October 5, 1387

For:

From:
Subject:

Purpose:

Categorz:

CONTACT:
John Mickey, NMSS
42-74048

a0A150
-0
) 1 L

AGHRALGBB-1

/
1719 aa04aA0u L ;
2 V5 PR
L

” -
Prant

POLICY ISSUE
(Notation Vote) SECY-87-186A

The Commissioners

Victor Stello, Jr.
Executive Director for Operations

OISTRIBUTION OF RAD.JACTIVE GEMS IRRADIATED IN REACTORS
TO UNLICENSED PERSONS (FOLLOW-UP TO SECY-87-186)

To answer the Commission's questions raised in response to
SECY-87-186, and to request Commission approval of staff
recommendations regarding the radicactive gemstone {ssue.

This paper covers a minor policy {ssue regaroin? application and
enforcement of NRC reguiations. However, it relates to two major

policy 1ssues: de minimis quantities of radicactive material and
requlation of racisactive consumer products.

what rejulatory position should NRC take with respect to
radioactive gemstones?

In SECY-87-186, dated Juiy 28, 1987, tne staff informed the
Comission of 1ts plans to step distridution of neytron-
rradiated gems in the U.S. from doth U.S, and fo reactors,
the Staff
randum dated August 25, r d a more
comprehensive paper. This paper provides a more comprehensive
anaiysis of the gemstone issue. Addi:ional discussion of
specific questions and concarns raised by the Commissioners is
provided in Enclosure 1. Additiona) information recantly

received from the Amarican Gem Trade Association on the gems tone
industry s provided in Enclosure 2.

The radioactive gemstone issue was not raised internally by the
staff, It was raised by reactor licensees and others. Some were
interested in entering the business; others questioned whether
NRC had authorized distribution of radiocactive gemstones. On the
surface, the issue appears to Se trivial, but 1t has escalated
Into a sfgnificant regulatory dilemma. The {ssue relates to

’
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The Commissioners

Discussion:

several difficult regulatory areas, incl.ding de minimis
quantities, "frivolous® consumer products, imports from foreign
countries, and economics, Because a muiti-million dollar
industry {s involved, several interested reactor licensees and
other parties have complained to the staff of unfair and incon-
sistent regulation, and insist on an expeditious resolution,

The staff has verified that two reactor licensees are irradiating
topaz. Jhe University of Missouri is afstributing the gems in
the U.S., and the University of Yirginfa 1s exporting the gems.
The University of Missour{ recently submitted a paper directly to
the Commission explaining 1is position in favor of continued
distribution; the University also recently applied for a
distribution 1icense. The staff has also received numerous
reports of extensive imports of radfoactive topaz from foreign
suppliers, and reports of 1imited topaz {rradiation in the past
by other U.S. research reactors., We also have two applicants for
distributfon licenses, GA Technologies and Nuclear Theory and
Technologfes. Officials from these two companies complain that
they are being economically penalized for complying with NRC

requirements by requesting proper authorfzation prior to
beginning distribution.

. In attempting to resolve this situation, the staff has weighed

the uncertainties fn hezlth risk and our strict policy against
the use of even small quantities of radicactive materia) in
Jewelry, against economic considerations, apparent
inconsistencies 1n policies among different countries, *nd the
lack of de minimis regulations. The staff also recognizes that
development of a comprehensive de minimis policy, revised
consumer product policy, and appropriate rule changes cannot be
accomplished in a short time, In the meantime, the staff

seeks an expeditious solution to the complaint that licensees

are being economically penalized for complying with NRC
regulations,
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The Commissioners .

Recosmendation: That the Commission:

V1ctor Stello, Jr
Executive DirectOr for Operations

Enclosures:
1. Staff Response to Coomissioners'
Questions

2. Data on Irradiated Gem Industry
3. Technical Tssues Associated with Distribution
of Radioactive Gems



Commissioners' comments or consent should be provided directly

to the Office of the Secretary by c.o.b. Thursday, October 22,
1987.

Commission Staff Office comments, if any, should be submitted

to the Commissioners NLT Thur.da*, October 15, 1987, with an
information copy to the 0 ce of the Secretary. 1If the paper

is of such a nature that it requires additional time for analytical

review and comment, the Commissioners and the Secretariat should
be apprised of when comments may be expected.

DISTRIBUTION:
Commissioners
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REGIONAL OFF.CES
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OGC (MNBB)
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Mr. Richard E. Cunningham August 19, 1987
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Cunningham,

Enclosed please find a comprehensive report on the current state of the
irradiated blue topaz market. This overview was requested by Mr.
Stanley Lasuk of the Nuclear Regulatory Commission Region 3 during a

phone conversation last month with Mr. Ray Zajicek, former president of
the American Gem Trade Association.

