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BRADLEY THOMPSON TOOL COMPANY4

jb-

/ 22108 W. EIGHT MILE ROAD SOUTHFIELD, MICHIGAN 48034.

EXPERIMENTAL MANUFACTURERS AND DESIGNERS OF TELEPHONE

FINER TOOLS FOR MODERN INDUSTRY (313) 352.1466MACHINE PARTS

O,

October 22, 1987 /70
'Yi

/ , ', /.'/J . s'

TOOLS ( 02

Regional Materials Licensing Section
USNRC Region III
799 Roosevelt Road f
Glen Ellyn, Il 60137 (

Madam or Sir:

JIGS This letter is to request an amendment to license STB 1463
and to up date our application. The amendment is as follows:
We request condition 8A of licence STB 1463 be changed to 500
pounds.

We are also enclosing a revised floor plan of the work
area showing the present locations of the restricted areas.
Waste material consisting of machine chips are packed into steel
drums and stored in a truck trailer behind the building on

FIXTURES company property.

Enclosed please find a check for $120.00 in payment of
application fee.

In the interest of the national defense of the United States
and that of other friendly nations, we request your expeditious
review and approval of this application.

DIES Should any question arise concerning this application, please
do not hesitate to contact either Dr. Bruce T. Austin, directly,
at (513) 229-8933 or myself at (313) 352-1466.

| Thank you for your prompt attention to this matter.
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~ HEDICAL RADIATION CONSULTANTS,Inc.
2101 Prudence Drive
Dayton, Ohio 45431

Bruce T. Austin, Ph.D.
Medical Physicist

,

Ms. B.J. Hol t

Regional Materials Licensing Section
USNRC Region III
799 Roosevelt Road

,

Glen Ellyn, 11 60137
1

October 29, 1985
Dear Ms. Hol t ;

This letter i s f orwarded di rec tl y to you at the request of Mr.
Michael D. Huard, President of the Bradley - Thompson Tool
Company, Southfield, Michigan and is in response to the letter of
October 18, signed by Patricia Vacherlon for Dr. Bruce S.
Mal l e t t .

This information is in support of the Source Material License
application pending for the Br adl e y - Thompson Tool Company,
assigned control number 79420, and differs from a similar
response, dated October 11, in that it responds to the order of
the above letter rather than to my notes of our telephone call of
August 26.

1. Mr. Huard has in excess of 20 years of experience in the
processing of Magnesium-thorium alloys under the provisions of

the general license issued under 10 CFR part 40. He is

p e r son al l y expert in precision machine tool operation and in

management of machine tool operations of the Company. Since
submission of the application, he has received training in the

previously specified topics relevant to his role as Corporate
Radiation Safety Officer.

2. Initial training of mater i al users was conducted by Mr.
Sol ar i and myself as adjuncts to Mr. Huard. Subsequent training,
particularly that associated with daily operating procedures
required for compliance with license conditions has been
conducted by Mr. Huard. Future training will be conducted by Mr.
Huard with assistance by Mr. Solari or myself as he deems
necessary.

3. Bioassays will be performed and evaluated by Mr. Solari g
i jQ YAVdmyself when indicated. Assay procedures will be thosep

by the exposure necessitating evaluation, ratheg((hvae beifg

901 g)S,b7
limited to urinalysis.

$d4. Air sampling procedures, instrumentation, radioa ay

_ g g Cr we51113 fill
REG 3 LIC40 PDR

NOV 51985'STD-1463
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calculation procedures are to be conducted in accordance with the
I enclosed description by Mr. Sol ar'i .

5. Survey instrument calibration will be performed by the

| instrument manufacturer or other person or organization
I authorized to c al i br a t e survey i nstruments by the Nuclear
| Regulatory Commission.

6. Waste materials will be transferred to a licensee that is

authorized to receive radioactive waste for disposition.r

7. The consulting physicists will spend time on site as
indicated by the scope of licensed activities and in accordance
with the request of the Corporate Radiation safety Officer. On
- site time presently exceeds 20 hours and is anticipated to total
in excess of 25 hours prior to initiation of licensed activities.
Future time commitment are anticipated to be reduced as Mr Huard
becomes familiar with license requirements and establishes
routine operational procedures.

I regret the delay in your receipt of this information and the
impact that the delay had had on the operations of the Tool
Company. Should any question arise concerning matters pertaining
to this application, please do not hesitate to contact me through
the service at (513) 229-8933.

S negrely,
,/,/ s

/ . ,/y
saws

Bruce T. Austin, Ph.D.
Consultant Physicist

'

cc. M. Huard
|

|

|

4

,
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It has been assumed that the observed counts are distributed according, _

to the Poisson distribution, although the inclusion of the factor Ko permits
- application of the formulae if this is not the case. In real-life situations
this is a hypothesis which must be tested. The appropriate test is a special
form of the Chi-square test, tailored to the Poisson distribution (8). In general,

n .

f' . X= (i i}
-

i=1 E
1

where Og and Ej are the observed'and expected numbers, respectively, of occupants
in each of the subdivisions in the distribution. For the Poisson distribution

,

(x$ - x)2
i=1 x

E* -= - nx_

x
,

where x4 is one of n_ observed number of counts (not count rate), and x and s
e'

are the experimental mean and standard deviation of the x .j Each of the counts
xj are taken for the same counting interval, i.e., preset time is used. After
considerable disagreement on the subject, statisticians now seem agreed that
the test statistic X is distributed according to the chi-square distribution with
n-1 degress of freedom. The author's preference is to use an alternate test
statistic,

X '

n-1

h and compare it to the chi-square over degrees of freedom distribution (9).h advantage of this latter statistic is that the expected value is 1, independent
The

'

of degrees of freedom.

