15350 Vickery Drive, Houston, TX, United States

June 12, 2017
Richard K. Struckmeyer
Materials Safety Licensing Branch
Division of Material Safety, State, Tribal, and Rulemaking Programs
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
Re: CEVA Logistic Responses to NRC’s RAI dated May 16, 2015 – USNRC Control
Number 594651
Dear Mr. Struckmeyer,
CEVA Logistics (CEVA) is pleased to provide the U.S. Nuclear Regulatory Commission (NRC) the
following responses to your requests for additional information (RAI) contained in your letter dated
May 16, 2017. CEVA responses are numerically ordered consistent with the numerical sequence
presented in the RAI enclosure that was included with your May 16, 2017 letter.
1.

10 CFR 32.14(a) required the applicant to satisfy the general requirements specified in
Section 30.33 of 10 CFR. To do so, please provide a copy of your possession and use license
from the State of California. Please note that an exempt distribution license will not be
issued until we receive a copy of the possession and use license.
Response: CEVA is awaiting receipt of the possession and use license and will provide a
copy of the document to the NRC upon issuance from the State of California.

2.

10 CFR 32.14(b)(1) requires the applicant submit the chemical and physical form and
maximum quantity of byproduct material in each product.
Response: Low levels of radioactive Krypton-85 (Kr-85) gas may be present in the argon gas
contained within the lamp arc tube. The argon and Kr-85 gases are chemically inert and they
do not react chemically with other substances and are not absorbed by the body. Kr-85 does
not escape from an intact arc tube and if breakage of lamp and arc tube were to occur, then
the resultant air concentration would not result in significant exposure to an individual.
The maximum allowed Kr-85 concentration per lamp is 1 microcurie although the highest
concentration currently in use today or that will be used in the foreseeable future is 0.27
microcuries (µCi).
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3.

10 CFR 32.14(b)(2) requires the applicant to submit details of the construction and design of
each. Applicants should provide a list of all models of each type of product they wish to
distribute. Applicants should provide detailed engineering drawings of each basic device
containing the overall dimensions, the minimum and maximum dimensions for each device,
the tolerances, description or identification of the construction materials, and the source
mounting configuration(s) to be used with each device. This information must be provided
for each type of material used (such as steel, aluminum, plastic). If you plan to distribute
various models of devices within groups or series (where there are similarities in the design
and construction of the devices with in each series), you should specify the above for each
series type.
Response: Pursuant to 10 CFR 32.14(b)(2), Attachment A presents construction and design
information for the following lamp products which contain krypton-85 (Kr-85):




SHOWBIZ Metal Halide Lamp
Ceramic Metal Halide Lamp
Quartz Metal Halide Lamp

The attached information includes descriptive details for each product and drawings of
various GE lamp designs that contain Kr-85 in the arc tube. Kr-85 is hermetically sealed
within an inner quartz/ceramic arc tube that is mounted on the inside for all lamp bulb
designs that contain Kr-85 and are depicted in the drawings and images provided in
Attachment A. The maximum allowed Kr-85 concentration per lamp is 1 microcurie
although current lamps distributed contain only 0.27 µCi. Attachment A also includes safety
data sheets that provide additional details on the design and material construction of each
lamp type that contain Kr-85.
4.

10 CFR 32.14(b)(6) requires the applicant to submit the method of containment or binding
of the byproduct material in the product. Please describe the method by which Kr-85 gas is
introduced and glass tube is sealed.
Response: An aliquot of Kr-85 gas is transferred to the quartz arc tube under pressure from a
charge bottle with a known concentration through a side-mounted glass/quartz fill tube (“arc
tube tip-off”) that is an integral part of the arc tube design (refer to drawing on pdf page 1 of
Attachment A). Once the Kr-85 is delivered, the arc tube is then heat sealed under high
temperature which forms a “belly button” seal. The excess side fill tube is removed during
the sealing process step. An opening on one end of a ceramic arc tube type is used to transfer
the Kr-85 gas in to the arc tube and then heat sealed in a furnace under high temperature.
Attachment A provides drawings for the details of the two arc tubes.

5.

The regulations in 10 CFR 32.14(b)(6) requires the applicant to submit the proposed method
of labeling or marking each unit and its container with the identification of the manufacturer
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or initial transferor of the product and the byproduct material in the product. Note: 10 CFR
32.15(d)(1) requires labeling or marking of each unit and its container so that the
manufacturer or initial transferor of the product and the byproduct material in the product
can be identified. Please provide examples of your labels in the form of drawings, copies, or
photographs.
Response: Attachment A contain copies and photos of labels used on product and packaging
and shipping containers. GE lamp products containing Kr-85 that will be stored and
distributed by CEVA, are marked with “Kr-85” and “GE” or “GE Lighting” or the GE
lighting logo. Product packaging and outermost shipping containers that contain arc tubes
with Kr-85 are labelled with the following markings which include identification of the
manufacturer or initial transferor and the byproduct material contain in the product: “GE
Lighting”, “GE”, or the GE logo and either “Kr-85” or “Arc tube fill gas contains Kr-85”.
Please note that CEVA requests an exemption from the labeling requirements in 10 CFR
32.15(d)(1) for those GE lighting products that possess limited surface area or contain
surfaces that make it difficult to place markings on the product itself. For these products
distributed by CEVA, GE uses the label “Arc Tube Fill Gas Contains Kr-85” and “GE” or
“GE Lighting” or the GE Lighting logo on the immediate protective, corrugated paper sleeve
or box that holds each lamp product and marks other packaging and outermost shipping
containers with the same information. The request for exemption for these small lamps
provides the necessary flexibility that GE needs to continue to distribute the current line of
lighting products and to accommodate new product designs.
6.