Mr. Zajicek completed the drafting of this repo-t and left it at our
Dallas Headquarters for typing on the day he was leaving on a two week
vacation. He has given me instructions and authority, as Executive

Director of AGTA, to sign the report for him and forward a copy on to
you.

. Thanking you in advance for your most immediate attention to this
important and timely information.
ipcerely,

Pe R. Willett,
Executive Director
American Gem Trade Association

A non-Oroft Association Semvng the Pracious Gem Industry Sines 1881

Enclosure 2
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Mr. Stanley Lasuk August 18, 1987
Nuclear Regulaxory Commission

7g,oﬂoosevelt Road

Glen Allen, IL 60137
Dear Mr. Lusak:

Please excuse the deh in sending this report on the domestic and international
irradiated blue topaz market. en we spoke a few months ago it seemed a relatively
simple task to compile a few facts and figures about one small facet of the gemstone
industry. .

As I began asking questions and following sufgested leads, however, the global
picture focused into an entirely different perspective. It became apparent that over the last

four to five years irradiated blue topaz has become a major factor, possibly even a tainstay
of today's gemstone and jewelry industry.

In fact it may be more accurate to describe blue topaz as a sub-industry within the
international colored gemstone and jewelry industries.

This letter would still be weeks away trom‘ completion had it not been for the fact
that | was assisted by Roland Naftule, President of the International Colored Gemstone

Association (ICA), an organization representing the major gemstone suppliers and
exporters throughout the world.

Om)obmfmhmed greatly by our attendance at the Jewelers of America trade
show in New York last month. There we had the o O;:Emumty to survey producers,
distributors, and manufacturers from around the w ho were exh:bmng at the show,
Also entailed in this research project were numerous telephone conversations, both
domestic and international. Our interviews included:

MINE OWNERS and ROUGH EXPORTERS from Africa and Brazil.
OWNERS OF CUTTING FACTORIES in Asia and Brazil.

[RRADIATION PROCESSORS from Eu and North America.
WHOLESALE DIESTRIBUTORS and JEWELRY MANUFACTURERS from
Asia, Brazil, EumEe and North America.

MAJOR RETAILERS from America, Brazil, and Europe.

b nan menlt besnsiation Qandns tha Dracicn i Mam insoetny Qncs 1001
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The figures resulting from our survey are mind-boggling. In trying to theorize the
"why" of the blue topaz market phenomena, one must have a broader understanding of the
colored gemstone industry.

Natural blue topaz has been on the market for many decades. Occuring in areas
with high concentrations of uranium or other radioactive minerals, its light blue cuior is the
result of natural low-level irradiation.

With the discovery in the late 1970's that man-induced hugh-level radiation could
impart various shades of blue to most white topaz, an enormous potential market opened
up.

Traditionally, blue is one of the most popular colors in fashion from clothes to cars
to jewelry. Previously, however, there was limited availability and accessibility for blue
gemstones,

AQUAMARINE - generally a medium to light pastel color, almost colorless in
smaller sizes. Darker and luser stones are rare very expensive.

NATURAL BLUE TOPAZ - only available in the same lighter colors as
aquamarine. Less expensive than aquamarine but also so rare that there was not sufficient
supply to establish a market

INDICOLITE (BLUE TOURMALINE) - fine shades of blue are found in small and
large sizes, but this gemstone is so rare as to be almost unknown in the world market. In
the nicest blue tones it is very expensive due to the limited supply. ~

[OLITE - also known as "water sapphire,” this gem type offers little consistance of
color and generally occurs in very small sizes.

SA.PPHIRE - the mosi reknowned and popular of all blue gemstones, but
prohibitively expensive for the general public.

SPINEL - this gem occurs natually in almost every color of the rainbow. Pure
blue, however, is one of the scarcest of its varieties and is almost non-existant in sizes
over | carat. Fine blue stones are collectors items and are as expensive as they are unique.

ZIRCON - a very soft stone, it is easily scratched when wom as jewelry. Certain
types of brown zircon can be heat treated to a pleasant light to medium blue color.
Unfortunately the results from heating are very erratic and unpredictable. No one has ever
been able to produce a dependable enough suppiy to create a solid market

Enter [RRADIATED BLUE TOPAZ - a durable gemstone which offers the market
virtually unlimited juantities of every shade of blue imaginable in sizes ranging from 0.10
carat to 1,000 cara's at extremely affordable prices.

It works perfectly for the price-point concious catalog companies using smaller
sizes of the gemstone for inexpensive mass-produced jewelry and it is just as attractive to
the "carriage trade” manufactureres who use enormous quantities of 10 to 20 carat standard
sizes for their high-fashion but affordably priced lines.

With these considerations it is not really such a mystery that this product has
become such an international hit so quickly. For the gemstone and jewelry industry the
timin g of blue topaz's market entry could not have been better,
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In the early 1980's the production increased dramatically. The resulting popularity
and growing public consumption came at a time when the jewelry industry was in the
depths of economic depression. Many wholesalers and manufacturers even allude to the
fact that biue topaz was their "salvation” during the hard times.