._

.g.,

a.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _
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Thorium Particulate Activity Monitoring

Breathing Zone Sample

Samples for particulate radioactivity are taken in the breathing zone
area of the worker. The samples are taken through a membrane filter for a i

period of 4 or more hours. The pump is capable of pulling 0.5 cfm. The
sempling head is placed near the machinist so as to sample the air in his '

breathing zone but will not interfere with his normal working habits. At
the end of the sampling period, the membrane filter is removed and placed in
e small envelope marked with the date, location, and air volume. The sample
will be stored for 48 hours or more to permit the decay of the short lived
daughter products of radium and thorium.

Counting Procedure

Remove filters from envelope and place in new planchet.
Count filter on Gas flow proportional counter for 30 minutes.
(The voltage must be set on the alpha plateau.)
Count the background for an equivalent period of time.

Calculation Procedure

Calculate net count rate (net epm) for the membrane filter.

Calculate the concentration of activity as follows:
(net epm)/(Eff) (2.22E6) (Air volume in milliliters)Concentration =

where Eff = counter efficiency and 2.22E6 = dpm/ microcurie

Calculate % MPC = concentration x 100 / (6E-11 uCi/ml)
| where 6E-11 is the MPC for natural thorium (appendix B, 10CFR20)

Equipment required: .

Membrane filter: Gelman or equivalent
Air Pump: WISA model DBGH
Gas flow detector: Nuclear Measurements Corporation

.

e

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SENSITIVITY OF MEASUREMENTS

Air volume collected at 0.5 cubic feet per minute

Sampling Time Air Volume
1 hours 14158 ml
2 hours 28316 ml
3 hours 42475 ml
4 hours 56632 ml
6 hours 84948 ml
8 hours 113264 ml

Background counting rate: 0.5 epm
Counting efficiency: 50 %
Collection efficiency: 100 %

COUNTING AND REPORTING PRACTICES

Critical Level

The critical level is used only to determine if a measurement is
statistically different from background. For equal sample and background
counting time the critical level becomes: (ref 1)

1.65 x square root (2xRb/T) where:Critical level =
1.65 is the one sided confidence' level
Rb is the background counting rat and
T is the counting time.

The critical level is 0 30 cpm for Rb=0.5 and T=30 minutes.

The detection limit (LD) is:
LD = 2x 1.65 x (square root (2xRb/T)) (ref 2)

The detection limit is 0.6 cpm for the conditions described above. This
corresponds to e limit 1.20 dpm or 5.405E-7 uCi on the filter as a lower j
limit of detection. The overall limit of detection therefore varies with I

the volume of air sampled. Sampling for 4 hours gives a lower limit of
1.91E-11 uCi/ml or 0 315 MPC. Sampling for 8 hours results in a lower

*

limit of detection of 9 55E-12 uci/ml or 0.16 MPC.
w..

| Rof 1) Currie L.A. Limits for Qualitative Detection and Quantitative
Determination. Analytical Chemistry, Vol 40, No. 3, Mar 1969

Ref 2) Hartwell, J.K. Detection limits for Radioisotopic counting
techniques ARH-2537, Jun 22, 1972

_ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _
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INTRODUCTION

1.

-

1

Environmental surveillance and bioassay are two health physics disciplines|
A clear

in which it is necessary to measure trace quantities of radioactivity.
understanding of the statistical ifmit of radioactivity measurement (the " minimum

Unfortunately, a
detectable activity," or MDA) is therefore indispensable.
careful review of the literature reveals numerous, and often discordant defini-

,

This paper,
tions relating to the detection limit of a counting instrument.
tutorial in nature, presents several definitions (following principally Currie (1))

the critical level
the detection -

the less-than i-
the determination limit

In addition, the Loevinger-Bennan criterion for
and discusses their application.
optimizing counter performance, and the chi-square test for assessing counter

.

perfonnance are discussed.

NOTATION AND ASSUMPTIONS _

. .

The following notation will,be used:

number of counts accumulated in a counting time Tn =

standard deviation in n_ counts=e n
count rate = n/TR =

standard deviation in count rate R=
oR

time to count backgroundT '=
b

background count rateR =
b

standard deviation in Rb=
'b j

4

time to count total (source plus background)
T ' =
t

total count rateR =
t

standard deviation in Rt=
| ot

count rate from source alone~ R =
s

standard deviation in R= 3
i

o
s

?

-1-
'

.
' .
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K, ratio of observed to expected (Poisson) standard ' deviatione ,

=

! K = , normal distribution multiplier for one-sided confidence,

j interval (e.g., for 95% confidence, K) = 1.65)L
n rmal distribution multiplier for two-sided confidence j

K~2 . = interval (e.g., for 95% conficence, K2=1.96) |

the critical level'

L =
e

Ld= the detection limit
L = *the less-than levelg

the determination limitL = .

q

Counts occurring in a time interval are assumed to be Poisson-distributed 3

(later, this requirement will be relaxed somewhat). The number of accumulated
counts is assumed to be sufficiently large to permit the probability distribution
of accumulated counts to be adequately approximated by a normal distribution

This is ahaving mean and variance equal to the expected number of counts.
even when thereasonable assumption in almost all cases of practical interest:

,

number of accumulated counts is as small as twenty, the normal approximation is,

The usual assumptions are made '(e.g., independence of errors) whichacceptable.
permit application of first-order propagation of errors theory (2).

