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Chapter 60: Non-laser UV Source Safety  

Quick Start Summary 
Product ID: 774 | Revision ID: 2685 | Date published: 31 May 2024 | Date effective: 31 May 2024 
URL: https://www-group.slac.stanford.edu/esh/eshmanual/references/uvQuickstart.pdf 

1 Who needs to know about these requirements 
The requirements of Non-laser UV Source Safety apply to workers, equipment/system owners, area 
managers, ESH coordinators, the non-laser UV source safety program manager, and Purchasing. They 
cover the purchase, review, approval to operate, and operation of incoherent (non-laser) ultraviolet (UV) 
radiation sources, including gas-discharge lamps and light-emitting diodes (LEDs), which operate at 
wavelengths between 180 nanometers (nm) and 400 nm. 

This program focuses on UV sources used for laboratory and facility research programs. It does not apply 
to the small amount of UV radiation that may be emitted in some commercial products used by the general 
public such as fluorescent lighting. 

2 Why 
The primary hazards associated with the operation of these sources are potential eye damage and skin 
burns. UV radiation is invisible and its hazard may not be readily perceived by a worker. Other potential 
hazards include ozone production, and hazards associated with pressurized lamps operating with high 
voltage and high current. 

3 What do I need to know 
Worker exposure to UV radiation must not exceed threshold limit values (TLVs). To achieve this, UV 
sources must be reviewed and classified by risk group (RG-0 through RG-3) and controls implemented 
appropriate to the risk group and an application-specific hazard evaluation. 

All sources must have an equipment/system owner, and all purchases of UV sources must be reviewed by 
the ESH coordinator and UV source safety program manager. RG-2 and RG-3 sources require an approved 
standard operating procedure (SOP) and an approval to operate (from the area manager, ESH coordinator, 
and program manager). 

4 When 
These requirements take effect 31 May 2024. 

5 Where do I find more information 
SLAC Environment, Safety, and Health Manual (SLAC-I-720-0A29Z-001) 

 Chapter 60, “Non-laser UV Source Safety”

Or contact the program manager. 

This chapter was last reviewed for currency 5/31/2024. 
The next thorough review is due 5/31/2027.

https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-internal.slac.stanford.edu/esh/docreview/reports/revisions.asp?ProductID=774
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvQuickstart.pdf
https://esh.slac.stanford.edu/eshmanual/
https://esh.slac.stanford.edu/hazardous_activities/uv/
https://esh.slac.stanford.edu/hazardous_activities/uv/
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Chapter 60  

Non-laser UV Source Safety   
Product ID: 771 | Revision ID: 2665 | Date published: 31 May 2024 | Date effective: 31 May 2024 
URL: https://www-group.slac.stanford.edu/esh/eshmanual/pdfs/ESHch60.pdf 

1 Purpose 
The purpose of this program is to protect workers from the hazards posed by incoherent (non-laser) 
ultraviolet (UV) radiation sources, including gas-discharge lamps and light-emitting diodes (LEDs), which 
operate at wavelengths between 180 nm and 400 nm.  

Primary hazard concerns are eye and skin injuries from UV exposure. UV radiation is invisible and its 
hazard may not be readily perceived by a worker. Other potential hazards include ozone production and 
hazards associated with pressurized lamps operating with high voltage and high current. 

This program covers the purchase, review, approval to operate, and operation of incoherent UV sources.   

It applies to workers, equipment/system owners, area managers, ESH coordinators, the non-laser UV 
source safety program manager, and Purchasing. 

This program is based on the following standards: 

1. American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLVs) 
for Chemical Substances and Physical Agents and Biological Exposure Indices (BEIs) (ACGIH TLVs 
and BEIs) for occupational exposure limits 

2. International Electrotechnical Commission (IEC) 62471-6, “Photobiological Safety of Lamps and 
Lamp Systems”, Part 6, “Ultraviolet Lamp Products” (IEC 62471-6), for guidance on hazard 
evaluation and requirements for control measures and training 

This program focuses on UV sources used for laboratory and facility research programs. It does not apply 
to the small amount of UV radiation that may be emitted in some commercial products used by the general 
public such as fluorescent lighting. 

Arc welding and plasma cutting are sources of infrared, UV, and visible light, but are not covered by this 
program. For welding and plasma cutting, follow the guidance on work practices and PPE described in 
American National Standards Institute (ANSI) Z49.1, “Safety in Welding, Cutting and Allied Processes” 
(ANSI Z49.1). 