Today, with the market recovering to a reasonably healthy state, blue tenaz
continues to flourish. It surpasses almost every other gemstone in retail jewelry sales (see
enclosed National Jeweler artcle.)

Even corundum dealers, who heretofore worked exclusively with ruby and
sapphire, are now becoming a force in the blue topaz market because it has proved itself to
be an extremely liquid commodity that can be sold worldwide in enormous quantties.

Obtaining prices and accurate information for this overview was im
somewhat by the titive and prugrietary nature of the industry. Rough sources and
prices, irradiation facilities, formulas, costs, quantities, and customers are all closely
guarded pieces of information that each producer believes gives the advantage over the
competiton. Thus we compiled our facts and figures from various sources at each level of
production and calculated by consensus and averages.

To quickly review the results of our study we have prepared a chart summarizing
the more salient information:

Stummary chart of information about the blue topaz industry

est number of est % of
people involved  yearly income

est int] yearly est int]. yearly approx. U. S.
weight volume  dollar volume  market share

MINING 4,000 95% 200 Tons $15 Million r.ot applicable
CUTTING 10,000 95% 6,000 Kg $20 Million not applicable
COLOR

PROCESSING 200 75% 6,000 Kg $15 Million 0% *
WHOLESALE

BLUE TOPAZ

DISTRIBUTION 1,000 0% 5,000 Kg $125 Million 35% ¢
WHOLESALE

JEWELRY

MANUFACTURING 10,000 0% 4000Kg $200 Million* 40%

AND SALES

RETAIL SALES 10,000 15/20% 3,000 Kg $300 Million®* 5%

* blue topaz gply : gold and diamonds not inlcuded
® until last year these figures excerded 95%
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The vertical classifications describe each phase of production to which any piece of
topaz is subjected from digging it out of the ground until it is surrounded by gold and
diamonds and purchased for the happiness and pleasure of the consumer.

To give an idea of the global nature of this market, below are listed the countries
which play the largest part in each respective stage of the product’s development:

MINING - Australia, Brazil, India, Nigeria, and Sri Lanka

CUTTING - Brazil, China, Germany, Hong Kong, Korea, Sri Lanka,
Taiwan, and Thailand

COLOR PROCESSING - Australia, Brazil, Canada, China (7), England,
Germany, India (?7), Sweden, Switzerland, and U. S. A.

(Note: (?) indicates stmg possibility, but no hard evidence.) ‘

BLUE TOPAZ WHOLESALE DISTRIBUTION - England, Germany, Hong
Kong, Thailand, and U. S. A.

WHOLESALE JEWELRY MANUFACTURING AND SALES - Brazil,
France, Germany, Hong Kong, Italy, Japan, Taiwan, Thailand,
and U. S. A,

RETAIL - all countries that seil retail jewelry

The time frame concerning this production cycle varies greatly depending on the
seasin, the size of the operation and whether the goods are for general stock or to fill
special orders. For your purposes the most important consideration must be the time
between the gemstones' release from the reactor facility to the time a piece of blue topaz
jewelry becomes an adornmeni for the consumer.

We assumne that the topaz is color-treated in its finished faceted and polished state,
as we understand is the case at American and European facilities. Obviously, if the
mterwwenimdindiniur‘ounjha formed state there would be complications
in terms of quancities handled and residual waste and sludge during the cutting.

Once the topaz has been irradiated it is held by a licensed facility 0 cool down to
the appropriate levels of activity for release to the producer according to the regulations to
which that facility is subject. Depending on the material and the process used the holding
period could be six weeks o two years.

Gmaﬂlvmxgtmwdtfamgh material to cool so that they can receive
between one h.logum per batch. Then the stones are sorted for breakage, size,
shape, and color qﬂl’o inally, they are packaged for distribution. On the average we
estumate that betweea 250 and 400 carats per day can be properly sor~d, classified, and
packaged by each employee. A siven kilogram of irradiated blue topaz will stay with the
producer a minimum of eight to 8 to 14 weeks for preparation and sale.