With the above assumptions, the standard deviation a, of n counts is
,

a= / 11
i

"
so oR "

*

Also, if. c = a.- b
,

2 , ,2 + ,2ec a b

THE CRITICAL LEVEL
J

1

I

The Critical Level is defined as the net count rate which must be exceeded
before the sample is said (at some degree of confidence) to contain measurable

radioactivity above background. The Critical Level

-2-
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is the standard deviation of f
where K) is the one-sided confidence factor and og

If we wish a 95 percent confidence level (five percent of f
zero net count rate.
background counts will be judged to have radioactivity above background), then

'

Kj = 1.65. The factor K is, for the present, taken equal to 1, and will beo

discussed later. !

!Since R = R, = Rt - Rg = 0s .

2 , ,2 2#y0

R R
t b2=7=7o-

t t

2"{R
b

b

(Tt+T)2=Rb+Rb=R b
So e b T Tn t 3

.

o L,, .,

M
9
-c

E
0

'

...
_ . . .

k.140~, *-=

Figure 1. The Critical Level L .'

e
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.R T 1/2,

'c"KEol (I .+ . ) (1)
,

,

i~

ITIf sample and background counting times are equal, Tb=Tt

~1/2
2R b (2)then L =KKe g 1,7

1

THE DETECTION LIMIT

The Detection Limit is defined as the smallest count rate which can be
detected with a specified degree of confidence.

The Detection Limit could be taken to be equal to the critical level, L 'c

See Figure 2. If this is done, there is one chance in two that true count rates

equal to L will go undetected. It is not very satisfactory to specify a de-
c

tection limit which can be detected only half the time; it is preferable to set
the Detection Limit at some higher count rate such that the observed count rate
will rarely be below the Critical Level, for example, not more than 5 percent of

.

the time. The Detection Limit, as defined by equation (3), satisfies the require-
ment for the confidence level specified by K).

.

.

O L c. LJ

!,- N
%#

| \ |

| \
/

/,,

I r

* E W T kE fj Re

. .

1
*

|
Figure 2. The Detection Limit L -d

,

. i
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|, L 'c + E 'd
-

d l

,' Again, K is the one-sided confidence factor. Sincej

Ld=Rd=Rt-Rb

of = ot+'
.

i

Ri

. l + _R_h . Rd+Rb + _R_b_
T T T T

'

t b t b

l R T2 d b

d " { + { (I + {b -)But Rd"Ed so

'

and
.1/2-L R T

ld"l +E '+ (I + )l,e
,

Solving for L and substituting the expression for L :
d g

,

2 1/ 22' KK -R T KK~

b b g
Ld* T OI 5 (1 + 5 ).

+ 2K K + 2L"
T Ct t

/(3)
'

.

If the sample and background counting times are equal, T eTt e T, thenb

2 !
-

KK 2R
b,

'd * T + 2K,Kl T (4)- -

1

In most cases where one is attempting to minimize the Detection Limit,
counting times are long and the first term is negligible compared to the second:

22kg 2R

- 7-- < < 2K K) ( b )1/2
g,

o T,

1
5

|

|i 6 |.

r ,

Il 1 -5-
'

.

l
- - - - _ a-
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The Detection Limit is then given by the following approximate formula often.

'

seen in the literature.' ,

.

2R 1/2 .

'

b (5) .

-

Ld = 2K) ( 7) . .

.

Choosing K) = 1.65 will result in only 5 percent of true count rates equal to
L being missed (classified as background).

d '

Again, a factor K has been inserted into equations (3) and.'(4) and will.g

be discussed later.

THE LESS-THAN LEVEL
,

Suppose we have a sample with a count rate at or above the background
count rate, but less than the Critical Level. We will conclude that we have not
detected net radioactivity,but how large could the true count rate be and still
produce a count rate not more than was observed? Neither Lc "#P ld answers this ,

question. The Less-Than Level is defined as the maximum true net count rate
which a sample could have (at a specified' confidence level), based on a measured

-

R , where R is less than L .. The Less-Than Level is developed similarly to the
3 s e

Detection Limit, except with R * 'c. The Less-Than Level
s

L =R * K 't
'

g s l

2 2 * "2g"?t bo

R R
t b

"T*T
t b

R R b R T"g+R b t b bb*T"T*T('*T)T
t b t b L

2 = 't + ( g g] )2
l

e
So, o g

9

2 - 1/2
; L L

Thus, L =R *KK +22 i

g s o1 gg iol*

.

9

S S
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.G, 1 Solving for L yi sg,,

'

22 22 44;' Kg RKg gg
9 $ "L R + 2T T 2

+ +b + (0)
=

g 3
t 4 t--

t.

4
.

If Rs " l , then L =L*c g d ,,

If R = 0, then Lg>L's c
|
1

i . La Io Ri L c. L

-

I,

|

M
i

Figure 3. The Less-Than Level, L Ig
and its relationship to L and L * |

c d

|

THE DETERMINATION LIMIT
!.

i One last quantity of occasional importance is the Determination Limit,
defined as the smallest net count rate which can be measured with a pre-specified
relative standard deviatiori (i.e., coefficient of variation). Let

f = the reciprocal relative standard deviation (e.g., if the
9

.

