeter should
be used while perfoming the wipe test. However, for the purposes of
the Troxler unit in the Phoenix Area, the following should be accomplish k,

ed:

a. Transport the Troxler unit to the nearest !HS installation which
would have x-ray equipment available.

b. Use film badge clipped to collar shirt.

c. Utilize protective devices such as lead apron and gloves while per-
foming the wipe test.

d. Preparation: Before opening the instrument or exposing the sealed
source in any way, obta:a the materials (tongs, dowel, etc.) from
the kit and wet the filter paper with a few drops of the solution.
It is not necessary to saturate the complete disc but visible wet-
ness should exist over at least half of the paper,

Exposing the Source and Wiping:(weld area) or the most accessibleRegulations require that either the
c.

actual source capsule be wiped
point of a containment system. Most licensees of radioactive ma-
terial are not pemitted to disassemble or service a source contain-
ment system. PLEASE NOTE - YOU ARE NOT PERMITTED TO DISASSEMBLE
THE UNIT.

.

If a source holder is involved, then it may be exposed to allow
wiping the most accessible point. Remember to keep the source as

' far as possible from the body.

Grasp the filter paper with the tongs and using the wood dowel, gen-
tly rub the wetted filter paper over the area selected to be wiped.
Lay the filter paper on a clean paser towel with the unused side
of the filter paper in contact wit 1 the towel.

- - - - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._____ __ __ __
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Close the instrument or re-shield the source as applicable.

Where possible, leave the wet filter paper exposed to air for
several hours in order to dry the solution. If a warm surface
is available, the drying can be accomplished in five to ten minutes.
Holding the paper over a hot light bulb is recommended.

The papers for the test are completed. Place the filter paper in
the plastic bag, label it with the gunned label. Use the origi-
nal of the statement to be sent to the company with the sample.
Send the copy of the test to the Area Office of Environmental
Health, along with the test kit.

ANYTHING ABOVE ZERO READOUT WILL DE REPORTED TO YOU IMMEDIATELY.

'

r

.

._ _ ___ _ _ ___ _._________ _ ___ _ __ _____ _ _ _ _. __ _ _ __ _ _. _ _
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DEPARTMENT OF H E A LTII AND 11UMAN SERVICES

ly H E A LT H SERVICES ADMINISTs ATioN

RADIATION SAFETY TRAINING
(Relates to Item No. 8 in License Application)

Formal training in items 8 was given during a two day training session
given by the Troxler E1cetronics Laboratories, Inc. on June 10 and 11,
1980 at the Caravan Inn, 3333 East Van Buren Street, Phoenix, Arizona
85008, for the operators listed below.

Oyerators

Michael Verschelden is a registered Professional Engineer who has been em-
played with the Indian I!calth Service since September of 1974. Mr. Verscheiden
has a baccalaureate degree in Mechanical Engineering and a Masters degree
of Public 11calth. Mr. Verscheiden received training in the safety and
use of the Troxler Density Gauge in October of 1978 and June of 1980 by the
Troxler Electronics Laborato: les, Inc. and has operated a Troxler Density
Gauge in field use on nurerous occasions.

Pete Johnson is a registered Professional I'npincer who has been employed
with the Indian licalth Service since October of 1978. Pr. Johnson pre-
viously worked for five years with the Environmental Protection Agency
in the Kansas City Regional Office. Mr. Johnson has a Boccalaureate and
Masters degree in Civil Engineering. Mr. Johnson received a two day safety
course in Phoenix on June 11 and 12, 1980, which was conducted by Troxler
Electronics Laboratoreis, Inc.

1.loyd Spangler is a registered Professional Engineer who has been employed
with the Indian !!calth Service since October 1977. Mr. Spangler han
spent 17 yearn with the U.S. Army prior to joining the Indian llealth Ser-
vice. Ten of the 17 yearn were with the U.S. Army Corps of Engineers and
7 years with the Medical Corpm. Mr. Spangler han a baccalaureate in
Geological Engineering and a Manters in Civil Engineering. Mr. Spengler
received a two day safety courne in Phoenix on June 11 and 12, 1980, which
was conducted by Troxler Electronics Laboratories, Inc.
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grtCHONIC LA3 ORATOR /g3, hjg
L,+ > ' HEREBY CERTIFIES THAT

-.s
MICHAEL VERSCHELDEN

fv) CI

, i'A U.S. PUBLIC HEALTH SERVICE
' *+ (

: i r
.}$i i HAS SUCCESSFULLY COMPLETED THE TROXLER ELECTRONIC LABORATORIES, INC.
*Y TRAINING COURSE FOR THE USE OF NUCIIAR TESTING EQUIPMENT. ,
.h

,
"

'
! 1 SUEJECTS INCLUDED IN THIS COURSE WERE AS FOLLOWS:

, <

. [ a'y t<) E:iialcaical Safety
~ a

g

|h
t :. Frincip:ac and pr:2:icee of raiiation 5. 2:licactivity m.:asurement standardization <e

protection. and monitor-ing tachniques and,

I ,Q :. Leak testing prxclurc:. instru ents.: $ .*

' g 'f) 3. .t: the a:ics and ea:cu:: icna basic to 6. Ac:ident and inciden: procedurec.
,} :he :<:e and ec: urcment of 7. Procclure: fcr nucicar 3:uga c ora;;c 1

,g P: dica 2:ivity. and transportaticn. I 4*

* P 4. Bici:gica: effect? f radia:icn. 3. Cence:: a:fe ty pvcazu:i:>; . W
,

* '' ''Gau;:e Opcrition g
1. Ins trrc n t t heo r: 4. Ficid appiication (R ** *,
2. Cperatinj praeciarez E. Gauja calibrati n {aj
c. .a :n:ce.ar.x y-g

k3 h!j 9/14/78 wIttras r. TsaxtER
-

f#,) &NSTRUCTOR DATE PRESIDENT

'h k

gW,$@5NTk
'

h 5$}?5.N%.%Nf5.#f5?f. ' '.h5.W$ ?'