The regulations in 10 CFR 32.14(b)(7) requires the applicant submit the radiation level and
the method of measurement for products for which limits on levels of radiation are specified
in Section 30.15 of this chapter. The levels of radiation from each product containing
byproduct material will not exceed the limits specified in Chapter 30.15 of this chapter.
Section 30.15(a)(8) specifies that the levels of radiation from each electron tube containing
byproduct material do not exceed 1 millirad per hour the at 1 centimeter from any surface
when measured through 7 milligrams per square centimeter of absorber. Please provide how
you made this determination; i.e., your method of measurement or calculation.
Response: Using the Specific Gamma-Ray Dose Constant for Kr-85 (i.e., 0.00156584
µR/hour per µCi at one meter)1, the estimated exposure rate at 1 centimeter (assuming no
attenuation from intervening product material; e.g., quartz lamp envelope) for a 0.27 µCi
lamp is calculated to be approximately 0.04 µR/hr. In early 2016, GE also performed
confirmatory measurements of lighting products that contain Kr-85 that will be distributed by
CEVA. Measurements were collected using a calibrated Ludlum Model 9 ion chamber with
a mylar entrance window with a density thickness of 7 mg/cm2. The instrument was set to
zero (0) millirad/hour in an appropriate background reference area away from Kr-85 products

1

Unger, L.M., Trubey, D.K. Specific Gamma-Ray Dose Constants for Nuclides Important to Dosimetry and
Radiological Assessment. ORNL/RSIC-45; Oak Ridge National Laboratory, Oak Ridge, TN; 1981.
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prior to collecting product measurements. Readings were collected with the mylar window in
the open position at 1 centimeter from the surfaces of each lamp product containing Kr-85.
All readings were indistinguishable from zero (0) milliard/hour (i.e., background). As such,
all readings are well below the 1 millirad per hour limit specified in 10 CFR 30.15(a)(8).
Attachment B includes the instrument calibration certificate.
7.

10 CFR 32.14(c) states that each product will contain no more than the quantity of byproduct
material specified for that product in Section 30.15 of this chapter. Section 30.15(a)(8)
specifies a limit of 30 millicuries for electron tubes containing Kr-85. Please state what
models of tubes you will distribute, and the quantity of Kr-85 in each model. Please indicate
how you made this determination; i.e., your method of measurement or calculation.
Response: The amount of activity transferred to each arc tube is based upon a known Kr-85
source concentration. The specific activity of the Kr-85/Ar gas mixture is contained within a
pressurized charge/reservoir bottle. The manufacturer may utilize different specific activities
across a family of lamp types to achieve the rated performance of a product. The atom ratio
of each Kr-85 to Argon mixture is also determined. The internal volume of each arc tube is
easily calculated by its dimensional characteristics, or its measured values, and is well
controlled. Each arc tube is filled with the Kr-85/Ar gas mix to its designed pressure. Quality
control metrics and sampling plans periodically verifies fill pressures are within statistical
limits for each design. By the manufacturer’s control of volume, temperature, pressure and
the specific activity of the gas mixture, the final activity within each arc tube can be
determined.
Use of this fill method ensures that each arc tube is filled with the correct
amount and ensures that the delivered activity does not exceed the specified/ design activity.
No lamp exceeds 0.27 µCi (10,000Bq). Based on maximum source concentrations used for
GE lamp products and the unique arc tube volume, the maximum activity that could
physically be delivered to an arc tube would be at least two orders of magnitude below the
regulatory limit of 30 microcuries; i.e., it is not possible to exceed the limit based on GE
designs and gas component specifications.

8.

10 CFR 32.14(d)(2)(vii) requires the applicant to provide information to show that the
byproduct material is properly contained in the product under the most severe conditions
that are likely to be encountered during normal use and handling. This requirement could be
satisfied in by conducting your own testing or by acquiring information from the
manufacturer or a third party. Whether you conduct your own testing, or rely on a
description form the manufacturer or a third party for testing samples of the product(s)and
the results of these tests to satisfy this regulatory requirement, please provide this
information in your response.
Response: Lamps are shipped in approved packaging that is designed to pass GE’s internal
ETP-921 distribution ship test protocol GE2006-0519, which is similar in nature to ASTM D5276 Standard Test Method for Drop Test of Loaded Containers by Free Fall. Accidental
breakage of a lamp or a group of lamps does not present a radiological risk or dose hazard of
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significance and is addressed within the Safety Datasheets provided in Attachment A.
Further, most HID lamps are typically installed into enclosed luminaires (fixtures) as added
protection from external factors that could impact accidental breakage. HID lamps are also
normally not installed into luminaires within immediate proximity to personnel.
Thank you for your consideration and review of our responses as you complete your review of the
subject license application. CEV A looks forward to a favorable review outcome and issuance of our
exempt distribution license once we receive our State of California possession and use license.
Sincerely,

Gerard Ewersmann
Project Manager
CEY A Logistics
cc:

Jack Buddenbaum , CHP (Plexus - Nuclear Solutions Division)

Attachments: A and B
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ATTACHMENT A
Design Information
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FILL GAS: Arc tube fill gas may contain Kr85

rev3 2017

Samples of GE Lighting Lamps Containing Kr-85
~ 118 mm

~ 288 mm

Images offer general representation of various lamp designs.
Images are not to scale.
~ 57 mm

~ 248 mm

Max Diameter
~ 90 mm

~ 211 mm
~ 19 mm
~ 90 mm

Ceramic Arc Tube

Kr-85 is contained within a hermetically sealed ceramic arc tube.
The arc tube is also hermetically sealed inside a glass or quartz outer bulb.