;g coefficient of variation is to be 0.05, f = 20)
a 9
'

then the Determination Limit is given by

-7-

'
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2'Kf / 4T R (T .+ T )\ V'

tb t b1+- | (7)=p 1+\
.

L 2
9 t fT' I

b -
_

,

'

When Tt "Y . E TL. b

8R T j /2 -12-Kf / bL = go 1+1 1+ 2q \ f
,

q/-
,_

See the paper by Currie'for the derivation.

.

REPORTING PRACTICES

The' fo11owing reporting practices are recomended by Lochamy (3).

1. The Critical Level is used only to detemine if a measurement is
statistically different than background. It should not be tesed as a

Detection Limit or Less-Than Level.

2.- The Detection Limit and Determination Limit are not used for routine-
counting and reporting. In'those cases where you are required to specify'

a minimum detectable activity (e.g., to a regulatory agency), it is recom-
mended that the Detection Limit be given as the practical reporting limit.

3. The Determination Limit is useful when " sensitivity" with a specified .
relative standard deviation is' required.

4. For routine low-level counting, only .the Critical Level and Less-Than

Level are of interest. Their use ist
If R * 'c, the result is reported as positive, with thea. s

s K 's, wheretwo-sided confidence interval desired, R +
2'

for example K2 = 1.96 at the 0.05 level, and
R R ' 1/2
t b

#s * o {+{ ,

,
-

j' -.
,

;

I b. If R Il'l is calculated using the one-sided confidence
s e t

interval and the result reported as less than L .' g

-8-
.
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The procedure for conducting the test is as follows. Acquire tw;nty to f
.

The counting time and source activity should be ffifty replicate counts x$.
In the case.under discussion,.

similar to those employed when assaying unknowns.
To realistically simulate the background

background samples are appropriate.
standard" deviation, replicate background samples should be prepared and counted

The statistic X /(n-1) is computed and compared to the chi-square over
;

once each. If the data
degrees of freedom distribution at the 95 or 98% confidence level.

= 1 in the formulae.
pass this test, Poisson statistics may be assumed and Kg

If the chi-square test is failed, K is calculatedo

observed standard deviation
expected (Poisson) standard deviationK =

o

X .g= .

The author's experience is that many instruments will not regularly pass the
i Any phenomenon

chi-square test for background samples counted for long times.
| which adds to the variability of the randomness of radioactive decay can cause

Examples include instrumerit instability, diurnal variationfailure of the test.
in natural background, variation in background count rate due to movement of
sources within the laboratory, variations between background samples, and variatior
of sample positioning.

.

-

OPTIMAL TIME PARTITION
.

Given an unknown sample and a background sample, what is the optimal way
to partition a . fixed, total counting time T between the background ccanting time

j-
T and the sample counting time T it

b

Consider the detection limit, for which

2 , _R_t ,_Rb_
e ~

d T T
-

t b

Since T = T - T , ard T is constant, o is minimized when .

t b

R)R b
( 2) [ T-T

a t3 ~
!i

d \ /
BT b b

; 3 ,

\\

'! -10-
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This yields
. .- - n

,

T R
b b.

7= 7. .
--

t t

For very weak samples, Rt=Rb so the time is divided most efficiently when
,

Tb = T , that is, when sample and background counting times are equal. This '

t

discussion has presumed one unknown sample and one background sample. When

there are many unknown samples to be assayed, more than one background sample

may be employed (preset time), but since the detection limit is proportional to '

(1+h)
,

,

where m_ is the number of background samples counted, there is little to be
gained by using more than half-ddzen. background samples.

COUNTER SET UP

A final question should be addressed. It is readily apparen't that both
the counting efficiency and the background count rate depend upon the particulars
of the instrument adjustmen's (high voltage, amplifier gain, window location and
width,etc.). How should tnese adjustments be made so as to minimize the detec- |

tion limit? In 1951 Lovenger and Bennan found the elegant answer to this question.
The detection limit is minimized when adjustments are made such that

,

(R -R) , op (efficiency)2t b,

R R Rb b b

p+d
2is minimized. R /R is the proper quantity to be minimized when one is countingb

weak samples, R <<R. When the count rates are not such that R < < R ' dif~s b s b
ferent quantities should be minimized or maximized to maximize counting efficiency.

This simple procedure is not without difficulties and cautions, which are:

1. The efficiency must be measured at various instrument settings,.

d which is not difficult, because an active source may be used.
$. The background count rate must also be accurately measured at

these same instrument settings, which can be very time-consuming i

if the background count rate is low.,

| .

-11 -
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2. The background must ,be fixed and stable during the time-consuming-

~ ~

measurements of the preceding paragraphs, and the background during

sample counting should not be much different than this value.
.

3. Instrument settings for which the chi-square test is failed should
be avoided in favor of settings for.which the test is passed. That
is, regions of instrument instability should be avoided.