,4 a -9 , s.
- . ..

(



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ ______ - _____ . _ _

..

n .n n .n n -
a n+ - n O_n_n - -

- '

. .
-

.
- -

.

6 . 4 b 4 ' b . 4 > ,,4 h 4
~

4' & ],,4{ 4 . 4 4 ,,4k f, y ,mp ,.p

WOW WWs4MONWs4YWs4&M &$4&W4W*AYN ^

~

j,

EEc[RONIC LA 3 ORATOR /g3,.

." HEREBY CERTIFIES THAT ie

, ,,
,

- ? Michael Verschelden
.

t 4 <^ of ,
6 | 9 |g-,

t Indian Health Service

,h,"3 h.d
( He'LS SUCCESSFULLY COMPLETED THE TROXLER ELECTRONIC LABORATORIES, INC. . J'

'

F
*t

TRAINING COURSE FOR THE USE OF NUCLEAR TESTING EQUIPMENT.'
,O ,

{ SUBJECTS INCLUDED IN THIS COURSE WERE AS FOLLOWS: F+ * I'

~

Radiological Safetyg 4
+

, 1. Principles and practise of radiaticn 5. Radioactivity measuremcnt staniardization
d protecticn.

_
and runitoring techniquea and y

2. Lea < tca t:na cc:ccmec:. 2nstre enta. ;',

j . Vati:c aticu 5:1 calcu:ations taaic to G. Accident and incident peccedurce.
~

I **

the ute and maacurcment of 7. Proccdurce fcr nue: car ga:qc ctora;;c,
\ t radicactivity. and transfortaticn.a

f
. 4. Eicicgical effects cf radiation. 8. General safcty prcer<tiona.

Gau3c Occration
Q < ,

:. :ns t e:cc r.1 thcary 4. Field application
,

[. 0; crating pr0ceditrc8 E. Gaufe calibration
f

~ f. Mairpinans
|

a / rR , {ig - :i/pf </ -
>

? '

Ig - &g June 10 & 11, 1980 William F. Troxlerct /
,

fyINSTRUCTOR DATE PRESIDENT
| A

y

'

O . , ..
( . D -

'.
. . ~ . . . . . . , . , , . , ,q , .

- - - - - ~
, _

- _~ .~ - n _ - - ~ - ~-

_ _ _ ____ . _ _ _ _ _ _ . _ . _ _ _ _ _ _ .



..
. - -

.. ;

y;n .. m m+ - m n n -
.

, , - g q qve - 7 e e ,. . .

j 4 m. 4 4 4 k' , 4 6 4 d 6 i' * 4 k 4' ' [ ),' '

3 ,
,. ,.

14h ba M#4hiGhfa16&#a1G@#aMA.a
* **I

*] g5CTfoNIC LA80RATopigg, , ;;

1 , . HEREBY CERTIFIES THAT

4, z
i Pete Johnson . ;i

of
- f.t

.

, ;
Indian Health Service g,

HAS SUCCESSFULLY COMPLETED THE TROXLER ELECTRONIC 11tBORATORIES, INC.

|TRAINING COURSE FOR THE USE OF NUCLEAR TESTING EQUIPMENT. ,
,

|

{ ' |q '

SUBJECTS INCLUDED IN THIS COURSE WERE AS FOLLOWG: , },

~f @ dicionical Safety

1. Principles and practices of radiation 5. Radioactivity mcacurcment standardi::ation 1p-

y protection. and monitoring techniques and 1

{ ~ :. Lcak testir.g procedures. inctruments.
. Mathe : tica and calculations basic to C. Accident and incident procclurce.[^j

:he ucc and ncasurement of 7. Procedurca for nue: car gauge storaje
i v radioactivity. and transportation.

4. Eic:ogica: effcets of radiation. 3. General cafe ty prcea'ttions.
f

<

i ''

[[ Cau;7e Opert2 tion
,

.

1. Instr rent thcory 4. Field application
| 2. Operating procclurca 6. Gauge calibraticn i

f -

1$. Nair:cenance

h9E h.STRUCTOR/ 8./.bdEu June 10 & 11, 1980 william r. Troxier
it DATE PRESIDENT

|
-

.

.
,

- bl *;_4

r, - ,. , , ,

s
. ,., , ; , ,

* *
_ _ _ A d _ 4 _ ==s5%- # -

-

1 )L_______________. .

.

.

.. . ._ _ . . _ ..
.

.



,
,<

. .

. .
-

.'
.

-

: ,$. h!
_,

mf,,Ny@y4d:.)i
.M/

I ~
.. - !. y-

N'?;); <' 8[ \.
-- .

.

. _

s.1mtyE' A|* A0 3 f./'(-
_

f'j[1
.

.

l |i

5p|a , }4. 5' l ., ,,. 5;- ' , .

-

? ' ;N
.Qz w.