~ 13 mm
~52 mm

Ceramic Arc Tube

Samples of GE Lighting Lamps Containing Kr-85
~ 118 mm

~ 388 mm

Images offer general representation of various lamp designs.
Images are not to scale.
~ 118 mm

Max Diameter

~ 292 mm

~ 90 mm

~ 210 mm
~ 54 mm
~ 138 mm

Quartz Arc Tube

Kr-85 is contained within a hermetically sealed quartz arc tube.
The arc tube is also hermetically sealed inside a glass or quartz outer bulb.

~ 54 mm
~ 138 mm

Quartz Arc Tube

Samples of GE Lighting Lamps Containing Kr-85
~ 138 mm

Images offer general representation of various lamp designs.
Images are not to scale.

A few specialty design ShowBiz lamps have Kr-85
hermetically sealed in only a quartz tube.

~ 22 mm

Max Diameter
~ 138 mm

~ 121 mm

~ 175 mm

~ 40mm

Ceramic arc tube sealed inside
a PAR shaped glass jacket

Kr-85 is contained within a hermetically sealed quartz or ceramic arc tube.
The arc tube is also hermetically sealed inside a glass or quartz outer bulb.

Quartz arc tube sealed
inside a quartz jacket.

Samples of Kr-85 Lamp & Package Labeling
Multilingual caution & warning leaflet inserted inside
immediate wrapping of certain metal halide lamps

Outer Carton with Labels

Monogram

Carton Label with UN2911

Immediate Wrapping
with Label

Arc tube fill gas contains Kr-85

UN2911 typically limited
to outer carton not insert

Sample packaging for Ceramic MH lamp from GE Hungary Manufacturing Plant

Samples of Kr-85 Lamp & Package Labeling
Outer Carton Label Low Kr-85
Multilingual caution & warning leaflet inserted inside
immediate wrapping of certain metal halide lamps

Immediate Wrapping with Label

Sample packaging for Low Kr85 Ceramic MH lamp from GE Hungary Manufacturing Plant

Samples of Kr-85 Lamp & Package Labeling
Carton Label with Kr85

Lamp monogram
includes Kr85

Outer Carton with Labels

Immediate Wrapping with Label

Kr85

Sample packaging for Quartz MH lamp Sourced from India

Samples of Kr-85 Lamp & Package Labeling
Outer Carton

Immediate Wrapping

Carton Label with Kr85

Lamp monogram
includes Kr85

Sample packaging for Quartz MH lamp Sourced from China

Samples of Kr-85 Lamp & Package Labeling

Outer Carton Label

Immediate Wrapping

Immediate Wrapping or
Inner Box Label with Kr85

Sample packaging for ShowBiz Entertainment MH lamp Sourced from Japan

GE Lighting
Product Safety Data Sheets (PSDS) – Ceramic Metal Halide Lamp
GE brand Ceramic Metal Halide lamps, manufactured by GE Lighting, are exempt from the requirements of the
OSHA Hazard Communication Standard (29 CFR 1910.1200) because they are “articles.” The following
information is provided by GE Lighting as a courtesy to our customers and trade partners.
No material contained within a lamp is released during normal use and operation.

I. Product Identification
GE Ceramic Metal Halide Lamps – CMH®
Applicable Lamp Types: ConstantColor® CMH®
GE Lighting
1975 Noble Road
Nela Park
Cleveland, OH 44112
+1 (216) 266-2222
+1 (800) 626-2005 GE National Customer Service
GE Hungary Kft.
H-1044 Budapest, Váci út 77.
+36 1 399 1100

II. Health and Safety Information
II.1. Ultraviolet (UV) Radiation
North America
The CMH arc tube, when operating, generates a considerable amount of ultraviolet radiation. The UV is filtered
to acceptable levels by the “UV Control” quartz capsule or by the glass outer envelope during normal use.
However, if the quartz capsule or outer envelope is broken, the UV filtering is lost. CMH Lamps designed for
distribution in the North American market that could pose a risk of UV hazard will have the following R-warning
notice required under Federal Regulation 21 CFR 1040.30:
“WARNING: This lamp can cause serious skin burn and eye inflammation from shortwave ultraviolet
radiation if outer envelope of the lamp is broken or punctured. Do not use where people will remain for
more than a few minutes unless adequate shielding or other safety precautions are used. Lamps that will
automatically extinguish when the outer envelope is broken or punctured are commercially available.
This lamp certified to comply with FDA radiation performance standards, 21 CFR Subchapter J. USA: 21 CFR
1040.30 Canada: SOR/80-381”
The self-extinguishing feature referred to above does not currently exist for CMH lamp types. Further, if the
outer envelope of the lamp is broken, its support structure will still be electrically connected and could present
an electrical shock hazard. Therefore, regardless of the type, if the outer envelope of the lamp is broken, turn
the power off before replacing the lamps.
For additional information on protection from UV radiation, visit the FDA website for more information:
http://www.fda.gov/Radiation-EmittingProducts/RadiationSafety/AlertsandNotices/ucm116540.htm

Ceramic Metal Halide Lamps – PSDS
April 2013

GE Lighting
Europe, Middle East, Africa, Asia, Latin America
In addition to, or in lieu of the UV marking requirements for North America, CMH lamps may be marked with
symbols corresponding to the specific effective radiant UV power as specified in IEC 62035. Furthermore, risk
group labeling may also be affixed to the lamp or packaging to provide lamp system guidance as specified in
IEC/TR 62471. These markings and labels harmonize with adherence to exposure limits and protective
measures within Directive 2006/25/EC regarding risks arising from artificial non-coherent optical radiation.
II.2. Lamp Materials Exposure