The next level of distribution is the wholesale gem dealer. Depending on the
company's size and the time of year, blue topaz purchases are made in the range of 0.25 to
5.0 Kg per moath in addition to numerous other gems types with which they work. Small
quantties of the stones are cairied out on the as samples, but the bulk of the
wholesaler's inventory is kept lockerd in the office vault awaiting orders for specific sizes
and shapes from the manufacturing customers. On the average, a kilogram of biue topaz
takes at least 6 w0 12 weeks for a good wholesaler to distribute.
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Typical blue topaz mail shipments to manufacturers are from 0.01 Kg to 0.5 Kg.
When the goods are received they are dispensed, along with other gem types used in the
same line, to the goldsmiths and setters for fashioning into the finished pieces of jewelry.
A good setter might handle between five and fifty gemstones a day (not n iy all
topaz) according to the stone's size and shape and the type of moumin% Completing this
evolution from gemstone to jewelry, a topaz will finally be sent out to fill a retailer’s order
about 4 to 10 weeks after being purchased by the manufacturer,

Once the piece has arrived at the retailer’s, the tumover rate is extremely sporadic.
During the Christmas season the blue (opaz treasure may be sold within a week or two. If
it sits in the off-season showcase, however, the same topaz might not find its permanent
home from 6 to 9 months or more.

Between each of these stages we must add a conservative one week shipping and
handling time. By averaging the time periods required during each phase of production,
matimuethntherygial lay raquired for an irradiated blue topaz to reach a retail
jeweler's showcases after being released from a laboratory is approximately 30 weeks.

from the showcase (¢ e consumer could take from | week to | year.

Reerring back to the chart, the horizontal headings demonstrate a quantitive idea of
the magnitude and economic impact of the irradiated blue topaz market

ESTIMATED NUMBER OF PEOPLE INVOLVED - these figures do not overlap.
Miners dc not do cutting, cutters do not do color processing, etc. To summarize, our best
estimates indicate th*t the international blue topaz industry significamly affects the
livelihood of approximately 35,000 people.

ESTIMATF", % OF YEARLY INCOME - shows to what extent the participants in
each phase of production depend upon the topaz industry for their subsistance. The most
notable figures are at the mining and cutting level where approximately 14,000 people
would effectively have no means of support without this market. By extending these
figures to include the r ners’ and cutters' immediate families there are in excess of 56,000
lives f. ;' depender on the topaz industry.

ESTIMATED WEIGHT VOLUME - The weights diminish from one stage to the
next because we have allowed for breakage, loss and unsold inventory during a twelve
month period. The yearly volumes also take this 1.1to account.

ESTIMATED YEARLY DOLLAR VOLUME - these figures do not overlap at any
stage. New money is being exchanged between the countries as the topaz passes through

each stage of FVM fore, considering only the gemstones, excluding the
diamonds ard gold used in the mountings, this is a $675 million per year industry.

ESTIMATED U.S. MARKET SHARE - until recently American knowhow and
technology allowed U.S. producers to control almost 100% of the processing and
wholesale distribution of blue topaz. Last year most domestic irradiation facilities were
forced to i the release of irradiated topaz while the NRC decides its official position
on the subm sible fines and/or Yenalties. many laboratories stopped

on

production altogether. To protect their heavy long-range investments and commitments

most producers tock their technology abroad and began workirg with foreign irradiation
facilines and wholesalers.
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Today the tables have tumed. American gem dealers and manufacturers must buy
69 to 70% of their blue topaz from foreign partnerships while U.S. producers have very
linle product to sell a: home or abroad.

The decline of America's share cf this immense market is tangibly accelerating at an
astonishing rate. As the U.S. sales figures are now decreasing on a weekly basis, there is
one glaring question that greatly concerns the AGTA and the American jewelry industry as
a whole: why is the NRC taking so long in arriving at a responsible decision to give us
guidelines whereby our industry can act and compete internationally?

The U.S. production advantage is history as our technology and knowhow has
been sold out. However, if this government agency continues to delay its decision our
own producers and wholesalers will no longer even maintain an equal hand in the world
market

I have been told that the NRC feels no urgency to take a favorable position because
it considers the color enhancement of gemstones a "frivolous” use of energy. If the hard
line negative position is taken, perhaps someone at the NRC would like to explain that
attitivde to the 14,000 families who depend on a healthy blue topaz market for their
survival.

Considering that this industry generates in excess of one-half billion dollars per
year , this indecision is actually adding to our country's current Lade deficit problem. We
are forfeiting what was once a lucrative source of foreign money while losing precious
U. S. dollars by leaps and bounds to an overseas market which American ingenuity
invented, developed and dominated for years. Where is the logic?

Public safety cannot possibly be the issue being considered in Washington. For
more than 18 months the NRC has tacitly approved Region Three's guidelines for the
wholesale release of irradiated topaz. This was admitted at our November meeting with
Mr. Hickey, Mr. Cunningham, et al.

So the NRC has for quite some time, and without enforcing any specific licensing
requirement, knowingly allowed the release of massive quantities oi this irradiated by-
product for domestic #stribution and public consumption. Clearly Washington niust have
decided that your region's criteria for release presented so little public safety hazard that »
special license was not even necessary.

On the other hand [ ara told that all research reactors have been directly prohibited
from releasing any irradiated biue topaz without a specific license which as never been

issued. Apparently there is some major confusion in Washington at the expense of our
industry.