4. The Lovenger-Berman procedure does not address certain problems.

For example, it cannot be used with mixtures of isotopes of variable
composition, as the efficiency is not a fixed number. The procedure
cannot be used to optimize instrument settings when it is intended '
to most accurately differentiate between two radionuclides in a
composite sample. This latter problem must be solved using mathe-
matical considerations quite different than those described in this
paper.
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Regional Materials Licensing Section
; USNRC Region III

799 Rooseve1t Road
' '' Glen Ellyn, 11 60137

July 23,.1985

Madam or Sir:

Enclosed, please find a check in the amount of $350.00 in payment
of' appilcation fee and two copies of an appilcation for issuance
of a license to process Magnesium-Thorium alloy by the Bradley -

Thompson Tool Company.
,

In 'the interest of the national defense of the United States and
that of other friendly nations, we request your expeditious
review and approval of this application.

Should any question arise concerning this application, please do
not hesitate to contact elther Dr. Bruce T. Austin, directly, at
(513) 229-8933 or myself at (313) 444-1466.

Thank you for your prompt attention to this matter.

Sincerely,

&fW | -

Michael D. Huard
President

RECElVED

JUL 2 61985

REGION III
i

:: es1113 'Lfa :n ::40REG 3 LIC PDRSTD-1463 'JUL 2 61985
ggqROLNo. 7 9 4. 2 0
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U.S. NUCLE AA REEULATORv COMMtSSIONPOAM 313 APPROVEJ 3V OMB* gg gap
3184 0130* * 10 CPR 30 3 24'3S ead a0 ' 32' 3, APPLICATION FOR ,M ATERIAL LICENSE tee = *Siif

,

k
|* INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILEO INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES

OF THE ENTIRE COMPLETED APPLICATION TO,THE NRC OFFICE SPECIFIED BELOW.

PEDERAL AGENClfS PILE APPLICATIONS WITH: lF YOU ARE LOCATEDIN:

U S. NUCLE AR REGULATORY COMM8SSION
IL UNOIS. INDI ANA, IOW A, MICM10 AN, MiNNESOT A, MISSOURI, OMIO, OR

DIVillON OF PUEL CYCLE AND MATERIAL SAFETY, NMSS WISCONSIN, SENO APPLICATIONS 10
* U S NUCLE AR flEGULATORY COMMISSION, REGION 111

ALL OTHER PERSONS PILE APPUCATSONS AS POLLOWS,IF YOU ARE M ATt RI ALS LICENSING StCTION
LOCATEDIN: 799 ROOSEvtLT ROAO

GLEN ELLYN,IL 60137

' CONNECTICUT, Of LAWARE, DISTRICT OF COLUMSIA, MAINS, MARYLANO,
I asAaSACMUSETTS. NEW JERSEY, NEW YORK, PENNSYLVANIA, RMODE ISLANO, AR K ANSAS, COLOR ADO, lDAMO, K ANSAS LOults ANA, eeONT ANA, NESM ASE A,

|
OR VERRAONT, SSNO APPLICATION $ YO: NEW Mt ElCO, NORTH DAKOT A, OE LAMOa4A, SOUTH DAKOTA, T E KAS, UT AM,

OR WVOMING, SENO APPLICATIONS TO:
| U S. NUCLE AR REOutaTORv COMMISSION, REGION I

NUCLE AR MATERIAL SECTION B U S NUCLE AR REQULATORY COMMISSION. RIOION IVi

S31 PARK AVENUE MAf tRI AL RADI ATION PROTECTION SECTION'

KING OF PRUSSI A, PA 19408 SIl RYAN PLAZA DRivt, SUITE 1000
ARUNGTON, T N NiO11,

| ALAsAMA, PLORIDA,080RQlA, KENTUCK V, MISSl1881PP',itOflTM CAROLINA,
i

| PUERTO RICO, SOUTH CAROUNA, TENNESSE", MAGINIA, VIROIN ISLANDS, OR AL ASKA, ARl2ONA, CAU PORNI A, M& Wall, NEV ADA, ORSGON, WASHINGTON,

I WEST VIROINIA, SE AIO APPLICATIONS TO: AND U.S. TE RRITORIES AND POSSESSIONS IN THE PACIPIC, SEND APPLICATIO8e8
! TO:

U S NUCLE AR REOULATORV COMMM - M J ION il
U S NUCLE AR REGULATORY COMMISSION REGION VMATERIAL RADIATION PROTECTIOL M A

101 M ARIETTA STRE ET, SulTE 2900 MATE RI AL M ADI ATION PROTECTION SECTION
ATLANTA, GA 30323 1460 MARI A LANE, SulTE 210

WALNUT CREEK,CA 94S96

|

|
i PERooNS LOCATED IN AomitMENT ST ATES SEND APPUCATiONS TO THE u.S. NUCLE AR RioutATORv COneMieSiON oNLv lP TMEv WiSM TO POSSESS AND USE LICENS$O MATERIAL
j IN ST ATES SUBJECT TO U.S. NUCLEAR REQULATOR Y COMMISSION JURISDICTION,

TMIS IS AN APPLICATION FOR (Chere maraseem sumJ 2. NAME AND MAIUNQ ADORESS OP APPLICANT (tar 4* Esp CosleJ

x. Bradley - Thompson TOO1 Company^*'*''C'*8'

_
e AMENDMENT TO uCENSE NUue'" 22108 W. Eight Mile Road
C. RENEW *L OP uCENSE NuMSam SOuthfield, Michigan 48034_

3. ADDRESSit$1 WHERE LICENBED MATERIAL WILL DE USED OR POSSESSED.

Same as Applicant Address

4. NAME OF PERSON TO 81 CONT ACTED ABOUT TMis APPUCATION TELEPHONE NUMSER

B3 ce T. Austin Ph.D. Consultant Physicist (513) 229-8933e

SUOMIT ITEMS S TMPIOUGM 11 ON 04 e 11 ' PAPER THE TYPE AND SCOPE OP INFORMATION TO BE PROvlDED IS DESCRISED IN THE LICEN$t APPLICATION 0U108.