-- There are no known health concerns that result from exposure to intact lamps or to occasional
exposure to broken lamps. The possibility of glass cuts is the primary hazard of broken lamps if
the ceramic arc tube remains intact. The constituents identified below are contained within the
durable inner arc tube of the lamp.
Mercury Exposure
The concentration of mercury in the atmosphere resulting from the breakage of one or a small number of
lamps should result in no significant exposure to the individual. If breaking a large number of lamps for disposal
or storing failed lamps with broken arc tubes, see Disposal Concerns in Section IV, and the Special Handling
Information in Section VI.
Thallium Exposure
Thallium is a cumulative poison and can be absorbed through the skin. Toxic fumes could be emitted if heated
to decomposition. Avoid breaking the ceramic arc tube. If the arc tube is broken, handle in a well-ventilated
area, with local exhaust ventilation. Personal protective equipment including wearing of gloves is
recommended.
Low Level Radiation Emitter Exposure - Krypton-85
Low levels of radioactive Krypton-85 gas may be present in the argon gas contained within the lamp arc tube.
The argon and Kr-85 gases are chemically inert. Radioactive materials do not escape from an intact arc tube,
and the air concentration of Kr-85 resulting from the breakage of one or a small number of lamps will result in
no significant exposure to the individual. For a CMH arc tube with Kr-85 activity level ranging 2.5-9300 Bq, the
expected gamma emitter dose rate would be 7.55E-8 to 2.81E-4 µSv/h at a distance of 10.0 cm assuming no
shielding from lamp or package. In the unlikely event of arc tube breakage, traces of Krypton-85 gas
immediately disperses in the air. Krypton gas and its radioactive isotope are inert (they do not react chemically
with other substances) and are not absorbed by the body. Breakage of the outer envelope will not result in
release of Krypton-85.
“The radiological consequences for members of the public, including lighting industry and other involved
professionals, were demonstrated to be insignificant during the entire life cycle of the lamps, including waste
disposal”, according to IAEA-TECDOC-1679.1

Exemption from Regulatory Control of Goods Containing Small Amounts of Radioactive Material, (IAEA-TECDOC1679, 2012) available at http://www-pub.iaea.org/books/iaeabooks/8834/Exemption-from-Regulatory-Controlof-Goods-Containing-Small-Amounts-of-Radioactive-Material
1

Ceramic Metal Halide Lamps – PSDS
April 2013

GE Lighting
Quartz and Ceramic
Quartz in the form of fused or amorphous silica has not been identified as a carcinogen. The ceramic arc tube
is made of polycrystalline alumina (PCA) and is a material generally considered to have a low order of toxicity.
Lead Solder
Lead may be present in the solder on some lamp bases. Lead is not a health hazard with intact lamps. The
concentration of lead resulting from the breakage of one or a small number of lamps should result in no
significant exposure to the individual.

III. Fire and Explosion Data
WARNING: Unexpected lamp rupture may cause injury, fire, or property damage. Do not use lamp beyond
rated life and adhere to all applicable caution and warning notices.
An arc tube rupture can burst and shatter the outer quartz or glass bulb resulting in the discharge of glass
fragments and extremely hot quartz or ceramic particles (as high as 1100°C / 2012°F). There is a risk of
personal injury, property damage, burns, and fire. Use in enclosed luminaire which complies with UL1598 or IEC
60598. GE also offers self-shielded lamps suitable for operation in open luminaires.
Caution and warning notices for each GE product may be viewed online at http://www.gelighting.com/
Further guidance on the application and use of Ceramic Metal Halide lamps is available from NEMA document
LSD 25, Best Practices for Metal Halide Lighting System, Plus Questions and Answers about Lamp Ruptures in
Metal Halide Lighting Systems. LSD 25 may be viewed online at http://www.nema.org/
In the case of fire where these lamps may be present, it is recommended to wear self-contained breathing
apparatus in case of toxic fumes.

IV. Disposal Information
GE Lighting recommends that all mercury-containing lamps be recycled.
All Metal Halide lamps contain mercury in the arc tube. Ceramic Metal Halide lamps with Edison Screw base
caps may use lead solder. A Toxicity Characteristic Leaching Procedure (TCLP) test conducted on the lamp for
lead or mercury could cause the lamp to be classified as a hazardous waste in the United States. Many
businesses in the United States manage these lamps as Universal Wastes.
Some states require all mercury containing lamps to be recycled, contact your state environmental department
for any regulations that may apply. To check state regulations or to locate a recycler in the US, go to
http://www.lamprecycle.org/ or call 1-800-435-4448.
In European Union Member States these lamps shall be disposed and collected separately from universal
waste. Lamps will be marked with the WEEE (Waste Electrical and Electronic Equipment) label in compliance
with Article 14(4) of Directive 2012/19/EU and European standard EN 50419. Please refer to the provisions of
local regulations to ensure compliance.
If breaking a large number of lamps for disposal or storing failed lamps with broken arc tubes, appropriate
monitoring, controls, and equipment should be implemented to control airborne mercury and dust levels, low
level radiation emitter levels or surface contamination. Such work should be done in a well-ventilated area,
with local exhaust ventilation. Personal protective equipment including wearing of gloves is recommended.