Over the last five years, American entrepreneurs have invested tens of millions of
dollars in the R&D and production of blue topaz.  This money would never have been
spemgf :hdc-re were any question of public safety or any inkling that production could be
prohibit <
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The NRC's long standing implied approval of Region Three's release guidelines
reassured American producers that their investments were protected. There was no threat
felt even by those working at facitilites that were tem Ly restrained from releasing
irradiated topaz while the NRC studied and drew up its official position. The producers
understood delays with government agencies, but considering Region Three's approved
activity, there was no doubt that the eventual outcome would be favorable. Therefore the
long-range investments continued.

Today the NRC's prolonfgl‘decision making i< already becoming costly to our
American producers in terms of lost profits. Hopefully, these delays do not indicate the

ibility of an unfavorable decision. This eventuality would unquestionably force many
E. S. tax paying business, large and small, into bankruptcy.

This survey makes it obvious that blue topaz is not a "flash ir the pah" fad...itis
here to stay. Whether the NRC makes up its mind now or in ten years, blue topaz will
continue to be produced somewhere in the world to supply the enormcJs demand.

As long as our American ucers' hands are tied a different but very serious
safety risk is increased. Eventually the technology will spread to underdeveloped
countries (if it has not already), where there is much less control over release criteria. The
NRC, in its current mode of operation, is actually forcing this to happen.

If, as the rumors go, the NRC makes the mistake of halting all domestic topaz
irradiation they might compound that error by banning the import of all blue
Considering the vanety of other blue gemstones on the market, customs have to
glpen and check every package containing gemstones to make sure they weren't topaz in

sguise.

In fact this course of action would simply drive the industry underground, thereby
drastically increasing the risk to public health beyond any acceptable level.

If the NRC has the public's help in mind it is the immanent responsibility and
obligation to make a timely decision and to issue relevant and safe guidelines within which
our industry can operate. '

The leading wholesalers and manufacturers are already aware of the safety
considerations . of them have in-house survey meters to check all blue topaz that
enters their office. Unfortunately, there is no standardization to the equipn.:nt and no
established guidelines with which they can work.

[ am enclosing a copy of "The Jewelry Industry Gemstone Enhancement & Man-
Made Product Informmation Guide” and a recent article from the L. A. Times business
section. As these enclosures indicate, our associations are extremely concemed with and
supportive of full disclosure of any and all gemstone color-enhancement teckaiques.

AGTA members are already coding invoices to specify gemstones that have been
treated in any way to ensure that the wholesale buyer and the consumer know exactly what
they are getting.
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As we have stated in our October, 1986 letter to John Davis, Director of NMSS,
and as we reiterated during subsequent correspondence and phone conversations to other
NRC officials, the AGTA and ICA stand ready and eager to monitor the market here and
abroad. We have the means to make sure that all producers, importers, and wholesalers
work within NRC standards and regulations. Both of these organizations were conceived
and founded for the specific purpose of bringing a new stabili 'y, responsibility, and
professionalism to the gemstone industry.

Now we look to you and the Washingon headquarters to give us something by
which to accomplish these goals as they pertain to irradiated blue topaz.

With best regards,

St

Peggy Willett

Executive Director

American Gem Trade Association
signing for

Ray Zajicer

Immediate Past President

American Gem Trade Association

Hon. Alan Cranston
Hon. Pete Wilson
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Ecreword

This information guide has Leen diveloped by a coalition of
jewelr; industry leacers representing the associations listed
below. Should you require any further information, please
contact:

5901 West Third Street

Los Angeles, CA 90036-2898
(213) 936-4367

American Gem Trade Assoclation
(AGTA) -
Post Office Box 581043

Dallas, Texas 75258
(214)742-4367

1271 Avenue of the Americas
New York, New York 10020
(¢12)489-0023

1180 Avenue of the Americas, 8th Floor
New York, New York 10038
(212)869-9505

Manufacturing Jeweiers and

The Biltmore Plaza
Providence, Rhode Island 02903
(401)274-3840




We wish 1o thank the mucwmg people for their lime and efort:

Stephen | Alle

William Boyajian
Richard Krementz, Jr
Herbert Levine
Roland Nafule
William Preston, Jr
Swart Robinson
Michael Roman
Mathew Rung

Joe Wrcam

Ray Zajicek

Special thanks 1o C.R. Beesley and Robert Crmwningshiekd for
iheir technical assiztance in preparation of these guidelines.
Finally, we wish 1o recognize the important contribution ~
David Federmarm whose inital work provides the format for this

project

First Edition - January 1987
Printed in the United States of Ar arica

Note: A Review Board, consisting of association

representatives and laboratory technical advisors will meet

from time to time to make necessary modifications to this
Jstry quide
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INSTRUCTIONS

