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ABSTRACT

A special study of the optical hazards associated with the operation o~five different types of laboratory ultraviolet sources in the ToxicologyDivision of the US Army Environmental Hygiene Agency was performedduring the period July — September 1976.

Recommendations include a requirement for operators to wear protectiveeyewear when exposed to the Shortwave lamps and the placing of labelson all of the lamps.
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NONIONIZING RADIATION PROTECTION SPECIAL STUDY NO. 42-0305-77
SPECTRAL IRRADIANCE OF SEVE RAL ULTRAVIOLET SOURCES

JULY - SEPTEMBER 1976

1. AUTHORITY. Disposition Form, HSE-LT, this Agency, 5 May 1976 ,
subject: Request for Analysis.

2. REFERENCES.

a. AR 40—46 , Control of Health Hazards from Lasers and Other High
Intensity Optical Sources , 6 February 1974.

b. AR 40—5, Health and Environment , 25 September 1974.

3. PURPOSE . To evaluate the potential hazards associated with the
ultraviolet radiation emitted by several sources and to make recozmnemdations
designed to eliminate exposure of unprotected personnel to potentially
hazardous ultraviolet radiation emitted by these lamps.

4.  GENERAL .

a. Background. The Toxicology Division of the US Army Environmental
Hygiene Agency uses several types of ultraviolet lamps for various studies
on photochemically induced toxicity. Similar lamps are used throughout
Army hospitals in phototherapy. These lamps produce most of their
radiation in the UV—A (315 run - 400 mm) spectral region (“BLACKLrGHT”) and
at 254 run, an emission line in the mercury spectrum. The 254 mis line of
mercury lies in the actinjc ultraviolet (200 mm - 315 run). Figure 1
shows a plot of the solar irradiance at sea level from 270 run - 400 mm for
comparison to the ultraviolet sources evaluated in this study.

b. Instrumentation. EG&G 585 Spectroradiometer with High Sensitivity
Detector.

5. FINDINGS. Figures 2 - 6 show the spectral irradiance in the region
200 mm - 400 run produced at a distance of 15 cm from the source and also
include a 3hort table showing permissible exposure durations.
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Figure 1. ~b olute Solar Sp.ctral Irradiance at Sea Level on a Clear Day
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Figure 2. Absolute Spectral Irradiance of the Ultra-Violet Products, Inc.,
Mineral Light I~ngwave UVSL2S
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Figure 3. Absolute Spectral IrradianCe of the Ultra-Violet Products, Inc.,
Mineral Light Shortwave UVSL25
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Figure 4. Absoluti Spectral Irradiance of Blak—Ray Model B l00
Made by Ultra-Violet Product., Inc., Lamp is H44GS-l08
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Figure 5. Absolute Spectral Irradiance of the Mineral Light Model R52.
This Fixture is Manufactured by Ultra-Violet Products, Inc.
Note: Spectrum Emitted by Longwave Side No Different from
Shortwave.
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Figure 6. Absolute Spectral Irradiance of the B—100 Spectroline
Manufactured by BLACICLIGHT Eastern Corp.
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6. CONCLUSION . The five sources evaluated emit potent ial ly  hazardous
levels of optical radiation at a distance of 15 cm.

7 . RECOM!~~NDATIONS .

a. Provide plastic laboratory goggles to workers who must operate the
Mineral Light Model R52 arid the shortwave part of the Mineral Light UVSL2r .

These goggles should be worn during operation of the two Mineral Lights
[paragraph l- 5 d ( 3 ) ,  AR 40—46] .

b. Place labols on the Mineral Light Model R52 and the Mineral Light
Shortwave UVSL25 as follows : [paragraph l— 5 d ( l )  of AR 40—46] .

CAUTION
EYE AND SKIN HAZARD

DO NOT EXPOSE
EYE OR SKIN TO LIGHT
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c. Place warning labels on the B-lOO Spectroline and B—lOO Blak—Ray®
as follows:

CAUTION
ARC SOURCE

~~~~~~~~ EYE AND SKIN HAZARD

LUIIT EXPOSURE

OF EYE OR SKW~1

APP~~VED: FRANKS

Laser Microwave Divisionj4, ~ Physicist

BERT T. $FA~GEMANN, Ph.D.
LTC, MSC
Chief , Laser Microwave Division 

~~~~~~~~~~
DARIUS J. CKEWS
Electronics Technician
Laser Microwave Division

COL, MSC
Director, Radiation and
Environmental Sciences

® Blak—Ray is a registered trademark of Ultra-Violet Products, Inc.,
San Gabriel, California. Use of trademarked name does not imply
endorsement by the US Army , but is used only to assist in identification of
a specific product.
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