Ceramic Metal Halide Lamps – PSDS
April 2013

GE Lighting
V. Lamp Transportation
CMH lighting products contain materials that may be HMT regulated under specific circumstances.
MERCURY
Mercury may be regulated as a hazardous material in transportation. On January 1st, 2013, the unique UN
identification number for mercury contained in manufactured articles such as lamps was changed from
UN2809 Class 8, to UN3506 Class 8 with a 6.1 toxic subsidiary risk. The regulatory limits for UN3506 are
transportation mode specific, with the limits for air shipment being the most restrictive. Air limits are based on
the amount of mercury per lamp as well as the amount of mercury per package.
MERCURY PLUS LOW-LEVEL RADIATION EMITTING MATERIALS
The inner arc tubes of High Intensity Discharge lamps may also contain small quantities of the low-level
radiation emitting materials Krypton-85 in addition to mercury. These lamps may be HMT regulated depending
on the makeup of the individually shipped consignment. Certain consignments may be classified as UN2911
Excepted package, with certain packages in those consignments regulated as UN3506. The UN2911 limits
apply to all transport modes. Consult appropriate shipping guidance for package regulatory limits.

VI. Special Handling Information – For Broken Lamps
Exposure Control / Personal Protection










If arc tubes are broken, ventilate area where breakage occurred.
Use adequate general and local exhaust ventilation to minimize exposure levels. Open windows and
doors and use fans to displace vapors.
Use appropriate NIOSH approved respirator.
Use OSHA approved safety glasses or goggles, puncture resistant gloves and protective or old
clothing.
Avoid generating dust during clean-up.
Avoid mercury dust generation. To avoid dispersing spilled mercury, do not spray water on it. Use
specially equipped mercury vacuum systems or eyedroppers.
Do not use standard vacuum cleaners during clean-up. Optionally, sweep up all particles, or using
disposable gloves wipe up with a damp cloth or paper towel and place all waste in puncture resistant
closed container or double-bag. Dispose of materials according to local regulations.
Practice personal hygienic protocol. Wash thoroughly before eating, drinking, smoking, handling
tobacco products, applying cosmetics, or using toilet facilities. Dispose of contaminated clothing.
Seek competent medical assistance for any concerns or if exposures are experienced.

Disclaimer
This document has been prepared for information purposes only and does not form part of any contractual
agreement. Although GE attempts to provide current and accurate information herein, it makes no
representations regarding the accuracy or completeness of the information and assumes no liability for any
loss, damage or injury of any kind which may result from, or arise out of, the use of/or reliance on the
information by any person for any reason.

Ceramic Metal Halide Lamps – PSDS
April 2013

GE Lighting
Product Safety Data Sheets (PSDS) – Quartz Metal Halide Lamp
GE brand Quartz Metal Halide lamps, manufactured by GE Lighting, are exempt from the requirements of the
OSHA Hazard Communication Standard (29 CFR 1910.1200) because they are “articles.” The following
information is provided by GE Lighting as a courtesy to our customers and trade partners.
No material contained within a lamp is released during normal use and operation.

I. Product Identification
GE Quartz Metal Halide Lamps – QMH
Applicable Lamp Types: MVR, MVT, MPR, MXR, ARC, MBI, KRC, SPL, TU and MH
GE Lighting
1975 Noble Road
Nela Park
Cleveland, OH 44112
+1 (216) 266-2222
+1 (800) 626-2005 GE National Customer Service
GE Hungary Kft.
H-1044 Budapest, Váci út 77.
+36 1 399 1100

II. Health and Safety Information
II.1 Ultraviolet (UV) Radiation
North America
The quartz arc tube, when operating, generates a considerable amount of ultraviolet radiation. The UV is
filtered to acceptable levels by the glass outer envelope during normal use. However, if the outer envelope is
broken, the UV filtering is lost. Lamps designed for distribution in the North American market will have the
following R-warning notice required under Federal Regulation 21 CFR 1040.30:
“WARNING: This lamp can cause serious skin burn and eye inflammation from shortwave ultraviolet
radiation if outer envelope of the lamp is broken or punctured. Do not use where people will remain for
more than a few minutes unless adequate shielding or other safety precautions are used. Lamps that will
automatically extinguish when the outer envelope is broken or punctured are commercially available.
This lamp certified to comply with FDA radiation performance standards, 21 CFR Subchapter J. USA: 21 CFR
1040.30 Canada: SOR/80-381”
Turn power off before inspection, installation or removal. If the outer glass envelope is broken or damaged, the
arc tube and its support structure may still be electrically connected and could present an electrical shock
hazard.
For additional information on protection from UV radiation, visit the FDA website for more information:
http://www.fda.gov/Radiation-EmittingProducts/RadiationSafety/AlertsandNotices/ucm116540.htm

Quartz Metal Halide Lamps – PSDS
June 2016

GE Lighting
Europe, Middle East, Africa, Asia, Latin America
In addition to, or in lieu of the UV marking requirements for North America, QMH lamps may be marked with
symbols corresponding to the specific effective radiant UV power as specified in IEC 62035. Furthermore, risk
group labeling may also be affixed to the lamp or packaging to provide lamp system guidance as specified in
IEC/TR 62471. These markings and labels harmonize with adherence to exposure limits and protective
measures within Directive 2006/25/EC regarding risks arising from artificial non-coherent optical radiation.
II.2. Lamp Materials Exposure