4
'

?.

%^. Lc ?>\L 6: - .V.. q ! : .e? . %J
.

s

u~
) . y 1

.
.

~~ L
, . I. e

, ',
. bp: i ij:.

- ;

7 o,
: 4- -

,m'Ofyp
g,~ >

~' . - :

[ x
- ,

fQ .
.

h'
i ~

' ].G ~q'dMQ ,

,j,a ,. ' ,:
.d ._n .,

._.

.,_, %,|Vg'i
._o 7,

i g l I 7%
.s _i

C . _c t .

a r E

_wf..w_g;
,~ I z e e D
? d a x S, p .

r o yE
a so r

.-.
._

, T~,Q'(y$
rC

.

.
._ R:

. u ,g
~

N d et T P.
L

.M S,
.

I nd rs_

@<st. .,.
; ,an u ..

, t a de F

wS 'j,?,
g. S s eg

.

..

E s cu e m

Ms,c Yy%
f2 I t e oa n a

i.W*L p OT ec p i l
.w sR nu rg o i.

,x,;' .,f;&
.*-

g*

mi r t lTN en t a u i
. o A E rh ne .a W%" (: R uc el nc g,i

M,[e. T O M se dcoe /t
s B P at i uir nn s mg,

~n;-Q&
A :e cnt p ooi I

A L U r a" n a ii
;e,.n i rt y t c- % Q yi gcf CE t r sd f o e crort aa.

-.

W A,, R i ag.
I iot n pf ib
N G vt nassa li

N(y,|AQO ii e enc pl 4O N t

aRpQ
& R I nrt ra pa

n u rl acco:T
A TT anredt a g<B s CS y o td e r deH;-

E E t id si cdn l g 0ek T c

ut..Q2A I e e

e dnnconn eu 8L T :1s .rae n i a 9
:

S v E S f aaicP
MQgm %

: i

R 'a a R f C o Fc 1'
iE r r ,,

u&?,C 4
I

l S E E L aR A O S tL ,

..f. G/; F
g LL L l . . . . . . 1

T O a 5 C7 8 r 4S 1 Ej
C e TXC F c o A. VC

n f
R

Mc.,.
a o ). O U i C D

&E p t
'

s

Q,.?'
. t. C S l N A o n o 0

R S a /

M;c,,,y
.

l o t e; a T 1 .cY e E F E o iL
R i t c u

l 9 d f

7JQb
eI

E y H O. E d a i a .
-

i

G n
%'

l o T W a i s

%~%?. O
u

Cr. #,w
R .

E R d a n Jl nE L a DS E a b o

uM9[:e.M:
Q'u. H i r i

d E U S .

p3. R. n T R s t s .

U f nf a * . ,my
? I E E O o oo i

T H C i dL .

7,i .P s .t t a
( !,Qi. C M S e san rT .N.c el eI4 OR H i rum f -

. *i
gnQ

WLwf,,y.,2
E C O * d :c et u o s

c r eF ,

4 Y N a ecu t r s

r ccs t .-u
?r d

p. ek
ILE p o a e

/ m,,f& g LS D rd e .n oe f

d pn myf ec

Tw
t UR E

Kay%wQ
d :. fL

F U D n a t h oa .g e t r.

S O L nnsnv pe/
'
L ~

. as

C C soica.l t cS'.

$:i N etti t a ngnE

5wh(%
[k l t ct ecc enaC I

nWa%?
g

G p eacaiC i e: nucg ~u tinr a 'eN Si 5/UI T ct e io
C n o 'c h edl t rn 9

gL.~G S N
@:

.~E i rct h ao sei O
?

J rpeat ri npa T

O
I.- S A B P LM B ICM C.

e%.,/J
AR M;;" :

- HT S R

gM g
/ ghi @;m.'aA

T. . . . . . .
1 2? 4 12 . S

W yvr .*
ts

. 2

M.&:d
L '

*

Qn @v%., -.-
s;. F +*

nJ?|E
2 . .

. y.yp . ^

. + -

,; ,a , _. ;
. -( .

Af
:,. c.

'

.
-

. ,> 1a
.~

} , " . - .'
.. < .-

fr ,' ,
'. ii~ e ' / s

| .' | e|| | |' | |,| | | | .' | }|[ t.



f
.-- -. _- . _. - _ _ _ _ _ _ _

.
-. . , -.

,

U V.

THE ROAD READERS
THE 34008 SERIES SURFACE se!ection of the required design entena the error in wet density due to the pres-
MOISTURE-DENSITY GAUGES and desirabfe end specifications. ence of hydrogen in the measured

The 34008 Senesis specifically The 34008 Seriesfeatures simulta- sample The error is created by the h:gh 1

designed to measure the moisture neous moisture and density measure- mass attenuation coefficient of hydro-- !,

content and dens 4ty of soils. soil-stone ments in both the Backscatter and gen This correction has not been
aggregates cementandasphalttreated Direct Transmission test modes: greatly possiblein earher gauge mode!s The
bases.and aspha:t paving With su1 table extended operation between battery Model 3411B atso provides a means of
cahbration. it can a:so be used to meas- recharges and increased battery life, compensating the moisture measure
ure these parameters of other matenals I: quid crystal display which allows in- ment for hydrogen that is present in the
hav:ng approx: mate!y the same range creased readabihty in high amb:ent hght measured matenal and is not in the
of density and/or moisture content cond4tions greattyimprovedBacksca~er form of free water

The 34008 Senesincorporates the performance. and simp!ified operation The Model 3401B offers the custo-
latest state-of-the-art in sond-state semi- to reduce operator error, mer a quahty instrument at a lower cos!