2 Roles and Responsibilities 
Functional roles and general responsibilities for each under this program are listed below. More detailed 
responsibilities and when they apply are provided in the procedures, processes, and requirements. 

https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-internal.slac.stanford.edu/esh/docreview/reports/revisions.asp?ProductID=771
https://www-internal.slac.stanford.edu/esh/docreview/reports/revisionhistory.asp?RevisionID=2665
https://www-group.slac.stanford.edu/esh/eshmanual/pdfs/ESHch60.pdf
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
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The roles may be performed by one or more individuals and one individual may play more than one role, 
depending on the structure of the organizations involved. Responsibilities may be delegated.  

2.1 Worker 
 Becomes familiar with all potential UV hazards in their work area  

 Learns and follows the requirements of this program and the UV source safety procedures and hazard 
control methods appropriate for the risk group and hazard evaluation of the UV source being used, 
including completing required training and wearing required personal protective equipment (PPE) 

 Follows work planning and control requirements 

2.2 Equipment / System Owner 
 Informs ESH coordinator and UV source safety program manager of intent to purchase or operate a 

UV source 

 When ordering a UV source, reports purchase in the Purchasing system; if using other purchase 
methods, notifies the UV source safety PM of intent  

 Collects information on source parameters from the manufacturer necessary to perform a preliminary 
assessment of the source 

 With the UV source safety program manager, performs a hazard evaluation, and determines 
requirements for control measures and training, based on the risk group and hazard evaluation  

 Ensures that labels and signs appropriate for the UV risk group are posted  

 Creates appropriate on-the-job training (OJT) and documents its delivery 

 Maintains UV source information provided by the manufacturer, including user manual  

For RG-2 or RG-3 sources:  

 Creates an appropriate SOP for use of the equipment and submits to ESH coordinator and UV source 
safety program manager for approval 

 Performs configuration and safety checks  

 Requests approval to operate from the ESH coordinator, UV source safety program manager, and area 
manager (following the Non-laser UV Source Safety: Application Process) 

 Validates that users employ required PPE 

2.3 Area Manager 
 Ensures the area entryway posting includes the UV source information 

For RG-2 or RG-3 sources:  

 Approves operation, with the ESH coordinator and UV source safety program manager  

https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
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2.4 ESH Coordinator  
 Evaluates additional hazards (electrical, fire, pressure, ozone, and so on) and appropriate requirements 

for control measures and training associated with the source equipment and its operation 

For RG-2 or RG-3 sources:  

 Reviews and approves the SOP, with the UV source safety program manager 

 Approves operation, with the UV source safety program manager and area manager 

2.5 Purchasing Department 
 Notifies the incoherent UV source safety program manager of an order being placed for incoherent 

ultraviolet sources 

2.6 Non-laser UV Source Safety Program Manager 
 Classifies the UV source into the appropriate risk group (RG-0 through RG-3), with assistance of 

equipment/source owner 

 With the equipment/system owner, and through consultation with UV subject matter experts (SMEs) as 
appropriate, classifies UV sources, performs a hazard evaluation, and determines requirements for 
control measures and training, based on the risk group and hazard evaluation 

For RG-2 or RG-3 sources:  

 Reviews and approves the SOP, with the ESH coordinator  

 Conducts a site inspection and safety check verification  

 Approves operation, with ESH coordinator and area manager 

 Maintains completed approval to operate forms 

3 Procedures, Processes, and Requirements 
These documents describe the detailed requirements for this program and how to implement them. 

 Non-laser UV Source Safety: Application Process (SLAC-I-730-0A05C-004). Describes process for 
purchase, review, and approval to operate of incoherent UV sources 

 Non-laser UV Source Safety: Exposure Limits, Hazard Evaluation, and Risk Group Classification  
(SLAC-I-730-0A05S-015). Describes requirements for exposure limits, hazard evaluation, and risk 
group classification of incoherent UV sources 

 Non-laser UV Source Safety: Control Requirements (SLAC-I-730-0A05S-016). Describes controls for 
the operation of incoherent UV sources 

These are the forms and tools for this program:  

 Non-laser UV Source Safety: RG-2 and RG-3 Approval to Operate Form (SLAC-I-730-0A05J-010). 
Form for documenting approval to operate an RG-2 or RG-3 UV source 

https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceControls.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
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These are other program documents and resources:  

 Non-laser UV Source Safety Program Site (SharePoint) 

4 Training 

4.1 Worker 
Workers who operate or may be exposed to an RG-2 or RG-3 source must complete the following training: 

 Equipment-specific training provided by the equipment/system owner; the equipment/system owner 
must document this training; refresher training for this should be conducted annually 