-- There are no known health concerns that result from exposure to intact lamps or to occasional
exposure to broken lamps. The possibility of glass cuts is the primary hazard of broken lamps if
the quartz arc tube remains intact. The constituents identified below are contained within the
durable inner arc tube of the lamp.
Mercury Exposure
The concentration of mercury in the atmosphere resulting from the breakage of one or a small number of
lamps should result in no significant exposure to the individual. If breaking a large number of lamps for disposal
or storing failed lamps with broken arc tubes, see Disposal Concerns in Section IV, and the Special Handling
Information in Section VI.
Thallium Exposure
Thallium is a cumulative poison and can be absorbed through the skin. Toxic fumes could be emitted if heated
to decomposition. Avoid breaking the quartz arc tube. If the arc tube is broken, handle in a well-ventilated
area, with local exhaust ventilation. Personal protective equipment including wearing of gloves is
recommended.
Low Level Radiation Emitter Exposure - Krypton-85
Low levels of radioactive Krypton-85 gas may be present in the argon gas contained within the lamp arc tube.
The argon and Kr-85 gases are chemically inert. Radioactive material do not escape from an intact arc tube,
and the air concentration of Kr-85 resulting from the breakage of one or a small number of lamps will result in
no significant exposure to the individual. For a quartz arc tube with Kr-85 activity level ranging 324-10000 Bq,
the expected gamma emitter dose rate would be 9.87E-6 to 3.02E-4 µSv/h at a distance of 10.0cm assuming
no shielding from lamp or package. In the unlikely event of arc tube breakage, traces of Krypton-85 gas
immediately disperses in the air. Krypton gas and its radioactive isotope are inert (they do not react chemically
with other substances) and are not absorbed by the body. Breakage of the outer envelope will not result in
release of Krypton-85.
Low Level Radiation Emitter Exposure - Thorium
Low levels of radioactive thorium metal may be alloyed in the tungsten electrodes contained within the lamp
arc tube. This thorium is identified as an unimportant quantity of radioactive source material - emissions do not
escape an intact arc tube. Breakage of one or a small number of lamps will result in no significant exposure to
the individual.
Thorium iodide may also be present in the dose. Thorium iodide may be irritating to the nose, mucus
membranes and respiratory tract, if the arc tube is broken.
“The radiological consequences for members of the public, including lighting industry and other involved
professionals, were demonstrated to be insignificant during the entire life cycle of the lamps, including waste
disposal”, according to IAEA-TECDOC-1679.1

Exemption from Regulatory Control of Goods Containing Small Amounts of Radioactive Material, (IAEA-TECDOC1679, 2012) available at http://www-pub.iaea.org/books/iaeabooks/8834/Exemption-from-Regulatory-Controlof-Goods-Containing-Small-Amounts-of-Radioactive-Material
1

Quartz Metal Halide Lamps – PSDS
June 2016

GE Lighting
Quartz and Ceramic
Quartz in the form of fused or amorphous silica has not been identified as a carcinogen. The ceramic arc tube
is made of polycrystalline alumina (PCA) and is a material generally considered to have a low order of toxicity.
Barium Peroxide
Barium peroxide getters are identified as a one-sided copper colored stainless steel disk within the outer
envelope. If present, barium peroxide is extremely hazardous if ingested and is an oxidizing agent. It is also a
potential irritant if it comes into contact with the eyes and skin. Use personal protective equipment when
handling if the outer bulb is broken or removed.
Lead Solder
Lead may be present in the solder on some lamp bases. Lead is not a health hazard with intact lamps. The
concentration of lead resulting from the breakage of one or a small number of lamps should result in no
significant exposure to the individual.

III. Fire and Explosion Data
WARNING: Unexpected lamp rupture may cause injury, fire, or property damage. Do not use lamp beyond
rated life and adhere to all applicable caution and warning notices. To further reduce the possibility of
rupture, turn lamp off at least once for 15 minutes per week.
An arc tube rupture can burst and shatter the outer glass bulb resulting in the discharge of glass fragments
and extremely hot quartz particles (as high as 1100°C / 2012°F). There is a risk of personal injury, property
damage, burns, and fire. Use in enclosed luminaire which complies with UL1598 or IEC 60598. GE also offers
self-shielded lamps suitable for operation in open luminaires.
Caution and warning notices for each GE product may be viewed online at
http://commercial.gelighting.com/catalog/
Further guidance on the application and use of Quartz Metal Halide lamps is available from NEMA document
LSD 71, Best Practices for Metal Halide Lighting Systems Relative to Lamp Rupture Risks. LSD 71 may be
viewed online at http://www.nema.org/
In the case of fire where these lamps may be present, it is recommended to wear self-contained breathing
apparatus in case of toxic fumes.

IV. Disposal Information
GE Lighting recommends that all mercury-containing lamps be recycled.
All Metal Halide lamps contain mercury in the arc tube. Quartz Metal Halide lamps with Edison Screw base caps
may use lead solder. A Toxicity Characteristic Leaching Procedure (TCLP) test conducted on the lamp for lead or
mercury could cause the lamp to be classified as a hazardous waste in the United States. Many businesses in
the United States manage these lamps as Universal Wastes.
Some states require all mercury containing lamps to be recycled, contact your state environmental department
for any regulations that may apply. To check state regulations or to locate a recycler, go to
http://www.lamprecycle.org/ or call 1-800-435-4448.
In European Union Member States these lamps shall be disposed and collected separately from universal
waste. Lamps will be marked with the WEEE (Waste Electrical and Electronic Equipment) label in compliance
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with Article 14(4) of Directive 2012/19/EU and European standard EN 50419. Please refer to the provisions of
local regulations to ensure compliance.
If breaking a large number of lamps for disposal or storing failed lamps with broken arc tubes, appropriate
monitoring, controls, and equipment should be implemented to control airborne mercury and dust levels, low
level radiation emitter levels or surface contamination. Such work should be done in a well-ventilated area,
with local exhaust ventilation. Personal protective equipment including wearing of gloves is recommended.

