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g . MATERIALS LICENSE Amendment No. 01 {
f Pursuant to the Atomic Energy Act of 1954, as amended. the Energy Reorganization Act of 1974 (Public Law 93 - 438), and Title 10, "

| Code of Federal Regulations. Chapter 1, Parts 30, 31, 32. 33 34 35.40 and 70. and in reliance on statements and representations .

@il heretofore made by the licensee. a license is hereby issued authonzing the licensee to receive acquire, possess, and transfer by product,

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

license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended. and is '
subject to all applicable rules regulations and orders of the Nuclear Regulatory Commussion now or hereafter in effect and 10 any |
{ conditions specified below ;

-SSR i 4 eiabbenis

o Licensee i 8

o In accordance with letter L
| . ‘ dated March 16, 1989 -
| 1 General Atomics 3. License number 04-14395-02F

i P.0 Box 85608 is amend~d in its entirety W
i San Diego, Califorria 97138 , to read as follows: "
| 4. Expiration date June 30, 1993 !

“ DM T e |

i Sl L Bebaigie, . SERIRUR o
| 6. Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee f
! special nuclear matenal form may possess at any one time ;

- under this license ;

A. Any byproduct A. Irradiated processed A. MNo possession i

5 with atomic numbers Topaz Timit 5

o between 1 - 94 ,
| :

9. Authorized use |

l \

A. In accordance with Section 32.11, 10 CFR Part 32, distribution of processed I

= Topaz containing byproduct material to persons exempt from Ticensing pursuant |

o to Section 30.14, 10 CFR Part 30 or equivalent requlations of any Agreement f

State. -
! i

q 10, Licensed material shall be distributed only at the licensee's facilities located g
{ . ' . 3 s

.; at 10955 John Jay Hopkins Drive, San Diego, California. ‘
f 11, Licensed material shall be distributed by, or under the supervision of, Dr.

, Junaid Razvi or Dr. William Whittemore.

:i 12. This license does not authorize possession or use of licensed material, |
! 13. a. The licensee shall file periodic reports as specified in Section 3?17,

“f 10 CFR Part 32.

'! b, The licensee shall file a report by November 1, 1989 and a rew report at

-% intervals not to exceed 14 months, listinc the names and licence numbers
z of all gems transferred pursuant to Section 30.41 of 10 CFR Part 30,
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U.S. NUCLEAR REGULATORY COMMISSION !

(5. 84)

' License number

MATERIALS LICENSE 04-14395.02F

"Docket or Refere
SUPPLEMENTARY SHEET Docket or Reference number
s E)ey 030-29179

e SIS SNAREEIALG: SRR 0 % .

] CONDITIONS

of 14, Only finished topaz, which do not require cutting, grinding, or polishing

after irradiation are éuthorized for distribution to persons exempt from
Ticensing,

15. Notwithstanding the requirements of Section 32.11(c) of 10 CFR Part 32, the
licensee may use the approach described in Appendix 5.0 "Assay of Large
Samples of Gemstones, Using High Resolution Semiconductors Netector" contained
in their September 14, 1988 letter, to assign concentration v

not included in Schedule A, of 10 CFR 30.70, except for Na-?? which shall be
0.4 nanocurie per aram,

16. Notwithstanding the requirements of Section 37.11(c) of 10 CFR Part 37, the

licensee mav distribute processed topaz for the purpose of being worn by human
beings,

| 17. Except as specifically provided otherwise in this license, the licensee shall

- conduct its program in accordance with the statements, representations, and
procedures contained in the documents including any enclosures, listed below.
The Nuclear Requlatory Commission's requlations shall govern unless the
statements, representations and procedures in the licensee's application and
correspondence are more restrictive than the regulations,

Applications dated September 9, 1988, w/enclosures,
Letter dated September 14, 1988,

Letter dated March 16, 1989,

Letter dated December 12, 1989, w/enclosures.
Letter dated January 18, 1690, w/enclosures.
Telefax dated January 22, 1990,