; conductor des:gn to prov:de a h;gh The/vfode/34IfBcontainsa micro A simple calcu!at:on must be made by
degree of accuracy and rehabihty computer which holds ali ca!!hrat,on the gauge operator and measurement
The nuc| ear geometry and rad.oact ve constants and algonthms necessary to resuits determ'ned by the use of com-;

i source design are the cu'mination of compute anddisplaydirectly wet puter denved c4bration tables Tbe
'

some twenty years of TroWer research density moisture.drydensity. percent Model 34018 can easily be converted
and expenence in developing instru- moisture andpercent compactionin into a Model 34118 by changrng sca:er
rnents of this type in add:t on to labora- either Ah; rams per cub,c meter or modules
tory work. user expenence of approxs- pounds per cubic foot. as chosen by the FROM TROXLER'
mately 5000 instrurnents a;ded in the caerator The Model 3411B ehminates>

' P O. Ho a 12051. Cornwalls Road Pho e 919 549 8 '

Dewat<h I sangte Park. N C 17 709 O5A Ter n 573474 le

|

TROXLER E El.ECTRONIC
L4BOR4 TORES.

j INC.
DANIEL R HOWE
Western Branch Managee

,

5041 H COLLEGE OAK DRIVE BUS. 916/ 3317 71,

'

SACR AMEN TO. C A 95841 HES 916/48124E
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DENSITY TEST MODES order. .A speClalIwelve inch depth capa-
The 34008 Seriesofferstwo test " " " bihty with one or twoinch incrementsw

modes for measuring the density of mayalsobeordered Gamma raysare
construction materials. The operator transmitted from the source throughm

may choose either Backscatter or Direct the material to be measured to the
Transmission. depending upon the )w detectorslocated on the surface The
material and the thickness of the hft to

-$" is determined Direct Transmission
averagedensityof thehftof matenal

be tested.
"

allows the operator to choose the depth
CACKSCATTER olmeasurementandgreatlyreduces''

The Backscatter methodis non- error resu| ting from surface roughness'

destructive and may be pertormed andchemicalcomposition of the test"

rapidly. Both the gamma source and de- matenal Gauge precision is alsoim-
tectors remain on the surface. Gamma - 3 ' s * * proved Direct Transmission is used'

""rays enter the material and those scat- pnmanly for testing medium to thick
tered back into the detectors are counted. A widely used Backscatter tech- lif ts of soil, stone base. and aspha!!
Backscatter is generaUy insensitive to nique forstone baseand asphaltic y
changesin density below 3 5 inches, concrete hfts is the" control st n p' met hod ""
which kmits its use to thin hits of mate- The procedure involves the construc-
rial. Backscatter is recommended pn- tionof a400sq yd.testsectionof

i , gmarily for use on asphaltic concrete. representative material Compaction yy ~

The 34008 Series has g reat:y improved is accomplished with selected rollers ~'"

Backscatter performance in sens.tivity and nuc| ear Backscatter tests are per-
and reduced surface roughness error. formed after each roller pass until no

.

W.th a 05:'100% vo.d underneath the further increase in denaty is observed i _~~ @V"gauge. the sur'2ce roughness error is Maximum densityis determined by :::FA -

4 0 PCF, which is one-ha:f that of pre- taking the average of 10 randomly
,

vious models selected tests. Nuclear tests are nor- *
ma!Iy run on 2800 so yd. sections and f 7r ; _i g smm
must average 98% of the target density.
with no singte test falling below 95% -,