V. Lamp Transportation
QMH lighting products contain materials that may be HMT regulated under specific circumstances.
MERCURY
Mercury may be regulated as a hazardous material in transportation. On January 1st, 2013, the unique UN
identification number for mercury contained in manufactured articles such as lamps was changed from
UN2809 Class 8, to UN3506 Class 8 with a 6.1 toxic subsidiary risk. The regulatory limits for UN3506 are
transportation mode specific, with the limits for air shipment being the most restrictive. Air limits are based on
the amount of mercury per lamp as well as the amount of mercury per package.
MERCURY PLUS LOW-LEVEL RADIATION EMITTING MATERIALS
The inner arc tubes of High Intensity Discharge lamps may also contain small quantities of the low-level
radiation emitting materials thorium and/or Krypton-85 in addition to mercury. These lamps may be HMT
regulated depending on the makeup of the individually shipped consignment. Certain consignments may be
classified as UN2911 Excepted package, with certain packages in those consignments regulated as UN3506.
The UN2911 limits apply to all transport modes. Consult appropriate shipping guidance for package regulatory
limits.

VI. Special Handling Information – For Broken Lamps
Exposure Control / Personal Protection










If arc tubes are broken, ventilate area where breakage occurred.
Use adequate general and local exhaust ventilation to minimize exposure levels. Open windows and
doors and use fans to displace vapors.
Use appropriate NIOSH approved respirator.
Use OSHA approved safety glasses or goggles, puncture resistant gloves and protective or old
clothing.
Avoid generating dust during clean-up.
Avoid mercury dust generation. To avoid dispersing spilled mercury, do not spray water on it. Use
specially equipped mercury vacuum systems or eyedroppers.
Do not use standard vacuum cleaners during clean-up. Optionally, sweep up all particles, or using
disposable gloves wipe up with a damp cloth or paper towel and place all waste in puncture resistant
closed container or double-bag. Dispose of materials according to local regulations.
Practice personal hygienic protocol. Wash thoroughly before eating, drinking, smoking, handling
tobacco products, applying cosmetics, or using toilet facilities. Dispose of contaminated clothing.
Seek competent medical assistance for any concerns or if exposures are experienced.

Disclaimer
This document has been prepared for information purposes only and does not form part of any contractual
agreement. Although GE attempts to provide current and accurate information herein, it makes no
representations regarding the accuracy or completeness of the information and assumes no liability for any
loss, damage or injury of any kind which may result from, or arise out of, the use of/or reliance on the
information by any person for any reason.
Quartz Metal Halide Lamps – PSDS
June 2016

GE Lighting
Product Safety Data Sheets – SHOWBIZ Metal Halide Lamp
GE brand SHOWBIZ Metal Halide lamps, manufactured by GE Lighting, are exempt from the requirements of
the OSHA Hazard Communication Standard (29 CFR 1910.1200) because they are “articles.” The following
information is provided by GE Lighting as a courtesy to our customers and trade partners.
No material contained within a lamp is released during normal use and operation.

I. Product Identification
GE SHOWBIZ Metal Halide Lamps
Applicable Lamp Types: CSR, CSD, and CSS
GE Lighting
1975 Noble Road
Nela Park
Cleveland, OH 44112
+1 (216) 266-2222
+1 (800) 626-2005 GE National Customer Service
GE Hungary Kft.
H-1044 Budapest, Váci út 77.
+36 1 399 1100

II. Health Concerns
II.1 Ultraviolet (UV) Radiation
UV emitted from this product. Lamp emits UV radiation which may cause eye or skin injury. Avoid exposure of
eye and skin to unshielded lamp. Since UV radiation in excess of the Exempt Group classification may exist, and
viewer-related risk is dependent upon how the user installs and uses these products, lamps contain risk group
label RG-3, in accordance with IEC/TR 62471 and ANSI/IESNA RP-27.3. Lamps may also contain the H.2 symbol
in accordance with IEC 62035.
Some SHOWBIZ lamps include UVC in the lamp description. These lamps contain a UV filter that reduces the
specific effective radiant UV power to less than 6mW/klm, or even less than 2mW/klm. However, because the
manufacturer is unable to control user hazard distance, viewer-related risk group classification of RG-3 is
retained.
For all SHOWBIZ lamps, these markings and labels harmonize with adherence to exposure limits and protective
measures within Directive 2006/25/EC regarding risks arising from artificial non-coherent optical radiation. Use
in an enclosed fixture rated for this product. Turn power off before inspection, installation, or removal.

II.2. Lamp Materials Exposure

-- There are no known health concerns that result from exposure to intact lamps or to occasional
exposure to broken lamps that have an outer envelope. The possibility of glass cuts is the
primary hazard of broken lamps if the inner quartz arc tube remains intact. The constituents
identified below are contained within the durable inner arc tube of the lamp.
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Mercury Exposure
The concentration of mercury in the atmosphere resulting from the breakage of one or a small number of
lamps should result in no significant exposure to the individual. If breaking a large number of lamps for disposal
or storing failed lamps with broken arc tubes, see Disposal Concerns in Section IV, and the Special Handling
Information in Section VI.
Thallium Exposure
Thallium is a cumulative poison and can be absorbed through the skin. Toxic fumes could be emitted if heated
to decomposition. Avoid breaking the quartz arc tube. If the arc tube is broken, handle in a well-ventilated
area, with local exhaust ventilation. Personal protective equipment including wearing of gloves is
recommended.
Low Level Radiation Emitter Exposure - Krypton-85
Low levels of radioactive Krypton-85 gas may be present in the argon gas contained within the lamp arc tube.
The argon and Kr-85 gases are chemically inert. Radioactive material do not escape from an intact arc tube,
and the air concentration of Kr-85 resulting from the breakage of one or a small number of lamps will result in
no significant exposure to the individual. For a quartz arc tube with Kr-85 activity level ranging 1540-9700 Bq,
the expected gamma emitter dose rate would be 4.65E-5 to 2.93E-4 µSv/h at a distance of 10.0cm assuming
no shielding from lamp or package. In the unlikely event of arc tube breakage, traces of Krypton-85 gas
immediately disperse in the air. Krypton gas and its radioactive isotope are inert (they do not react chemically
with other substances) and are not absorbed by the body. Breakage of the outer envelope will not result in
release of Krypton-85.
“The radiological consequences for members of the public, including lighting industry and other involved
professionals, were demonstrated to be insignificant during the entire life cycle of the lamps, including waste
1
disposal”, according to IAEA-TECDOC-1679.
Quartz and Ceramic
Quartz in the form of fused or amorphous silica has not been identified as a carcinogen. The ceramic arc tube
is made of polycrystalline alumina (PCA) and is a material generally considered to have a low order of toxicity.