MMO OO
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION

PATE  January 24, 1990 Ry /ﬁ/A;/t i

AN g Medicz 1, Kademic, and Commercial
lisr Safety Branch

Nivision of Industrial and Medica)
Nuclear Safety, NMSS

Washington, D, €, 20855
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0’0 CENERAL ATOMICS :
Remitter

Check No. 22C Bbay . - ™
Ameocunt O/GJ&C 'b¥: ag‘.‘K-

Fee Catego
March 16, 1989 BOTY o B8 e AP
315-1359 Type of Fee._.____ E\.M,U.---.
Date Check Rec'd
Dute Compjeipd. jb?{' _fﬁ'_j
U.8. Nuclear Regulatory Commission | R A, SN Sl
Medical, Academic, and Commercial Use r

Safety Branch
Mail Stop OWFN-6H3
ATIN: Mr. Michael Lamastra
Washington, D.C. 20555

Subject: Docket No. 030-29179; NRC Materials License No. 04-14395-
02E: Amendment to License

References: 1. Keith E. Asmussen letter GEN-1266 to U.S. NRC
Medical, Academic, and Commercial Use Safety Branch,
ATIN: Mr. Michael Lamastra, dated September 9, 1988.

2. Enclosure 2 to Michael A. Lamastra's letter (o Keith
E. Asmussen dated March 3, 1988, i.e., "Information
Needed From a Domestic Reactor to Support Application
for License Pursuant to 10 CFR 32.11 to Distribute
Neutron-Irradiated Gems to Persons Exempt from
Liceneing (February 25, 1988)."

Dear Mr. lamastra:

The subject license was issued to General Atomics (GA) in October 1988
based upon information submitted in support of GA's application dated
September 9, 1988 (Reference 1). This information included responses
to the requests for information stateéd in the NRC's staff-prepared
guidance document (Reference 2). The purpose of this letter is to
amend certain of those responses to reflect recent developments at GA.
These developments are described below.

First, GA has acquired a two-section L-Band linear accelerator (LINAC)
manufactured by Applied Radiation Corporation. This machine has been
registered with the State of California and is being installed in the
main accelerator building of GA's linear accelerator complex. Among
‘U8 intended uses is the irradiation of gemstones. (Note: OUntil the
recent acquisition of this accelerator, GA's linear accelerator
complex had been in a shutdown condition since circa 1983.)

Second, there have been two personnel promotions and a transposition
of certain of their resronsibilities. Dr. William Whittemore has been
promoted from physicist-in-charge of GA's TRIGA Reactors Facility to
the new position of Director, Irradiation Services. Irradiation
Services is a new operating unit of GA's TRIGA Group. It includes
GA's TRIGA Reactors Facility plus CA's Linear Accelerator Facility.
The latter facility is not yet operational, but is expected to be
later this year.

10955 JOMN JAY HOPKINS DRIVE. SAN DIEGO, CA 92121-1154 PO. BOX 85608, SAN DIEGO, CA 92138-5608 (619) 455-3000
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In his new position, Dr. Whittemore will continue to serve as training
coordinator for the TRIGA Reactor Facility and as the associate
physicist-in-charge.

Concurrent with Dr. Whittemore's promotion, Dr. Junaid Razvi was
promoted from associate physiciet-in-charge to manager and physicist-
in-charge of GA's TRIGA Reactors Facility.

Accordingly, GA hereby requests that the information submitted in
support of obtaining the subject license be amended to reflect the
above changes. The specific items of information affected are listed
below, along with a description of the corresponding changes. The
representations are identified using the information categorization
format established in the staff-prepared guidance document (Reference
2). It is noted that with the exception of items B.2.b and B.2.c.,
all requests for information in Reference 2 are with regard to neutron
irradiation.