1 A new test section must be established* when a change of materialoccurs or -
~~~

,+ d"
after 10 sections have been approved.

,

res
The obviousadvantage of thenuclear Yf s

gauge on hot asphalt is a quick. on-the-
rr< ( Spot test which pinpoints areas needing ~i n'

,

=|-| ' / %:.& compactive effort wtule the asphalt can - '

m stillbe worked '
~"

TheModel34118allowstheenttyof
^~

Marshall values (maximum obtainable
.

~ .
,

'

. densityof asphalt)and willcompute 1and displaypercent compaction of wet
. .& density [,Q7 r

\ ? ||proctordensities are not usedfor~ 3%"%compaction control. the spectfic gravity Nr&.:&Y M o=>
q of the solids may be entered instead of The 34118 alsoallows theentry of

y~ , .;g 7'&y theproctorvalue. This willenable the Proctor values for soil and soil aggre-A

_;&~ A: % ;3 operator to determine thepercent solids. qate Tbe micro computer will process
~!Q A simple subtraction willthen allow the the data and disp?ay percent moistureqh%
J .M

Lp operator to determine percent voids. and percent compaction of dry density'e Current approved standards for
'

~ g. i '@ .. DIRECTTRANSMISSION nuclear density testing incluue ASTM'
DirectTransmissionis a pseudo D-2922-78," Standard Test Method For,

non-destructive test which places the Density Of Soil And Soil-Aggregate in
gamma sourceinto the material by Place By Nuclear Methods"(Shallow
means of a punched access hole. Depth), and ASTM D-2950-74." Stand-
Standard gauges have eight inch depth ard Test Method For Density Of Bitu-
capabihtiesintwoinchincrements One minous Concretein Place By Nuclear
inch increments are availab!c by specia! Method

L
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MOC.;TURE steel, hardened to 45 Rockwell C so Ihat DETECTORS
The moisture measurementis non- any wear is produced on parts which Two high temperature platinum

destructive with the neutron source and are easily replaced lined Geiger-M ue!ier detectors are used
detector both located on the surface of Allirtenor parts are either anodized for density determinations Platinum
thetestmatenal Afieldof fast neutrons aluminum or stainless steel to prevent greatly increases the etficiency and life
enters the material and thermahzation corrosion of these detectors which are manufac-
occurs aftera senes of co!lisions tured to ngd Trox!er specifications
between the neutrons and hydrogen RADIOLOGICAL Years of research and nuclear gauging
atoms present in the test material The Theinstrumentcontainstwo seated experience have contnbuted to the de
hehu m-3 detector. located in the gauge, sources - an eight millicune glass-bead sign of these highty etficient detectors
detects the thermal neutrons. sourceof cesium-137 toprovdegamma One helium-3 detector is used for

it is suggested that factory moisture radiation for the density measurement the moisture measurement This detec-
ca!!bration data be compared to oven and a forty millicurie americium-241. tor is specifically designed Ior use in
dry methodsand adjustments be made. beryllium source yielding seventy theTroxler34008Senes Thishelium-3
if necessary TheMode/347IBhasa 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 no interaction from the cesium-137
which is not containedin the free water steel, and fusion welded. gamma source.
removeddunng standardoven drying All biological shielding is construc-
procedures. This correction factor ted of tungsten having a specific gravity ELECTRONIC ASSEMBLIES
automatically adjusts for changes in the of eighteen,a high gamma attenuation All3400Belectronicassembliesare
dry density of the soil which contains coeffscient and a melting point of over packagedinmodules whichallow 100%
the moderator orneutron absorber 3.000 C Wnde moreexpensive than fieldreplacement by unskil/Mpersonnel

The ASTM Standard D-3017-78 lead, tungsten insures permanent pro- No adjustments or plateau procedures
" Standard Test Method For Moisture tection sinceit does not cold f ow nor are required to obtain stable operation
Content Of Soit And Sod-Aggregatein melt under conditions likely to be im- of thedetectors Highvoltageandcount-
Place By Nuc! ear Methods' (Shallow posed on theinstrument by fire. ing thresholds are stable to within
Depth) is the current approved stand- Radiationlevels on any surfaceof 01%/ C. Allcomponentsarese!ected
ard The 34008 Ser esinstruction man- theinstrument areless than fifteen toinsure operation over an ambient
ual detads the procedure for obtaining mill: rem-per-hour. including both gam- temperature rangeof-10 C to 70 C
moisture correction factors ma and neutron The dose rate at lour Allelectron<c circuits utzhze CMOSlarge-

inches (10 cm )from any surface of the scale integrated circuits for increased
MECHANICAL STRUCTURE gauge areless than five millirem per rehabil:ty reduced complexity and

The 3400B Senesinstruments are hour Packedinitstransportor shipping icnger batterylife
housedinapermanent-mold aluminum case. the inst ru ment meets all a pplicable Three tim:ng penods have been
casting which is heat treated and an- requ:rements of the Department of included which allow measurements to
nealed to provide a rugged structure Transportation under 7A designation be made in e:ther fitteen seconds, one
which isimmune to physicaldamage minute.or four minutes Timing penods
except for major acc: dents Thera are BATTERIES are separated by statistical f actors of
no openings from the bottom surface The 34008 Series operates on two two T he four digit liquid crystal display
to the intenor which wou!d allow ground nicketcadmium battery packs with a indicates readings which are one minute
