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MATERIALS LICENSE Amendtrent No. 03
I '

g , Pursuant to the Atorms 1.ncryy Act of 1954.as amended, the E nergy Reorgantiatior. Act of 1974 (Pubhc 1.aw 93 44). and I lle 10
g Code of f ederal Regulations. Chapter I Parts 30. 31. 32,33,34,35,40 and 70, and m rehance on statemenu and representatium
g herciofore inade b3 the hsensee, a h6ense is hereby n>ued authoritmg the licenser to resene, asyune. ponen. and tiamfer b) product.
4 source, and special nuclear snaterial destynated below. to use such rnaterial fur the purpose (sl and a'. the pla cal deugnated below . to |
4

deiner or transfer sush matestal to persons authurtied to receive it in accordanse with the reyulat.ons of the apphsshir Parial ihn |
hcense shall be deemed to sontam the conditions specified m Section 110 of the Atomie linerg, Act of 1954, as amended, and n

g subject to all apphable rules, regulatioin and orders of the Nuclear Regulatory Cornmission now as hereafter in elfest and to any
q condissons specified below
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. _ _ _ _lxensee
. . _ _ _ _ _ . .I s us .a ;

.. _ .___ 1
| In accordance with application dated

3-{ecember 24, 1986, !
g

I-
e Victor J. Bortolot, Ph.D. 'ense number 06-17253-01 is amended in i
d its entirety to read as follows:
4
di 2' Daybreak huclear and Medical Systems, Inc. ~~ ~ ~ ~ ~ ~

~~~1

| 50 Denison Oriye 4. Esp!rstion date April 30, 1992
g Guilford, Connecticut 06437 s. Dockei o,

- ~ ~ ~ ~ ~ ~ ~ ~

4,. Reference No. 030-12440
$ (t fly product, source, and/or 7. Chemical and/or physical 8 Maumum amount that beenseeij special nuclear materol form may possen at an> one timef under thn b ense

fA. Strontium 90 A. ICN Pharmaceuticals, A. I source of |
4 Inc. Sealed Source 100 millicuries 1

4 Model 75129
i B. Americium 241 B. Amersham /Searle B, I source not to
4 Sealed Source exceed 1 millicuric j

,
'

$ Nodel . Alti
| C. 3trontium 90 C. ICN Sealed C. I source not to

..
,

4 reference source exceed 1 microcurie A

4

4 9. Authorized use '
. .

.

] A. and B. For use in devices described in application dated December 23. 1981, for
g thermoluminescence Sensitivity calibration of ceramic materials in
4' archaeological dating measurements.
t C. For use as an instrument calibration source.y, '

,,

*

(
i CONDITIONS
4 i'

| 10. Licensed material shall be used only at 50 Denison Drive, Guilford, Connecticut.
H
g 11. Licensed material shall be used by, or under the supervision of, Victor J. Bortolot. I

1

!4 12. Sealed sources or detector cells containing licensed material shall not be opened t

{ or sources removed from source holders or detector cells by the licensee.

|13. A(1) Any sealed sources or detector cells specified in Items 7.A. and 7.B. shall be
q tested for leakage and/or contamination at intervals not to exceed 6 months.
( Any source or detector cell received from another person which is not '

4 accompanied by a certificate indicating that a test was performed within
4 6 months before the transfer shall not be put into use until tested.(
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030-12440

Amendment No. 03

(continued) CONDITIONS

j -

16. Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and y

h
procedures contained in the documents including any enclosures, listed below. nj 1he Nuclear Regulatory Comission's regulations shall govern unless the state- h

ments, representations and procedures in the licensee's application and corre- |)
:

! -

spondence are more restrictive than the regulations.
: p

0);i
! A. Application dated December 23, 1981

B. Application dated December 24,~1986,
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For the U.S. Nuclear Regulatory Comission h
'

| Original Signed By: p

f Oate MAR 19 ?387 By Uuddh b CUU)iG
Nuclear Materials Safety and h',

Safeguards Branch, Region I h;

[j King of Prussia.-Pennsylvania 19406
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j IOnu NRC 313 8 U.S NUCLE AR REQULATORY COMMi$510N
1, APPLICATION FOR-
(Check and/or corne ete as st+ prop ***tols

} (3 Sol
i so CIn so
f

: APPLICATION FOR BYPRODUCT MATERIAL LICENSE*