Item A.3. Section A, "Basic Information,”™ Item 3, should be revised
to include Dr. Junaid Razvi and to reflect Dr. Whittemore's new title
and phone number. This item is thus revised to read:

Dr. Keith E. Asmussen, Manager
Licensing, Safety and Nuclear Compliance
(619) 455-2823

or

Dr. Junaid Razvi

Manager and Physicist-in-Charge

General Atomics' TRIGA Reactors Facility
(619) 455-2441 or -3277

or

Dr. William Whittemore
Director, Irradiation Services
(619) 455-2276 or -3277

Item B.2.b. Section B, "Background Information," Item 2.b, should be
revised to include reference to the possible use of GA's linear
accelerator in the treatment of gemstones. Thus, item B.2.b is
revised to read:

The gems will be treated at GA by one or nore types ot
ionizing radiation, including neutrons, electrons or other
electromagnetic radiation. Though the types of radiation
and their sequence may vary if nore than one type of
irradiation is used, the typical sequence would be neutron
exposure followed by accelerator treatment. All neutron
irradiated topaz will be subject to the guality assurance
procedures described in Part D of the license application
(and other supporting documents) prior to distribution to
persons exempt from licensing.




. Section B, Item 2.c¢, should be revised to indicate that

Item B.2.C
the geme will be subjected to one or more types of radiation at GA.
Accordingly, item B.2.c is revised to read:

As indicated in B.2.b, the gemstones will be subjected to
one or more types of radiation at GA. If it is deemed
necessary to transfer neutron irradiated material for
treatment elsewhere, it will be transferred to (a)
unlicensed facilities or persons only after it meets all the
criteria for distribution, or (b) facilities or persons who
are licensed to receive the irradiated material.

1tem C.l.b. Section C, "Information Required hy 10 CFR 32.11," Item
1.b, should be revised to reflect the above described promotions and
transpositions of responsibilities. The first paragraph of this item
is thus revised to read:

Dr. Junaid Razvi, Manager, TRIGA Reactors Facility at
General Atomics, will have direct overall responsibility for
all processes starting with the handling and irradiation of
gemstones and leading to their release to persons exempt
from licensing under the conditions of this license. In his
absence or whenever designated, Dr. William L. Whittemore,
Director, Irradiation Services, at General Atomics, will
have this responsibility.

PFnclosed is a check in the amount of $120 for the administrative fee
associated with this request.

If you should have any questions, please contact me at (619) 455-2823
or Drs. Razvi or Whittemore at (619) 455-3277.

Very truly yours,

Keith E. Asmussen, Manager

Licensing, Safety and
Nuclear Compliance

KEA/ Tk
Enclosure: Check No. 3205624 for $120
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General Atomics
ATTN: Keith E. Asmussen
P. 0. Box 85608
San Diego, CA 92138-5608

REFUND OF APPLICATION FEE
1.  BACKGROUND:

Check Received

March 23, 1989

Application Dated
Check Number

March 16, 1989

3205624

Check Amount

$120

2. REFUND:

Amount

$60

This refund is now being processed and will be sent as soon as

possible.
3.,  REASON FOR REFUND:

Overpayment of amendment fee for application dated March 16, 1989
for License 04-14395-02f as specified in fee Category 31 ($60) of

Section 170.31, 10 CFR 170.

2
/ /

oy

Glenda Jackson (/¥ /&7
License Fee Management Brarch
Division of Accounting and Finance
office of the Controller
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U. 8. Nuclear Requlatory Commission

Medical, Academic, and Commercial Use
safety Branch

Mail Stop OWFN-6H3

Washington, DC 20555

Ms. Cynthia Jones (LN

SUBJECT: Docket NO. 030-29179; Materials License No. 04-14395-02E
Revised Pages to Amendment Request

REFERENCE: 1) Asmussen, Keith E., letter No. 315-1491 to Ms. Cynthia
Jones, dated December 12, 1989, Re: Request for License
Amendment.