water or soil to enter the :nstrument. All capacity of 40 watt hours A 34000 rates regard!ess of the1 ming period
topside openings are gasketed to main- Series gauge can operate forapproxi- selected Bright sunhght enhances the
tain a clean environment Theinstru- matelyeight weeks on a fullcharge. readabohtyof thehauidcrystaldisplay
ment can sustain repeated drops from Undernormalconditions and using andshadingisnewrrequirM Notations
Iwelveinches(30 cm.)on a one-inch recommendedchargingprocedures, are included to ind:cate a low battery
(2hcm.) steel ball piaced on the un- thebatterypacks shouldneverneed condition and that the instrument is in
yielding surface without damage or replacing Recharge may be made over- theprocessof accumulatingdata
alteration of calibrat on The exterior of night by use of a 110/220 voit 50-60 Hz Model 3411B reference standard
the housing is either anodized or coated charger or by means of a DC charger counts for both moisture and density
w:th 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 accumulatorcontains 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

1in stain:ess steellinear beanngs The displayed as desired I

indexing mechanismismadefrom4130 The 3411B microcomputer has 3 !
user activated test routines which will

,

venfy proper operation of panel switches. I

1
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MEASUREMENT SPECIFICATIONS ELECTRICAL SPECIFICATl_ONS_
BACKSCATTER DENSITY .25 MIN 1 MIN 4 MIN Timer Accuracy .005%
Precision at 120 PCF 1.04 .52 .26 2PCF and Stabihty 0002%/ C
Composition Error at 120 PCF 2.5 2.5 2.5 PCF Readout
Surface Error (.05 '100% void) 4.0 4.0 4.0 -PCF (direct sunkght

eExpected TotalError 3.9 3.4 33 PCF
u bero Count i el 34018/Depth of Measurement (98%) 4.0 4.0 40 inches Registers 4-Model3411B

DIRECTTRANSMISSION DENSITY Stored Power 40 watt-hours
Precision at 120 PCF 6" Depth .48 .24 .12 PCF Power

Consumption 0.12 wattsComposition Brorat 120 PCF 1.4 1.4 14 PCF
ec aSurface Error ( 05:'100% void) 0.9 0.9 0.9 -PCF

n 10/220VACExpected Tota! Error 1.8 1.6 1.5 PCF 50-60 Hz or 'Depthof Measurement 2-8 2-8 2-8 inches 12-14 VDC

MOISTURE CONTENT ACCESSORIES
Precisionat 15 PCF .64 .32 .16 PCF ACCESSORIES SUPPLIED WITHSurface Error (.05;'100% void) 1.1 1.1 1.1 -PCF G40Gn
Expected Tota! Error 1.5 .90 .70 PCF Scraper plate /dnlirod guide
Depth of Measurementat 15 PCF 7.0 7.0 7.0 inches Drillrod

RADIOLOG8 CAL SPECIFICATIONS 110/220V,50-60 Hz charger
12-14 VDC chargerGamma Source 8 mCicesium-137

(Troxler Drawing #A-102112) Heavy 4uty cardboard shipping
container withinsertNeutron Source 40 mci americium 241:be,
ReferenceStandard70,000 neutrons /second

(Troxler Drawing #A-102451) Manual
Source Encapsulation Stainless steel doubly encapsulated Calibration table
Shielding Tungsten andlead OPTIONAL ACCESSORIES
Surface Dose Rates 15 mrem /hr maximum, Metric cabbration

neutronand gamma 12 inch (30 cm) depth
Shipping Case DOT 7A Yellow 11 Label, 1 inch (2.5 cm) increments,

0.1TransportIndex g> High impact plastic ABS transport case
3400MECHANICAL SPECIFICATIONS Qy 8 e W#WCase Epoxyfinish aluminum casting

V;brationTest 0.1 inches at 12.5 Hz >( Molykotelubricant, spray & paste
Drop Test on 1" Steel Ball 12 inch height 2 amp buss type GMWfuse

Radiologicalsurvey meter
N"b ent -10 Cto 70 C Model3940 ScalerTest Station
Surface 175 C Model3954 PROM Programmer,

Size 14.5 x 9 x 7.2 inches Model3960 Microprocessor
i (cEluding handles) (36.3 x 22.5 x 18 cm) Test Station

Tota! Height 19.5 inches (49 cm) / MON WA/ f/5 5' /< / T
Weight 36 pounds (16.4 Kgm) ,

Shipping Weight with ABS case 85 pounds (38.6 Kgm) J k O'' f '

b
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Southwest Branch Office Southern Branch 0ffice
Troxler Electronic Laboratories. loc. Troxler Electronic Laboratones. Inc.
2000 E.Rando! Mill Road P.O. Box 110629

Troxler Electronic Laboratories. Inc. Aikngton. Texas 76011 Nashvil!e. Tennessee 37211
AC 817/275-0571 AC 615/3318537PO Box 12057

Cornwallis Road Rocky Mountain Branch Office Central Branch Office
ResearchTnangte Park Troxler Electronic Laboratories. Inc. Troxler Electron:c Laboratones. Inc.
North Carchna 27709. USA 900 Clarkson Court 37635 North Route 59

Denver. Colorado 80220 LakeVilla. Illnois 60046
AC 303/288-3196 AC 312/587-7273a eT e Te ex No.579474

i Western Branch Office Branch office opening soon in the
.| Troxler Electronic Laboratones.Inc. Northwestern United States. !

5041-H Col!ege Oak Drive
C International sa'es hand |ed Ihrough our,

8
Ab$6 "h a ornia95841 subsidiary. Troxler International. Ltd
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key board, and display It is factory function. Count Ratio =A EXP(-B d) SPECIAL ROOF MOISTUHE
programmed with cahbration constants -C: where d= density and A.B & C are APPLICATION
to compute wet dens,ty, dry density, constantsdetermined on magnesium The 34008 Seriescan 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 alumb within layers of a built-up flat roof. A ten
in either U.S . Customary or metric units. num;tandard block.These constants by ten foot gridislaid out on the roof

Themicro computerautomatically obtained on the metallic standards and non-destructive nuclear moisture
corrects wel 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
coe//icientof hydrogen foundin the the limestone and granite standards and of allthedata pointsand used toidentify
measuredmaterial The true hydrogen thevalues for the constant B are com- wetanddryareas Atypicalbimodal
density is evaluated. prior t o any correc- puted for these natural materials. The histogramis shown below
tions for moisture content, and is used averageof thesetwoBvalueswill