e, NEW LtCENSE

INDUSTRIAL
h.AMENDMENTTO;

See sttethed enstructeens for dereers. '' LICM5fTWEEM,

.

} Court *rtert arvoI* cat >ons are tolert in c!suplocott wrth the Davosion of fue! Cycle onri Afstroust Safety,
!Otteee of Nutlear Maternal Sapery, srut $stegwrets. U S NocIrae Itegu! story Conunossiors, 979y ng,; .

8%ho**str'n, DC 7t%55 ter ausstocat*ons nur be frierf in twesors at the Commiwon's othce at w,ng pygg
}

=

j tiv !! Street, NW, Wash *ngton, D C. or 1995 Eastern Avenue, Solvre Sperny. M.n.ytantf. y 99_37793 93

2. APP LIC ANT'S N AM E finstitution, term, person, etc.J 3. N AME AND TITLE OF PERSON TO BE CONT ACTED*

REoARDING THis APPLICAf TON
|

Victor J. Dortolot, Ph.D same
t
i
i TE LE PHONE NUMME R: AnE A CODE - NUM8E M E KTENSION TELEPHONE NUMBE R: AHE A CODE NUM8E R F A TENSION

| (203) 453-3299
j 4. APPLIC AN T'$ M AILING ADD RE SS (include lsp Codel 5, $TRE ET ADDREES WHE RE LICENSED M ATE RI Al teILL dE uSE D

j IAderress to evhech Nnc enroespondence, notices, bu etins, ere.. (Include ?op codeln

i shnurd be sent I

|
Daybreak huelear & medical Systems, Inc. 50 Denison Drive ;

50 Deninon Drive Guilford, CT 06437 Guilford, CT 06437 i
e )

'

(IF MORE SPACE IS NEEDED FOR ANY ITEM. USE ADDITIONAL PROPERLY KEYED PAGES.)
6. INDIVIDUAllS) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL;

j (See items 86 and 11 for requored troonong end empernence of each indiekfuer named below|
TITLEFULL NAMEj

| Victor J. Dortolat, Ph.D. Research Director
e.

I

te

1
c.

A trech a resu,ne of persan , trein,ng ener e,per, enc, ,, nyst,ned en itemsi
j 1. R ADI ATION PROTECTION OF FICE R | 16 and 11 ond destrobe hos respons<butor,en undar f rem IS :

(!

| Victor J. Dortolote Ph.D . 1
I

8. LICENSEO MATERIAL.

j
NAME OF MANUFACTURER M AxlMUM NUMBEW5F

| L ELEMENT CHEMICAL
AND MILLICURIES AND/OR SE ALED

I AND AN0!OR

N mat $ NUMBE R PHY8tC AL FORM MoDEL NUMBE R SOURCES AND MAXIMUM ACTI.s

I/I Seeled Snurcel VITY PER SOURCE WHICH WILL'. BE POSSESSED AT ANY ONE TIMEE

|
NO. A B C D

j _ .

j Americium 24 1 sealed source Amersham /Searle Amm 1 mci ( l se m,. c )I"

in Strontium 90 scaled source ICN model 75129 100 mC i (,1 s.., e )

i tai Strontium 90 wipe test std. ICN model 77241 .01 microcuriei

to

hggo245 070319 oEsCnIDE USE OF LICENSED MAT E RI AL
'

REG 1 LIC30 PDR
06-17253-01Thertnoluminescence sensitivity calibrations of ceramic and other mineral materials

til

for the purpose of archaeological dating, where alpha arid bota response must bothin

tir determined (see attachments). Daybreak is one of tivo commercial laba in the13

,

lo uio r l ti (only in US) doing art authentication, and han over 150 international client
* ' .

| t onM unc ais i ta eui

!
t
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!TCm 9. Source storage. <

The Am-241 sealed source is housed and used in the device shown) (1) This has an electrically-operated (solenold) arm with a In11-in figure 1.
saf e spring return that carries the source out of the housing over the sample{

!

i
to be irradiated. At all times the active surface of the source is inacces -
sible to human contact. By tone or an sipha absorUer, the gamma compont'nt ,

| alone is available for use as a calibrator for TL personel monitor badges.
'

; This nource has been standardized against radium using the same TLD material.
|

) (2) The Sr-90 sealed source le stored and used in the chielded device
shown in figure 2. This, like the alpha housing above, is' electrically oper-

J

i at ed. The spring return shutter protects the source against mechanical
When the solenoid is not energized, the shutterdamage and human contact.

| remains closed in all orientations, and cannot be opened without dissasisembly
The shutter is a composite of 1/16" aluminum alloy and 3/16"i

i of the device.
Inad to minimize brahrnstralung production. As measured with an Eberline
RU-1 Lontration type survey meter, the closed shutter exit exposuro ratn is(

j 45 mR/hr and the surface exposure rate on the steel enclosure can is about
10mR/hr. The device is stored in a firsproof safe on and behind lead brick.:

| In use, the device is placed2 feet from the TL reader on and behind lead; When a sample calibration is to be done, the device is placed on the |

brick. i: TL resider glow oven directly over the sample, and the shutter opened by an
|
j

electronic timer. The exposure on the under surface of the glow oven during ,

trradiations is 20 mR/hr. The ocurce 1s in use about 200 hours annually.
Done monitoring of the applicant has shown less than 250 mR exposurn per4

!

j year during the term of the current license.
i
:

!

i

!
i
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ITEM 11. Calibration of instruments.
The scintillation counters used in the TL dating laboratory for

) 1.
alpha activity measurements are used additionally for wipe tests using
standards for comparison. The counters consist of a scintillator (Wm.
Johnson ZnS alpha screens, or a Nuclear Enterprises NEB 10 plastic roll

i beta scintillator), PmT (EMI 9656), and N1m-packaged electronics with
pulse amplifiers af ter tempton and primsch (RS142, 731 (1971)) and

;

conventional integral discriminators and counterE for additional descrip-:

| tion, see the page on the Daybreak 580-series counters which are function-
ally the same (see attachmmt).

,
g

These counters were developed by the applicant while he ran the TL
| 3 laboratory at mt. Sinal School of medicine (New York), and have provmM 3uccessful for low level alpha measurements in dating, and for bcth alpha;

: and beta wipe tests. Since all wipe tests are made by comparison with
standards, there is no need for absolute calibration.

,

| for alpha wipe tests, the amplifier gain and discriminator level are
j normally set for 85 9er cent detection ef ficiency or alphas from a 1 per'

cent Th thick source (NBL analyzed sample #79-A) on a ZnS screen. Typical
background in 2 counts /hr. For the purpose of wipe tests, the comparison:

'

source is a plated planchet containing 1440 dpm or pu-239 (approximately
0.001 uti) standardized at the NRC Health and Safety Laboratory in New York.

i
Data wipe tests are performed with the plastic scintillator roll, with

;

the gain increased and discriminator threshold lowered to give approximately'

4000 counts / min for the wipe test standard and 200 counts / min background.

j 2. A dancription of the TL reader systm is given in the Daybreak:

j brochure attached, as it is the prototype model. This is a high perfor-
mance photon-counting TL system capable of measurments down to 25 uR

; with CaSO :Dy phosphor with 12 per cent precision, and imR with Lif with4
3 per cent precision. This instrument in used for personnel monitoring:

} where the gamma component of the Am-241 sealed source is used for calibra-
| tion each time a TL phosphor is r ed out. The gamma calibration is by
|

-

comparison with exposure to a 10 mg radium source at the Yale-New Haven
| Radiotherapy Dept. Lif-71/8" square dosimeters enclosed in (" delrin wall
| capsules were placed on the centerline of an Eberline R0-1 survny meter
|

|
in integration mode during exposure.

!
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'kTCm13.taboratoryfacilitich'

. The laboratory le devoted both to TL authenticity testing and to the
| development and production of high-performance apparatus for TL dating. It

consists of 500 square feet of basement level space in a residential building
i

| owned by the applicant, divided into three rooms. The two f ront rooms
housa office space; electronics assembly area, and machine shop, while the

|
!

thirdcontains the TL lab. The equipment here includes a high sensitivity <
aratus with vacuum /N2 purge sample oven,

photon counting TL detection app /sec, xy recorder, scintillation counters
!

linear tnmperature rise of 0 50C
for alpha activity measurements and ancillary sample preparation and
calibration equipment. A flame photometer measures potassium content for

,

)K-40 activity. A Daybreak 9900 computer system will shortly be installed
.

to do data reduction and age computations. The fireproof safe for the i

|acaled sources covered in this application is within a lokked cabinet in;

)j The door to the lab may be locked.
| this room.

i
'
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