Dear Ms. Jones:

Pursuant to our recent telephone discussions regarding General
Atomics’ (GA's) referenced request for a license amendment, enclosed are a
nutber of pages from that application which have been revised. The
enclosed pages are all marked "Revised 12/22/89" and should be used to
replace the corresponding pages of the referenced amendment request which
are marked "Revised 12/11/89".

Please note that an Item 5 has been added to page 44 (Appendix 1.0).
Item 5 is "Procedure for Custody and Control of Unreleased Gemstones®.
Similarly, the text on page 34 has been revised to further clarify how
control and custody of unreleased neutron irradiated gemstones will be
assured.

The revisions on pages 27, 34 and 44 are identified by a ruled-line in
the right-hand margin. Revised page 53 replaces a page that was
inadvertently left blank in the referenced submittal. The enclosed
Appendix 5 replaces in its entirety the version of this appendix that was
submitted with the referenced request. The aforementioned revisions
resulted in changes to the pagination of Appendix 6. Therefore, an
unrevised but re-paged Appendix 6 is also enclosed.

If you have any further questions regarding the above, please contact
me at (619) 455-2823 or Dr. Junaid Razvi at (619) 455-2441.

Very truly yours,

Keith E. Asnussen, Manager
Licensing, Safety and
Nuclear Compliance

KEA:shs

Enclosures: as stated

108565 JOMN JAY HOPKING DRIVE, SAN DIEGO, CA 92121-1194 PO BOX 85608, SAN DIEGO. CA 92138-5608 (819) 455-3000
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(N - 1)

The value of the true arithmetic mean Xayg for the parent group in
the batch (Step I) will be very similar to that determined from 50
sanples. An estimate to 95% confidence level of the difference

| Xayg - Xavg | for a single sided distribution is given as:

....... THE ey SR e L

where values of k' are close to 2.0. Typical values of k' are

given in Table 3 and are values fram a one sided, standard Student
t-distribution table.

If n = 10, then 8, = §,,. The standard deviation Singd for the in-
dividual stones in the batch (eg. ™ 1000 grams) is then given as:

JTPLE R § TR el i T

To satisfy the release requirements, two statistical conditions
must be met; one concerning the average activity for the individual
stones in the whole batch, and one related to the standard
deviation for the individual stones.

i

Revised 12/22/89



Gemstones irradiated in GA’'s TRIGA Reactors will be controlled as
radioactive material until such time as the results of the above
described QA program for their release demonstrate they meet the
approved criteria for release to unrestricted use. These unreleased
gemstones will be kept segregated from gemstones that have been

released, and fram other gemstones that were never irradiated in the
TRIGA Reactors.

The control and custody of unreleased neutron irradiated gemstones will
be assured by:

~ Administrative controls,
- Training/instructions,

and one or more of the following types of controls:

- color coding
- sealed (tamper indicating) packages or equivalent.

Administrative control of custody will be implemented through the
keeping of records of irradiated but unreleased gemstones transferred
from the TRIGA Reactors Facility, e.g., their destination, date of
transfer, date returned, date released, etc. Further, only
appropriately personnel who are listed on the corresponding Work
Authorization (WA) or Radiological Work Permit (RWP) will be authorized
to handle the irradiated gemstones.

Neutron irradiated but unreleased gemstones will only be allowed to
leave the TRIGA Facility for other processing or handling in sealed (or
equivalent) and/or color-coded packages. All such gemstones must
subsequently pass the above described QA program prior to GA releasing
them to unrestricted use. All personnel at GA who are involved with
the handling of these gemstones will be instructed as to the importance
and necessity of mai:caining absolute control of such gemstones.

o 3 L anim‘IZ/ZAZ/U{A G



Background
1.

Preparation, Loading and Accountability Procedures for Gemstone Irra-
diations in Mark F Reactor.

Removal, Storage and Accountability Procedures for Irradiated Gemstones
from Mark F Reactor.

Washing of Irradiated Gemstones.

Quality Assurance Program for Release of Irradiated Gemstones

4.1

4.2

4.3

4.4

4.5

Procedure for Sorting and Prescreening of Irradiated Gemstones using
NaI(TR) Hole-Through Detectors.