To oblain copies of The Jewelry Industry SGemslone
Enhancement and Man Made Product Information Guide or
consymer information cards, please place your order, in
wiiting, 1o any of the National Associations listed on the

preceding page

Consumer Information cards are presently available for tle
following gemstones:

Alexandrite Lapis-Lazuli
Amber Nephrite
Amethyst Onyx
Aquamarine Opal
Cats’-Eye Pearl (Culiured)
Chrysoberyl Peridot
Citrine Ruby

Colored Diamond Sapphire
Coral Spinel
Diamond Star Corundum
Emerald Tanzanite
Garnet Topaz

lolite Tourmaline
Ivory Tsavorite
Jadeite Turquoise
Kunzite Zircon

Gemstone Enhancement & Man-Made Product!
Information Guide

Folloﬁnqlsapvoposdlowuthopoémd
sale, a system whereby information regarding *man-made
product and the enhancement or non-enhancement ol each
gommismadekmmmmwmm. It is a system
which is expandable based on fulure needs and discoveries. The
taggimoode.mdoupolomovmwts.hlobeusedbyal
whoiesale suppliers and retail merchants.

DEFINITION

ENHANCEMENT: Any process other than cutling and
polishing used intentionally to improve appearance
(color/clarity), durability or availability of a
gemsione

The general calegory (lag code column #1) requires that the
supplier provide one of three basic designations in order to
salisly the minimym standard for the disclosure of enhar.Ce-
ments.

A - The A symbol used alone indicales either a gemsione
that is not currently known 1o be enhanced
(alexandrite, garnel, eic), or one that is so rarely
enhanced, that 1o give it an E symbol would misiead the
public (i.e. colorfless or near colorless diamonds that
have not been laser drilled).

E - The E symbol indicales the gemsione is one that is often
enhanced. The method and reauency are listeC on the
chart. Sellers specifically responsible for the
enhancement must use ‘he lag « s listed in column #2.

*Man-Made when used in this guide releis o synthetic,
imitation, or assembled siones.
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ENHANCEMENT

CONSUMER CARE

GEMSTONE Method Frequency | Stability Care Special Agvice
112 Used Required
BERYL
‘Maae' Type (€ | R [bradiaied bive lrom pals pink Rarely Poor Special  |Color fades n ight.
Pink E | H |Hoated lrom orangy solors Occasionally | Excellent | Normal
Yellow-Green A
B A
Yellow E | R [Produced by wradiation Occaswnally | Good Normal
CHALCEDONY
Agale E | O [Oyed Usually Excellent | Normal
Onyx (black) E | O |Dyed Usually Excellent Normal
Carnelian E [HD[Healed o dyed 10 produce Commonly Excellent Normal
color.
Jasper A
Chrysoprase A
CHRYSOBERYL
Cals Eye A
Transparent
Varieties:
Yellow A
Brown A
Green A
CITRINE E | H |Produced by heating vanous Usually Excellent | Normal
quarzes
—— e—— — —
GEMSTONE ENHANCEMENT INFORMATION GUIDE
Tag ENHANCEMENT CONSUMER CARE
GEMSTONE  [.Cde Method Frequency | Stabiiity Cue Special Aovice
112 Used Required
CORAL
Black A Special  |Avoid chemicals
abrasives and
cosmelics
White E | B |Bleached Commonly Excellent Special  [Same as above
Pink A Special  [Same as above
Orange A Soecia  [Same as avowe
‘Gold* E | B |Beached Irom Black coral Commonly Excellent Seecial  [Same as above
e E | 0 |Dyes Rarely Good Special  |Same as above
DIAMOND
Colorless A
L [Laser driled to improve Occasmnally | Excellent Normal
opearance
C [ Coated 1o disguise off coior Rarely Far 19 Special  |Will lose color with
Good recutting
DIAMOND
Colored 3
R |iradiated and'or heated 1o Occasionally [ Excellent Normal  [Avod heating treated
induce fancy colors greens as they may
lade




GEMSTONE ENHANCEMENT INFORMATION GUIDE

Ta ENHANCEMENT CONSUMER CARE
GEMSTONE |08 Method Frequency | Stabiity | Care | Special Advice
112 Used Required
EMERALD E
0 | Oded 1o mprove appeaance Commonly Good Special  |Avoid temperalue
changes. chemicals,
and yltra-sonic
D | Oyed with colored oil. Occasionally | Good Special  |Same as above
GARNETS
Almandite B
Demantowd A
Grossularite A
Pyrope A
Rhodolne A
Spessartite .
Tsavorite A
HEMATITE A
IOUTE A
IYVORY& BONE |E
8 |Bleached 1o whiten and remove | Commonly Very Good | Special |Avoid chemicals and
discoloration. Gitra-sonic.
D |Oyed for artistic purposes. Occasionally | Good Special  |Same as above:
GEMSTONE ENHANCEMENT INFORMATION GUIDE
Can ENHANCEMENT CONSUMER CARE
GEMSTONE ! ”2 Method Frequency | Stability Care Special Advice
Used Required
JADE
Jadele € | O ]Oyed to imitate natural colors. | Commonly Good Special |Avoid sirong light,
chemicals and ullira-
sonic
Nephrite A | D | Dyed to alter color or for Rarely Good Special |Avoid chemicals.
artistic purposes in carving.
KUNZITE A
LAPIS-LAZULI 3 .
D | Oyed to provide color and Occasionally | Good Special |Avold chemcals and
uniformity vitra-sonic.
| |impregnaled with wax or oil Occasionally | Good Normal
o Improve appearance
MALACHITE A Special |Avoid chemcals and
abrasives,
MOONSTONE A