to correct the wet density which signifi- produce a density calibration suitable WlKf&*
cantlyimproves the denstyaccuracy for normalsoils Acalibrationvalidity
The Model34118 a|so aHons theinsertion check is then performed on alow den- : .- a -

of a /< factor to correct for hydrogen in sity standard. in order to ehminate long- ) i

the measureef matenalwhichis not term effects of source decay and elec-
_

:
!

containeo as free water This moisture tronic dnft. att data is normalized to a MOO , Mg;n
correction factor is applied. after com- reference standard and expressed as a

""" * "."parison of conventionaland nuclear ratio Thecahbration constants are
moisture test data. by means of moisture stored in non-volatile memoryin the With this type of distnbution. the 95%
correchon switcheslocated at the Model 34118- confidence kmits can be estabbshed for
bottom of the sca'er moduie Plus or Gauge parameters of precision, a no-al distnbution. Core samples
minus corrections may be entered by composinon error, surface roughness aret .aninareaswhichindicatedef nite
the operator The K factor automatica!!y 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 since the material causing gauge to predict probable field error threshold has been determined. a
the error by moderation of fast neutrons Computer cahbration printoutsare gndded roof drawing Can be prepared
or absorption of thermal neutronsis fumished for each density test mode and used to map the roof for repairs
containedin the dry soil and is not a and depth from 70 PCF to 170 PCF in
part of the motsture content. HPCF increments. Metnc cahbrations LICENSING INFORMATION

are available upon request. The rauioactive sources ate by-
CALIBRATION product materials and do require a

The Troxlermoistureanddensity MOISTURE CALIBRATION specialhconse whichisissued byan
cabbrationIcchn!Que/s theun!Que Two moisture cabbration standards. " agreement state"or by the Nuclear
product olyears o/ research and devel- magnesium whichrepresentszero Regulatory Commission Troxter will
opment. Only Troxlercustomers ham moisture, and a permanent moisture assist the customerin obtaining and
the advantage of this sophisticatedand standard which is 36 PCF moisture, are completing the proper hcense apph-
accuratecahbrationmethod; used for the 34008 moisture calibration. cation. Required radiological safety

Count rate datais normalized to a training courses are held penodically
DENSITY CALIBRATION moisture standard count to eliminate in the home office and in Troxter branch

Count ratedatais accumulated on the offect of long-term electronic drift offices. A nominalfeeischarged Field
five standard density blocks for the in the instrument.These count ratios training may also be arranged for a fee
determination of density versus count are then used to solve the equation: covering the instructor's time and
rate computations and one standard Count Ratio =E + Fx M. where applicableexpenses
density block tovenfycahbration E= gauge response at zero moisture
accuracy Specific gravities of the three content F=slopeof the moisturecurve,
metalkc standard blocks are known to and M= moisture content. In the Model
anaccuracyof 0.1% andof the natural 3411 B,the moisture cahbration constants
material standards to 0.2% A standard are storedin a non-volattle memor).
deviabon ofless than .15 PCF is The moisture performance para-
assured for all data 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 cabbrabon printoutsare
provided fora rangeof 0PCFto40PCF
in % PCFincrements.

t A ;
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NOC Form 374
1 3 hD 84 U.S. NUCLEAR REGULATORY COMMISSION PAGE- OF PAGES.

I

} MATERIALS LICENSE Amendment No. 03 ||l
'

} Pursuant to the Atomic Energy Act of 1954, as amended, t!'e Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10,

j Code of Federal Regulations, Chapter I, Parts 30,31,32,33,34,35,40 and 70, and in reliance on statements and representations !
!

] heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, !g,'

source, and special nuclear material designated below; to use such material for the purpose (s) and at the place (s) designated below; to f|
deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This J;

~

| license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is jI--

,

-

subject to all applicable rules, regulations and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any
conditions specified below.

j! Ucensee In accordance with application dated
| November 30, 1984

y
i 1. Kerr-McGee Coal Corporation 3. License number 49-19207-01 is amended in ;N.

^

Clovis Point Mine its entirety to read as follows: j:

!)n
702. Caller Box 3014

1@ bg ~4I 'Eipbr$ tion 6 ateAugust 31, 1990

<

f Gillette, Wyoming 82716
.

<

k r~ WI e
'n

|l{ 7 '30-17135 !h
,,) 5. Docket or

0i s . Reference ho.
13

| % 6. Byproduct, source, and/or
A* ' 7. Chemical and/or physical L8. Maximum amount that licensee fE

,

@ special nuclear material

W '.N Sealed sourcekb/
[,u'oder thislicense

i form *" may possess at any one time I%

'A ;l
.,

D.)
,

i'

f+i
b/1 A. Cesium-137

,

n, A. See Item 9.A.a !~
t >n> ) .a f p _7r s) # I \13 n

{N
P

-

!)1'
9. Authorized use '

b N(td NI /-

r; /%% 'i r c . '

| For possession fand us'eY1'n Texis>Nuclearfdevi6es whidh'have*N_ h!i :1 A. bien evaluated and '
hd approved for 1Tcensing$ptirposeOa'nd auth' rized for ' distribution under a license i fo,

$}4
'

issued by the Nticlear,Regulatorf?Coimiss'idn or an Agieement'' State.
|>k:z% L.38 d&U LUMkJT (| i i
|Ill *v " CONDITIONS a*
| !C. -.r

, . Q f"< d
j e 3 L7 sT mu

v , j,Merr-McGee* Coal (Cofporation's Clovis
>

:]|10. Licensedmaterialshalhbeusedonlya W '% yj iv