0 Sorting Procedures

0 Sample Preparation Procedures

0 Prescreening Procedures

Procedure for Specific Activity Determination of Irradiated Gemstone
Batches using High-Resolution Gamma-Ray Counting.

0 Sampling Procedures

© Sample Preparation and Assay Procedures

0 Data Analysis Procedures

Procedure for Total Activity Measurements on Irradiated Gemstone
Batches using NaI(12) Hole-Through Detectors.

0 Sarpling Procedures

o Counting Procedures

0 Data Analysis Procedures

Procedure for Final Beta Screening of Irradiated Gemstones.
© GM Screening Procedures
o Investigation Procedures for Abnormal Beta Emitters

Projr.::edure for Transfer of Irradiated Topaz from General Atomics Fa-
cilities.

4.6 Measurement Control Procedure.

Procedure for Custody and Control of Unreleased Gemstones.

w Al - Revised 12/22/89
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APPENDIX 5.0

Assay of Large Samples of Gemstones
Using High Resolution Semiconductor Detector

The Ge(Li) (or equivalent HpGe] high resolution detector used in the
determination of radionuclide concentrations in irradiated gemstones is
mounted on a vertical cryostat. The available detectors have gaama sensi-
tivities ranging between 5 and 20 percent. The diameters of the outer con-
tainer will vary between 2.75 inches and 3.0 inches.

The design of a holder forﬂleassayofalargenmtberofganstonesin
Step Kl (Figure 1 of Application) (eg., ~50 l-gram stones) is based on ex-
perimental measurements made with a specially assembled source containing
approximately 0.08 uCi Cs-13.7 (662 keV) and 0.13 uCi Co-60 (1173, 1333
keV). The source holder for these measurements was a small polyethylene
cap with inside diameter of about 8 mm and about one-half millimeter
thickness between the source and the gemstone holder. A survey was made in
four quadrants and at various heights to arrive at the curvature shown in
Figure 1.

The relative sensitivity as a function of position is 44% of the sensi-
tivity for a single stone placed in the usual location used for measure-
ments on a single stone. The value (44%) is an average at each location of
the sensitivities for the gamma rays from cesium and cobalt.

A test run for 44 gemstones weighing about 50 grams was made using the
large sample holder. Tables 1 and 2 present the pertinent Ge(Li) data. In
addition to the routine isotope callouts (Table 1) the spectroscopist pro-
vided results of his inspection and additional calculations that also iden-
tified weak Co-60 and Zn-65 camponents (Table 2). The absence of addi-
tional gamma lines for Fu-154 and Se-75 allowed the spectroscopist to line
out these possibilities. A summary of the results was derived by the
spectroscopist from Tables 1 and 2 and is given below:

Revised 12/22/89




Nuclide nCi/g 10 CFR30.70 Ratios
Limits (nCi/q)

Ta-182 50 x 10-3 0.40 0.125

Sc-46 2.7 x 10-3 0.40 0.0068
Mn-54 3.5 x 10-3 1.0 0.0035
Co-60 0.7 x 103 0.50 0.0014
Zn-65 1.7 x 10-3 1.0 0.0017
Cs-134 2.3 x 10-3 0.09 0.026

Na-22 2.7 x 10~3 (1.0)* 0.0027
*See discussion below.

£ = 64 x 103 Bg% L =0.167 ¢ 1.00

These data demonstrate that for this batch, the "sum of ratios” is less than
unity, with a total specific activity of 0.064 nCi/g. It is also apparent
that stones with this same distribution of radicactive camonents could have
specific activity as large as 0.383 nCi/g and still satisfy the release cri-
teria - ji.e.,

-%;gg7. X 0.064 = 0.383 nCi/q

misrmdnmspecifh'activityiscalledlqmasusedinﬁquationssms
on page 27 of the Application.