GEMS vk ENMMANCEMENT INFURMA TIUN GUILE

: T8 ENHANCEMENT CONSUMER CARE
GEMSTONE  [.Code Melhod Frequency | Stadity | Care | Specal Advice
112 Used Required

OPAL
Black o Gray | A
O | Oiled 1o hide crazing. Rarely Fau Special  [Avord heat. chemcals
and ulira-sonc with
al opals
|| Impregnated with plastic to Rarely Good Normal | Same as above
hide crazing. ’
Boulder B
O | Qlled 10 hide crazing Rarely Fau Normal  [Same as above
I |impiegnated with plastic 10 Rarely Good Normal |Same as above.
hde crazing.
White A
D |Oyed with colored plastic Rarely Good Normal  |Same as above
O |Oiled to hide crazing. Rarely Good Special  |Same as above.
| |Impregnated with plastic to Rarely Good Normal  |Same as above
hide crazing

SEMSTONE ENHANCEMENT INFORMATION GUIDE

T ENHANCEMENT CONSUMER CARE
GEMSTONE Co Method Frequency | Stability Care Specal Advice
112 Used Required
OPAL (continued)
Matrix A
D | Specal type lakes dye 1o Commonly Fair Special  [Avoid repolistung
appear dlack of recutling.
PEARL 1
Natural E !
B | Bleached 10 improve color Commonly Excellen. | Special |Avoid cosmetics and
and appearance household chemicals.
0 | Dyed black Rarely Good Special | Same as above
Cultured €
B | Bleached 1o improve color Commonly Good Special | Same as above.
and appearance.
D | Oyed 1o give rosy tint Commonly Good Special | Same as above.
Dyed biuw and black Occasionally Good Special |Same as above
R | irradiated 1o produce blue Occasionally Good Special  |Same as above
and gray colors
PERIDOT A Special  |Avoid sudden lemper:
alure changes.
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. Tag ENHANCEMENT CONSUMER CARE
GEMSTONE  |.Coce Methad Frequency | Stabity | Care | Special Advice
112 Used Requited

FRHODONTE A
RBY E
H | Heated 1o improve colr and Commonly Excellent Nomm. .t
wpearance
D |Oyed with colored oil to Rarely Fau Special  [Avord household chem:
IMPIOVE  Appearance. Kals and ultra-sone.
F |Sudace cavities filled with Rarely Fair 10 Special  |Foreign material s
4 loregn material including Good Iragie and may lal
glass. out.
U |Oiffusion of color on surface | Rarely Good Special  |Avoud repolishing of
o surface asierism. recutting.
SAPPHRE 3
(Al colors) H | Healed 10 produce or intensily | Usvally Excellent Normal
color, make color undorm, of
1o lighten stunes,
U | Oiffusion of color on surace | Rarely Good Special  |Avoid repolishing o
of surlace aslerism (blue only) recutling

GEMSTONE ENHANCEMENT INFORMATION GUIDE

Tag ENHANCEMENT CONSUMER CARE
GEMSTONE  |.<3 Methoc Frequency | Swabity | Care | Special Advice
112 Used Required
SAPPHIRE
(Conti 1yed)
R | imadiation of yellow stone @ | Rarely Yery Poor | Special |Fades quickly in kight

provide temporary intense
yellow o orange color.

D | Oyed various colors. Commonty ' ¢ xd Normal
SODAUTE N
SFINEL A
TANZANITE E | M |Heated 1o produce violetdlue | Usually Excellent Special  |Avoid sudden lemper-
color. atuce changes.
TOPAZ-Blue E | R |imadiated and heated 10 Usvally Excellent Normal
produce color.
TOPAZ
Yellow/Qrange | E } R |imadiated lo intensily color Occasionalh Good Special  |Avoid heat and
strong  light,
Pink E | H |Heated from cenain brown Usually Excellent Normal
; slones

IR A NERAT  A SEFE e
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[ Tag ENHANCEMENT CONSUMER CARE
GEMSTONE | Method Frequency | Stadiiy Care Special Advice
112 Used Pequired