gi ;

;1; PointMine,Gillette,Wp6 ming. 4 >
'

A / \
e (, |h!

t

j s
11. The licensee shall comply withithespr.ovisions.ofyTitle 10, Chapter 1, Code of ii

*

1 Federal Regulations, Part 19, " Notices,iInstructions and Reports to Workers, ij
g Inspections" and Part 20, " Standards for Protection Against Radiation."

|
!

1

!}
;

i 12. Licensed material shall be use by, or under the supervision of, David B.
l Richardson or Bruce W. Stunkard. !j

i

1
!i

| 13. Sealed sources containing licensed material shall not be opened or removed
g, from their respective source holders by the licensee. 'pi

-A 8510230277 850826
p RE04 LIC30 |hi g

, ,
49-19207-01 PDRg

- - , ,.--. ,
i
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License number )
4|

' 49-19207-01 In| MATERIALS LICENSE
oocket or nererence number ktj SUPPLEMENTARY SHEET 030-17135 h

II
W

Amendment No. 03

I i
!
i 14. A. (1) Each sealed source containing licensed material, other than hydrogen-3, :

| with a half-life greater than 30 days and in any form other than gas |' shall be tested for leakage and/or contamination at intervals not to
exceed 6 months; except those sealed sources as specified by the i
manufacturer and specifically authorized by the Commission or an j

! Agreement State may be leak tested at intervals not to exceed 3 years. :

| In the absence of a certificate from a transferor indicating that a '

test has been made within 6 months prior to the transfer, a sealed |

source received from another person shall not be put into use until |

p,}} h{g
/

I testeo.
I s v
i (2) Notwithstanding,the periodic leak test requi(ed by this condition, any ylicensed sealed' source is exempt from such# leak tests when the source
; contains 100-microcuries or less of beta and/ph gamma emitting material p!p
| or 10 micFbcuries or less of alpha emitting mat;erial. %j

t~e ~N O / ?(3) TheperJodicleak)testrequiredbythis! condition-doesnotapplytoi

j |

sealed' sources that%are stor_ed. and n6t'being used, )The sources excepted ;|

from this test sh'alI1bs tested > for/ eakage prior to any use or transfer ! Jl
to another person' u'nies,s they hhvekb'een leak tested"within 6 months j|'

"

prior; to the date-ofluse orhtrahsfe'r!S * .'._[ |it~~ f zQ A ;Aff ,!, < |B. Thetestshillbecapable<ofidetectjngtthe?presenceof!0f005microcurieof
.

radioactive material (b.n,the' teif, (sheple.' The' test sample shall be taken i
~ ~

~

from the sealed source or f.r6M the| sudfaces of!th'e device in which the !

sealed sourd6ys perman6ntiy';m60n't'edfoDtotsd on wh[ct[one might expect |contamination to acedmulate. 7Recordssof., leak test resblts shall be kept in !

units of micro 6uries and r$aintained fo'r inspectionsby# the Commission. I

4 'qy- 3
C. If the test reveals the presence of 0.005 microdubie or more of removablee

ji

f)
contamination, the licensee shall immediately Qithdraw the sealed source
from use and shall cause ,it to,betdecontaminated and repaired or to be'

ip! disposed of in accordance with Commission' regulations. A report shall be I!p
filed within 5 days of the test with U. S. Nuclear Regulatory Commission,,

'

Region IV, 611 Ryan Plaza Dr. , Suite 1000, Arlington, Texas 76011, !
! describing the equipment involved, the test results, and the corrective |
- action taken.

i

f

$11| !
4. !~ n

i,i,r
,-
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License number |'

'

MATERIALS LICENSE "' " ""
0 17135 |h

SUPPLEMENTARY SHEET
B

_I
P

Amendment No. 03 l
h i

(h
|>
!bi

i

|
14. (continued)

D. The licensee is authorized to collect leak test samples in accordance with j
the procedures described in the licensee's application dated November 30,
1984, for analysis by Texas Nuclear. Alternatively, leak test samples may
be collected and/or analyzed by other persons specifically authorized by thei

| Commission or an Agreement State to perform such services.
I

15. Installation, relocation, removal fromJeryice, maintenance, repair, and

initial radiation survey of dev, dis'$co'nta'infilgf 'd/ sources containing licensediicd
^ licensed material and!

installation, replacement,- a'nd. posa1'o7 leale iI

material used in devices'shal1 be performed only byqTexas Nuclear or by other
~

persons specifically.a'uthorized by the Commission or' ari' Agreement State to !

performsuchserviceg

[l sealed sources rece'ived~and; possessed under the-licen~s;6 months to account for all|16. The licensee shalycon'ductsa physical inventory everyi

e. The records of the ,

| inventories shalb 6e maintainedsfor 2_ years from'.ths date of-the inventory for:
i

I|
inspection by the*Commissiin fand sh'a

^ ^

byproduct material, manufactu're'r/s nam}fincl6de.the quantit'ies and kinds ofea'nd'modslnumbers,T?odationofsealedip(

'

|

sourcesandthedateofsthelinventoryt*()[d,:],|?
N y jiI; G N. % '=& k k V

Except as speciDcally providedfotMrsist liyfthis license, the licensee shall17.
possess and use licens;ed in'ateridli tie 5ddib]ed tin ~Ite'ms 6, 7, ,and 8 of this license

,

;

in accordance withistatem0nts, refrkidntht$ns, and $rocedurys contained in t

application dated? November 730 c19641fkThMNddleiNRegulatoiy Commission's $\regulations shall govern'the'1 y
unless the statementpare more{censeef systatements in applications or letters,restrjctiv5?than]theregulations. ''

*/p V.xM G |
O % '

V ;> I 4 .A ,b 'W' gy
4 n n

!y~
!
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lg
i

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Original Signed By. f
Date OEOE By Jack E. WNtten p

i Nuclear Materials Safety Section I
Region IV Ii

|| Arlington, Texas 76011
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