The assay methodology using a large holder with approximately SO-gram

samples of gemstones for the Ge(Li) count (Step K1) has improved the sensi-
tivity of detection level for the minor radiocactive camponents in the

-~ 55 = Revised 12/22/89



stones. Simultanecusly, this has ir-reased the possibility of identifying
isotopes (at these very low levels of concentrations) not previously found
in assays of one-gram samples. Furthermore, this increases the likelihood
of finding an occasional isotope not included in Schedule A of 10CFR30.70.
The "catchall" level of 106 uCi/gram is considered inappropriate for this
application because it is arbitrarily small. Consider the case of Na-22
which isanisotopenotlistedinScheduleAandtoundatalevelof 2.7
picocurie/gram in the reported data. In the following we illustrate a

suitable approach for handling this and similar Cases that may arise in the
future.

In the particular case of Na-22, it is amitted fram Schedule A even
though it can be produced by nuclear reactors. This is well known to
workers experienced with sodium cooled reactors. Its threshold for (n, 2n)
production is about 12.5 Mev with the cross section as a function of neu-
tron energy given in BNL-325 (1). The fraction of all fast neutrons from a
reactor fueled with U-235 above about 13 Mev is 1.103 x 10-4 (2). Since
the fast flux at the location of the gemstone irradiation is about 1012 ny,
the portion of this fast flux suitable for tnis (n, 2n) reaction is about

$ (E > 13 Mev) = 1.1 x 108 nv.

An activation of 2.7 x 10-3 uCi/grams corresponds to an activation of
~ 5.0 dps for the 50 gram sample of stones:

0.693t/
At = (No) ¢ [1-e L 1/2] (1)

where Act = activation of Na-23 to produce Na-22,
(Nor) is the number of atams of Na-23 in the 50 gram

sample of stones, and o is the effective (n, 2n)
cross section,

Revised 12/22/89
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t

= 1.1 x 08 nv, and
= 4 weeks or 0.077 yr.
T 1/2 = 216 Y'!.’.

From equation (1) we see that

(No) = 2.24 x 106 a2,

If the average cross section above 12.5 Mev were as small as 1 millibarn,
then N = 2.24 x 1021 atoms of Na-23 (~ 90 milligrams). A more reasonable
average cross section might be as large as 10 millibarns, for which the
mass of Na-23 would be only 9 milligrams. To find such a small admixture

of Na-23 (9-90 milligrams) in a 50 gram sample of stones cannot be consid-
ered unreasonable, although it is unusual from all past experience.

The question now arises on how to arrive at a reasonable 10CFR30.70
limit for the Na-22 isotope. As demonstrated above, Na-22 can be produced
by reactors fram Na-23 and therefore, should be listed ir Schedule A. To
arrive at a suitable limit for this application, we have compared its gamma
andbetaradiationwithothsrisotmpmsentand%ichmyhaveaimﬂar
half lives and/or emissions. These are campared in the following listing:

Isotope Ty /2 7 Energies Brax 30.70 Limits
(keV) (Mev) nCi/g
Ta-182 0.32 yr 59, 67, 1121 0.522 0.40
1189, 1221
Sb-125 2.8 yr 176, 428, 601, 0.612 1.0
636
2n-6%5 243.8d 1116 pg* 0.325 1.0
wo-46 83.3d 889, 1120 0.357 0.4
Na-22 2.6 yr 511, 1275 gt 0.545 —

- 87 =
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For the case of Na-22 we first note that it cannot be ingested or in-
haled because it resides within the completely insoluble topaz crystal.
Next, we note frmtheabovelistingthat:ontnebasisofhalflifo, Na-22
most nearly matches Sb-125 with a release limit of 1.0. We also note that
the 1275 keV line of Na-22 matches the 1116 keV line of 2n-65 which also
has a release limit of 1.0. Further, the range for positrons with Epgay of
345 keV that are emitted by Na-22 is very much the same as the betas from
the far more prevalent isotope, Ta-182, as well as Sb-125. In other words,
even the amallest stones are infinitely thick for the Na-22 positrons.
Because of the similarities in the half lives and emitted radiations
between Na-22 and Sb-125, we believe a reasonable release limit for this
minor component can be taken as that for Sb-125, i.e., 1.0 nCi/qg.