S. RADIOACTIVE MATERIAL
e. tiement sad meno number, tt chemical ead/or phys.ses form, and e. mes mum emount S PURPOSEISI POR WHICM UCENSED MATErlAL WILL OE U$tD.
which udal tie possessed et any one time.

D l A 8 L POR R ADIAMN SAW PRWAM AND THElm 8. TRAINING FOR INOlVIOUALS WORKING IN OR FREQUEN'ING RESTRICTED AREAS,' pg qy g g g g g

e P ACiuriES AND EOuiPMeNT. Appendix E '""'"''''"''''"" ""^* Appendix F
12. UCENSEE PETS tsee 90 CFM If0amr Seetron t/0 2It

""'Appendix G PEE CATtoOav10CFR170. 31 2G |EEiOSED s 350.00
n. WASTE MANAoEMENT.

13. CERTIFICATION. fMust se esmpfemd er ephrentf THE APPUCANT UNDERST ANDS THAT ALL ST ATEMENTS AND REPRESENTATIONS MADS IN TMt3 APPLICATION ARE
BINDING UPON TMt APPUCANT
THE APPLICANT AND ANY OPPICIAL talCUTING THIS CERTIFICATION ON BEHALP OF THE APPLICANT, NAMED IN ITEM 2, CERTIFY THAT S APPUCATION 18
PREPARED IN CCidPORMITY WITH TITLE 10. CODE OP PEOERAL REGULATIONS, PARTS 30,32,33,34,38, AND a0 AND THAT ALL INFORMAT ON CONTAINED MEREIN,
18 TRut AND CORRICT TO THE 8EST OF THEIR KNOWLEDGE AND SELIEF
WARNING te U S C. SECTION 1001 ACT OF JUNE 26.1944. 62 ST A7. 740 MAKES IT A CRIMINAL OPPENSE TO MAKE A WILLPULLY P ALSE STATEMENT OR REPRESENTATION
TO ANY DEPARTMENT OR AGENCY OF TME UNITED STATES AS TO ANY MATTER DdlTHIN ITS JURISDICTION

SIGN ATURE -C E RTIP v tNG OP PIC E R TYPE D/ PRINTED N Auf TITLE DATE

d i/ 4 h /[u Michael D. Iluard President 7/23/85
___

I t e vou.m f a m v i comowc DAT A n r= g : 5- y If r f%
a ANN u a a ca m D.NUM9tROPEMPLO v E ES (reme for a WOULD vOU eE mLUNG TO PURNISM COST INFORMATiON GodFenirAe7sekeeH

< $260K SIM-3 SM entve fatsbrP enebemP ouNapp ronfractersJ ON TME ECONOMIC IMPACT OF CURRENT NRC REGULATIONS OR ANY PUTURE
PROPOSED NRC REGULATIONS THAT MAY AP P ECT YO Na teens permit

$260K-S00K SJ SM-7M 88 88 8'orert esahmented commeareef er fmsaces-p.corefery

e NUMetR OF SEDS$600K-780K 87M-10M

]g5 7SOK - t u > $ lOM YES y
' ' ' ' " * " * ' "AFOR NRC USE ONLY
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. Appendi x A,- I tem 5 Licensed Material

a. Element and 6. Chemical and c. Maximum Amount i
Mass Number Physical Form To Be Possessed !

At Any One Time q
Natural Thorium Thorium Oxide j
(predominantly Alloyed with Magnesium 200 pounds
Thorium 232) NTE 4% By Weight

Natural Thorium in the form of a clean metallic alloy with
Magnesium is to be acquired as raw castings. The Thorium content-
of the alley is not to exceed 4% by weight and is usually 3% by
weight as supplied by the foundry. Total possession is of the
raw and finished castings and cuttings remaining from the
machining process. The maximum amount to be posessed at any one
time is 200 pounds.

I
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- Appendix B, Item 6 Purpose For Which Material Will Be Used

i

Material will be possessed and used pursuant to the physical
processing of finished castings.

Magnesium - Thorium alloy, not to exceed 4%'by weight, will be
acquired- as raw castings from the supplying foundry. Castings
will be machined to design specifications using modern milling,
drilling, boring, and tapping equipment that is maintained to
exacting standards.

Approximately 4% of the raw casting will be removed in machining
operations ( 2 l bs. of a typical 52 lb raw casting). Waste
cuttings will be accumulated and contained by vacuum systems that
are designed to contain cuttings at the time of production.

Wastes will be contained in the vacuum system collection drums
until drums are filled. Inner plastic liners will be tied and
filled drums sealed for removal as radioactive waste.