III. Fire and Explosion Data
WARNING: Unexpected lamp rupture may cause injury, fire, or property damage. Do not use lamp beyond
rated life and adhere to all applicable caution and warning notices. Do not touch glass with bare hands.
An arc tube rupture can burst and shatter the outer glass bulb resulting in the discharge of glass fragments
and extremely hot quartz particles (as high as 1100°C / 2012°F). There is a risk of personal injury, property
damage, burns, and fire. Use in enclosed luminaire which complies with UL1598 or IEC 60598.
Caution and warning notices for each GE product may be viewed online at http://www.gelighting.com/
In the case of fire where these lamps may be present, it is recommended to wear self-contained breathing
apparatus in case of toxic fumes.

Exemption from Regulatory Control of Goods Containing Small Amounts of Radioactive Material, (IAEA-TECDOC1679, 2012) available at http://www-pub.iaea.org/books/iaeabooks/8834/Exemption-from-Regulatory-Controlof-Goods-Containing-Small-Amounts-of-Radioactive-Material
1
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IV. Disposal Concerns
GE Lighting recommends that all mercury-containing lamps be recycled.
All Metal Halide lamps contain mercury in the arc tube. A Toxicity Characteristic Leaching Procedure (TCLP) test
conducted on the lamp for mercury could cause the lamp to be classified as a hazardous waste in the United
States. Many businesses in the United States manage these lamps as Universal Wastes.
Some states require all mercury containing lamps to be recycled, contact your state environmental department
for any regulations that may apply. To check state regulations or to locate a recycler, go to
http://www.lamprecycle.org/ or call 1-800-435-4448.
In European Union Member States these lamps shall be disposed and collected separately from universal
waste. Lamps will be marked with the WEEE (Waste Electrical and Electronic Equipment) label in compliance
with Article 14(4) of Directive 2012/19/EU and European standard EN 50419. Please refer to the provisions of
local regulations to ensure compliance.
If breaking a large number of lamps for disposal or storing failed lamps with broken arc tubes, appropriate
monitoring, controls, and equipment should be implemented to control airborne mercury and dust levels, low
level radiation emitter levels or surface contamination. Such work should be done in a well-ventilated area,
with local exhaust ventilation. Personal protective equipment including wearing of gloves is recommended.

V. Lamp Transportation
SHOWBIZ Metal Halide lighting products contain materials that may be HMT regulated under specific
circumstances.
MERCURY
Mercury may be regulated as a hazardous material in transportation. On January 1st, 2013, the unique UN
identification number for mercury contained in manufactured articles such as lamps was changed from
UN2809 Class 8, to UN3506 Class 8 with a 6.1 toxic subsidiary risk. The regulatory limits for UN3506 are
transportation mode specific, with the limits for air shipment being the most restrictive. Air limits are based on
the amount of mercury per lamp as well as the amount of mercury per package.

MERCURY PLUS LOW-LEVEL RADIATION EMITTING MATERIALS
The inner arc tubes of High Intensity Discharge lamps may also contain small quantities of the low-level
radiation emitting materials Krypton-85 in addition to mercury. These lamps may be HMT regulated depending
on the makeup of the individually shipped consignment. Certain consignments may be classified as UN2911
Excepted package, with certain packages in those consignments regulated as UN3506. The UN2911 limits
apply to all transport modes. Consult appropriate shipping guidance for package regulatory limits.
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VI. Special Handling Information – For Broken Lamps
Exposure Control / Personal Protection










If arc tubes are broken, ventilate area where breakage occurred.
Use adequate general and local exhaust ventilation to minimize exposure levels. Open windows and
doors and use fans to displace vapors.
Use appropriate NIOSH approved respirator.
Use OSHA approved safety glasses or goggles, puncture resistant gloves and protective or old
clothing.
Avoid generating dust during clean-up.
Avoid mercury dust generation. To avoid dispersing spilled mercury, do not spray water on it. Use
specially equipped mercury vacuum systems or eyedroppers.
Do not use standard vacuum cleaners during clean-up. Optionally, sweep up all particles, or using
disposable gloves wipe up with a damp cloth or paper towel and place all waste in puncture resistant
closed container or double-bag. Dispose of materials according to local regulations.
Practice personal hygienic protocol. Wash thoroughly before eating, drinking, smoking, handling
tobacco products, applying cosmetics, or using toilet facilities. Dispose of contaminated clothing.
Seek competent medical assistance for any concerns or if exposures are experienced.

Disclaimer
This document has been prepared for information purposes only and does not form part of any contractual
agreement. Although GE attempts to provide current and accurate information herein, it makes no
representations regarding the accuracy or completeness of the information and assumes no liability for any
loss, damage or injury of any kind which may result from, or arise out of, the use of/or reliance on the
information by any person for any reason.
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Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
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Ludlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology, or to the calibration facilities of
other International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration techniques.
The calibration system conforms to the requirements of ANSl/NCSL Z540-1-1994 and ANSI N323-1978
State of Texas Calibration License No. L0-1963
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