References :

1. Neutron Cross Sections, BNL-325, Vol. 1, Suppl. 2, Second Edition
(May, 1964).

2. H. Etherington, Ed., Nuclear Engineering Handbook, First Edition
(1958), p. 7-91.
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Fig. 1. Sketch roughly to scale showing dame shaped holder.
This surface of revolution accommodates about 50
1 gram stones. For this holder the detector has
about 44% of the sensitivity for a single stone
placed at the usual (7.5 mm) position. Measured
sensitivies are shown.
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4. Possess requisite skill and experience to be able to combine
the QA assay program with the standard Health Physics Depart-
ment Procedures for release/transfer of low levels of radioac-
tive materials.

Training and experience required:

In addition to Company requirements for a Health Physics
Technician*, this person nust be able to operate, calibrate, use and
prescribe maintenance as required for all specialized NaI(TR) and
G-M prcbes used for the reference QA program. This person must have
ability to communicate effectively with all levels of personnel
involved with the prescreening and QA assay program.

* Ge(Li) Assay (Steps K1, L1, M).

Normally performed by a scientist or engineer with professional ex-
perience in solid state radiation detectors. Direct experience with
Ge(Li) and/or HpGe detectors and with the associated analysis equip-
ment for isotopic callouts is required:

1. B.S. in subject area or equivalent education; or relevant work
experience spanning several years (e.g., three to five).

2. A knowledge of computer programming and usage is highly
desirable.

3. Ability to apply basic knowledge, adapt standard techniques,
and uvilize instruments, tools, and equipment normally associ-
ated with the specialized tield of precision isotopic analysis
is required.

4. Must be able to analyze results of Ge(Li) assay and recognize
abnormal results when present.

5. Prepares reports and make alternative recommendations when the
output. results suggest the presence of deviate results.

*General Atomics Health Physics Technician qualifications include a

school disploma or equivalent, and a minimum of two years applicable work
experience and/or training related to nuclear activities, including at least
three (3) weeks of specirf‘?c on-the-job training.
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APPENDIX 6.0

Minimum Qualifications for
Personnel in QA Program

* Prescreening with NaI(TR) (Step H).

Normally performed by Technician Level Personnel under limited su-

pervision. The following are typical of the tasks this person would
perform:

1. Performs daily control measurements on counting equipment on
days when QA assays are made and maintains control charts ;

2. Notifies management immediately when performance of counting
system is outside the established control limits;

3. Collects process QA counting data, reduces data and performs
simple algebraic computations, prepares reports using QA forms.

Training or Experience Required:

Ability to read and understand detailed instructions; to write leg-
ibly and record precise information and perform sinple algebraic
computations.

Training or experience in experimental operations such as normally
acquired in military or technical schools, or equivalent on-the-job
experience.

* Final QA Assay with NaI(TR) (Steps K2, L2, I1) and with G-M Probe (Step

N).

Normally performed by Health Physics Technician. Under general
supervision following written or verbal instructions, performs most
tasks on own cognizance. In addition to other duties as Health
Physics Techniclan, this person will perform the tasks associated
with using calbrated NaI(TR) detectors and G-M probe to assure
campliance wita 10CFR30.70 release criteria. Typical tasks are:

1. Performs daily control measurements on counting equipment on
days when QA assays ire to be made; in addition, performs in-
strument calibration.

2. Maintains control charve and recognizes when measurements are
out of control. Obtaiis technical assistance or makes adjust-
ments on own cognizance to reestablish control.

3. Analyzes the process data to calculate averages and standard

deviaticns; campares batch test resu.ts against 10CFR30.70 lim-
its (Step I1). Prepares summary reports.
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