Finished castings will be inspected, partially assembled and
forwarded to the prime contractor or other subcontractors as
directed by the prime contractor. Neither finished castings or
wastes will be distributed to the general public under the
provisions of 10 CFR 40.13.

|
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/ Appendix C, Item 7 Individuals Responsible For Radiation Safety

Bruce T. Austin, Ph.D.
Consultant Physicist

Training

1968 B.S. Chemictry, Grinnell College

1970 h.S. Radi at i on B/ ol ogy, The University of Iowa

1973 Ph.D. Radiation Biology, The University of Iowa

Experience

1972-76 Staff Health Physicist, USAF RHL, Wright-Patterson AFB
USAF Worl d-wi de Heal th and Medi cal Physics Field Service

1972-74 Chief Film Dosimetry Branch, USAF World-wide service
1974-76 Executive Secretary USAF Radioisotope Committee

1976-82 Professor of Radiological Sciences, Wright State Univ
School of Medicine and University RSO

1982-85 Medical Physicist and Hospital RSO, Grandview Hospital

1976-85 Consultant in Health and Medical Physics
Named as RSO and/or consultant to numerous current USNRC i

licenses including: 34-06904-01 SNM 1603 34-11912-03
34-11912-04 SNM 1419

Arthur J. Solari ;

Consultant Physicist

Training

1950 B.S. MIT

1953 M.S. Health Physics, Boston College

Experience

~1951-52 AEC Fellowship University of Rochester

1952 55 Health Physicist, Brookhaven National Laboratory

1955-57 Instructor in Radiology, University of Michigan

1957-85 University Radiation Safety Officer, Univ. of Mich.

1961 Cer t i f i ed ABHP
Named as RSO on several current USNRC Licenses including:
21-00215004 21-00215-06 SNM 1835 SUD 1398 SNM 1529
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Appendix C, Item 7 (cont)

Michael D. Huard
President and Corporate Radiation Safety Officer

Mr. Huard is expert in precision machining operations and the

successful management of Bradley - Thompson Tool Co. He will
receive practical training in the administrative and supervisory
requirements of Corporate Radiation Safety from the consultant
physicists.

Mr Huard will be trained in the f ol l owi ng top i cal areas as the
topics relate to the licensed activities:

Principles and practices of radiation protection

Measurements of radioactivity, monitoring techniques and the
use of monitoring instruments

Calculations related to the use and measurement of
radioactivity

Biological effects of radiation

Safety practices applicable to protection from the chemical
toxicity and pyrophoric properties of source material

1

I
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Appendix D, Item 8 Training of Material Users*

Material users will be tra.ined machinists who are expert in the

processing of Magnesium alloys. As such, they will be familiar
with the requirements associated with the safe, precision
processing of Magnesi um - Thor i um all oy,

i

|

Prior to beginning licensed activities, Corporate training of

material users will include emphasis on the use of sharp t ool s
and machine speeds consistent with production of large chips and
shavings, requirements to position waste removal equipment to
provide effective removal of wastes, and housekeeping
requirements in the Magnesium - Thorium work area.

Material users will also be trained in emergency procedures to be
followed in the event of mechanical accident or fire in the

processing area. Restrictions against drinking, eating, and
smoking in the processing area will be emphasized to prevent
accidental ingestion of processing scrap.

All material users and employees who may frequent the processing
area in the course of their duties will be instructed in

accordance with the requirements of 10 CFR 19.12. This training,
to be offered on an annual basis or more frequently if indicated
by employee turnover, will include:

Identification of licensed materials and associated hazards

Precautions and procedures to minimize hazards

Purposes and functions of protective devices

N.7C regulations to be observed

Terms of the NRC license applicable to employees who work in
or frequent the processing area

Standard and emergency procedures to be followed

Responsibility of ind!viduals to report unsafe acts or
conditions in the processing area

The right of employees to receive personnel monitoring
reports upon request

Otherwise uninvolved workers and visitors will be advised of the
restricted access to the Magnesium - Thorium processing area
during processing activities.
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Appendix D, Item 8 (cont)
!

Personnel receiving training will be provided the opportunity to
ask questions of the individual conducting training and will be
encouraged to t.sk questions of his or her supervisor concerning
radiation safety as they might arise.

Comprehension of individuals participating in training will be
assessed by the Radiation Safety Officer by observation of
compIlance with instruction and oral quiz.

Records, including the date and duration of training, the names
of participants, and the name of the individual conducting the
training will be maintained with radiation safety records.

I

1

!
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Appendix E, Item 9 Facilities and Equipment

Magnesium - Thorium processing activities will be limited to the

area illustrated in the enclosed drawing. Four machine tools
will be isolated from surrounding areas by a partition wall
designed to restrict access to the processing area and to afford
a defined area within which waste removal activities may be |

iconfined,

The processing area is located in a high bay machine shop area on
a concrete floor. HVAC in the area i s minimal with only low
velocity air movement, except that provided by the vacuum system
for waste removal and containment.

Material storage of finished castings will be located in the area
indicated. Raw castings will be held in the processing area
until finished. Wastes will be contained in the vacuum system
drums adjacent to the machine tools until filled. When filled,
drums will be sealed and prepared for shipment as LSA waste in

the processing area.

Materials are secured against removal as are other valuable
properties of the Company. When not in the possession of
material users, items in stages of finishing will be secured in

the processing area. Finished items will be secured in the

storage area prior to shipping.

Given the nature of the proposed activities, no special
ventilation or containment system is necessary to assure
compliance with the permissible occupational and environmental
concentration limits specified in 10 CFR 20.

.
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Appendix F, Item 10 Radiation Safety Program

The radiation safety program is a multifaceted administrative
management effort to prevent the reduction of waste to respirable
particles or gases, to document the protection of material users,
and to document the containment and control of material.