TOURM ALNE
Chrome/ -
vanadum
Cals'-Eye A
Yellow/Qrange | A
H | Healed 1o improve color. Rarely Excellen Normal
Groen, Blue £
H | Heated 1o improve color, Commonly Excellent Normal
R | Imadiated 1o improve color Occasionally | Very Good | Nermal
Pink, Re .,
Pupiv E
H | Healed 10 imnrove color, Occasionally | Excellent Normal
R |Imadiated 1o intensity color. | Occasionally | Very Good | Nermal
P | Stabilized with coloriess Occasionally | Very Good | Normal
bo:ding agent 10 improve
durabilty and appearance.
TURQUOISE E
P | Stabilized with plastic 10 Commonly Good Normal
improve color and durability
GEMSTONE ENHANCEMENT INFORMATION GUIDE
TR ENHANCEMENT CONSUMER CARE
GEMSTONE | Cage Method Frequency | Stadiity Care Special Advice
112 Used Required
TURQUOISE
(Continued)
|| impregnated with ol o wax Commoniy Far 10 Special  [Avoid hot water and
1o enhance color. Gooe *|household chemicals
0 | Oyed io mprove color. Rarely Poor Special  [Same as above.
JRCON
Yellow, Brown | A
and Groen
Blue, Coloriess H | Heated brown crystals Always Good Normal |Avoid abrasives.
Red ura these colore under

certain conditions
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MAN-MADE PRODUCT GUIDE
TYPE TAG DEFINITION COMMON EXAMPLES CARE J SPECIAL ADVICE

REQUIRE
Synthetle SS | A laboratory grown material thal Syathetic Alexandrite, Normal
(laboratory ehibits essentially (he same Amethyst, Emerald Normal
grown) physical, optical and chemical Ruby, Sacphre, Spinel Nermal
properties as 13 nalurally Jreonia/Cudic (a Normal

occuring counterpan diamond simulant)

Opal Special Avod sudden shocks
and lemperature
changes, household
chemicals, cosmetics
and abrasives

Imitation MM | Laboratory grown material, other | YAG Normai
than glass and plastic, that is [£e ] Norma!
used 10 smulale he appewance Strontium  Titanate Special Same as above
but not necessanly duphcale 'he
properties of a nalural gemsione
YY | Manulactured product, labricated Glass Special Same as above
o plastic o imilale Plastic Special Same as above.




.TYPE TAG DEFINITION COMMON EXAMPLES CARE SPECIAL ADVICE
REQUIRED|

Assembled | ZZ | Mulipie layers o combinalions Opal (various combi: Special Avod sudden shocks
of manulactured and/or nalural nations) and lemperalure
malend's lused, bonded, of Garnet/Glass Spacial changes. household
otherwise joined logeiher 1o Sapphire/Synthetic Special chemicals, ccsmelics
miale the ppezrance of a Sapphue and abrasives with
nalural gemsione, creale a4 unique Coloriess BeryUGreen Special all assembled sicher
desgn of penerale unusual color bonding and/Coloriess
combinations. Beryl

E

Sc.0e synihetics imdale gemsiones thal do noi have the same oolical,
physical and chemical composition.

(0.9. light biue synthetic spinel imitale aquamarine; light purplish
synthetic sapphite imale nalural alexandrite; dark biue synlehtic
spinel imilate nalural blue sapphire, bmmmn synthetic ruby

imtate red gamels, elc)




Enclosure 3

Technical Issues Associated with Distribution of Radioactive Gems

For the radionuclides normally contained in irradiated topaz, the exempt
concentration limit is about 0.4 nanocuries per gram. The University of
Missouri and GA Technologies have proposed release limits above our exempt
concentratfon 1imits. The University of Missouri requested a release limit of
about 0.6 nanocuries per gram, and GA Technologies requested 2 nanocuries per
gram. The staff does not recommend an exemption to allow distribution of gems
to the publfc 1 they contafn radicactivity above exempt concentration limits
(f.e., Ticensable quantities). Section 32.11(c) prohibits radiocactive material:
in products designed for "application to a human being," but exemptions could
be granted pending review of the issue, in 1ight of the assumed low hazard
fnvolved,

With respect to interim release limits for irradiated gems, the most straight-
forward choice would be the exempt concentration limits, because they are
already specified in the regulations. There is a question as to whether these
Timits would provide adequate health protoctioﬁ. because the regulations are
over 20 years old and were not developed to protect against products which

are worn for long periods of time in direct contact with the body. However,
the information currently avaflable to the staff indicates that the current
exempt concentration 1imits would provide adequate protection for gems., The
staff would continue to gather data, and could impose a lower limit at a later
date if necessary. The staff would also review the quality control procedures
of applicants, to assure that screening methods were adequate to prevent

release of gems with excess levels of radioactivity,