Personnel Monitoring

The previous operational experience of licensees authorized to
process Magnesium - Thorium alloys indicates that material users
are not Ilkely to receive an occupational radiation dose in

excess of 10% of the standards specified in 10 CFR 20.101 unless
material is ground or otherwise reduced to respirable gasses or
aerosols. In addition, and due to the training required for
expert machine tool operation, personnel under the age of 18
years will not be employed as material users.

In accord with the provisions of 10 CFR 20.202, personnel
monitoring devices will not be issued to material users.

Bioassays

Routine bioassay of material users is not expected to be
indicated for the proposed activities. Previous experience in

Magnesium - Thorium processing operations indicate that derived
air concentrations of respirable Thorium will not exceed a few
percent of the limits specified in 10 CFR 20, Appendix B, Table I.

Shoul d pre-operat i onal or periodic sampling of breathing zone air
indicate that derived air concentrations cannot be maintained at
a small fraction of the relevant standards, bioassays by

urinalysis will be conducted in accordance with the procedures
and schedule of USNRC Regulatory Guide 8.11.

Surveys and Monitoring

Machines and work areas will be monitored for fixed and removable
activity at the end of each work shift. Each material user will
be responsible for survey and clean-up of his or her work area.

Periodic surveys of the processing and storage areas will be
conducted by the Radiation Safety Officer or his designee on a
weekly schedule or as otherwise indicated. Results of the weekly

survey will be recorded and maintained for inspection purposes.

\ _ ____ _________._ _________ _ _
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Appendix F, Item 10 (cont)

|

Initially, and whenever processing operations are to be
reinitiated or revised, the breathing zone of material users will
be monitored as a precaution to confirm airborne concentrations.
Air monitoring results will be maintained for inspection
purposes.

When Magnesium - Thorium processing is to be discontinued in the

processing area, a survey of all machine surfaces, work areas,
and floor areas will be conducted prior to release for other
material processing. Complete documentation, including a drawing
illustrating any area in which contamination was observed prior
to cleaning will be retained in radiation safety files. For the
puyrposes of area release, a contamination limit of 100 DPM per
100 cmsq will be observed.

In the event of unusual occurrance, area survey and air sampling
will be performed by a consultant physicist to preclude or
identify material release to the environment or area contamination.

Radiation Detection Instrument

One Ludlum Model 3 radiation survey meter equipped with a Model
43-5 alpha scintillation probe will be maintained by the licensee
for routine area survey purposes. The unit has a range of 0-
5,000 cpm and a calculated MDL of 114 pCi/100c.msq Thorium - 232
at a count rate that is three times background.

Proper instrument operation will be confirmed prior to and
following each survey using a check source of Thorium - 230 to
demonstrate constancy. The meter will be cal ibrated on an annual
basis or upon damage or repair that could affect calibration.
Calibration will be performed by Medical Radiation consultants,
Inc. using National Bureau of Standards traceable Thorium - 230
standards. While sources are not USNRC regulated, procedures and
record xeeping procedures will be as specified in USNRC License
No. 34-06904-01. The licensee will maintain calibration records
for not less than 2 years.

Radiation Safety Program

Purpose

This is a f ormal , plarned program to protect the health of
employees, minimize danger to life and property, and make every
reasonable effort to maintain radiation exposures and releases to
unrestricted areas as low as reasonably achievable.

f .}p.rs. ; y ->A^
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Appendix F, Item 10 (cont)

Scope

| This program is applicable to the receipt, possession,
'

processing, storage, transfer, and disposal of licensed material.

Reference

| 1. Title 10 Code of Federal Regulations, Parts 19, 20, and 40
| 2. License No. issued to Bradley - Thompson Tool,

Company
3. USNRC Regulatory Guide 8.11
4. NBS/ICRP Handbooks

Responsibilities

1. The Bradley - Thompson Tool Company has overall
responsibility for the radiation safety of all individuals who
work in or frequent restricted areas under its control. The
Company is responsible for compliance with applicable USNRC
regulations and the terms of the license issued to the Company.

2. The Radiation Safety Officer or his designees are responsible
for the conduct of day-to-day radiation safety operations,
including the review and approval of standard operating and
emergency procedures.

3. Material users are responsible for performing their jobs in a
safe manner and in accordance with approved standard operating
and emergency procedures. Material users must be alert to and
immediately report all unsafe acts or conditions in the
processing area to the Radiation Safety Officer or his designee.

Program Tasks

1. Provide training on a routine basis for personnel who work in
or frequent the processing area.

2. Develop and implement procedures for routine and emergency
operations involving l icensed mater ial s.

3. Provide appropriate radiological monitoring for personnel.
.

4. Control contamination.

5. Conduct area and environmental monitoring.

6. Obtain license authority and comply with license provisions
appropriate to the radioactive material used.

7. Maintain inventory control of licensed materials.
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Appendix F, Item 10 (cont)

!

8. Conduct investigations of all accidents or incidents and I

| essue any necessary report.
|

|

9. Conduct and annual audit of the effectiveness of the
radiation safety program.

!

|

|

e
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Appendix G, Item 11 Waste Management j

|
IWaste Magnesium - Thorium will be collected and contained for

ultimate disposal in vacuum system drums. Wastes will be shipped
to the Prime Contractor, General Electric, Aircraft Engine
Business Group, Cincinnati, Ohio, or to another authorized
recipient for reclamation or disposal.
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