 ESH Course 120, Work Planning and Control Overview (ESH Course 120) 

 One of the following (every 24 months):   

– ESH Course 110, Lab Safety for Particle Experimentalists (ESH Course 110) 

– ESH Course 128, Laboratory Safety Orientation (ESH Course 128)  

4.2 Equipment / System Owner 
Equipment/system owners for RG-2 or RG-3 UV sources must complete the following training: 

 ESH Course 120, Work Planning and Control Overview (ESH Course 120) 

 One of the following (every 24 months):   

– ESH Course 110, Lab Safety for Particle Experimentalists (ESH Course 110) 

– ESH Course 128, Laboratory Safety Orientation (ESH Course 128)  

5 Definitions 
actinic UV. Ultraviolet (UV) radiation capable of producing a photochemical effect 

erythema. Transient reddening of the skin (commonly referred to as “sunburn”), due to exposure from UV 
radiation (primarily UV-B) 

irradiance. Radiant power per unit area incident on a surface, expressed in W/cm2  

occupational exposure limit (OEL). A limit for exposure of a worker to a chemical substance or physical 
agent. OELs are typically set by national agencies and safety and health organizations to prevent adverse 
health effects from workplace exposures. OELs may be mandatory, as with the permissible exposure limits 
(PELs) set by the Occupational Safety and Health Administration, or recommended, as with threshold limit 
values (TLVs) set by the American Conference of Governmental Industrial Hygienists (ACGIH) or 
recommended exposure limits (RELs) set by the National Institute for Occupational Safety and Health 
(NIOSH). For incoherent UV radiation, SLAC uses TLVs as its OELs.  

https://slac.sharepoint.com/sites/ESH/uv/
https://www-internal.slac.stanford.edu/esh-db/training/slaconly/bin/catalog_item.asp?course=120
https://www-internal.slac.stanford.edu/esh-db/training/slaconly/bin/catalog_item.asp?course=110
https://www-internal.slac.stanford.edu/esh-db/training/slaconly/bin/catalog_item.asp?course=128
https://www-internal.slac.stanford.edu/esh-db/training/slaconly/bin/catalog_item.asp?course=120
https://www-internal.slac.stanford.edu/esh-db/training/slaconly/bin/catalog_item.asp?course=110
https://www-internal.slac.stanford.edu/esh-db/training/slaconly/bin/catalog_item.asp?course=128


SLAC National Accelerator Laboratory 
Environment, Safety & Health Division 
Chapter 60: Non-laser UV Source Safety 

31 May 2024 SLAC-I-720-0A29Z-001-R023.0 5 of 6 

personal protective equipment (PPE). Personal safety protective devices used to mitigate UV exposure 
hazards, for example, protective eyewear, faceshields, protective clothing and gloves 

photokeratitis and photoconjunctivitis. Transient responses of the cornea and conjunctiva of the eye from 
UV radiation (primarily UV-B and UV-C), sometimes referred to as “welder’s flash” and “snowblindness”. 
Symptoms include a feeling of “sand in the eye” and some clouding of vision.   

protective housing. An enclosure that surrounds the UV source, except for its output aperture 

radiant exposure. Radiant energy per unit area incident on a surface, expressed in J/cm2  

standard operating procedure (SOP). An approved document that describes the UV source, configuration 
for the source and its application, hazard evaluation, risk group classification and control measures. 

subject matter expert (SME). Individual possessing special expertise in a subject, for example, industrial 
hygiene, laser safety, UV safety, confined space entry, or lead abatement. Some SMEs may be outside of 
the ESH Division, for example, hoisting and rigging SMEs reside within the Facilities and Operations 
Division. 

time-weighted average (TWA) irradiance. The cumulative radiant exposure over an eight-hour (30,000 
second) workday divided by the exposure duration, expressed in W/cm2 

threshold limit value (TLV). Recommended occupational exposure limit published by the American 
Conference of Governmental Industrial Hygienists (ACGIH). (See also occupational exposure limit 
[OEL].) The TLVs for UV “refer to incoherent UV radiation with wavelengths between 180 and 400 nm 
and represent conditions under which it is believed that nearly all healthy workers may be reasonably 
exposed without acute adverse health effects, such as erythema and photokeratitis”. (ACGIH TLVs and 
BEIs)   

ultraviolet (UV) radiation. Optical radiation with wavelengths in the range 180–400 nm 

 UV-A. Ultraviolet radiation with wavelengths in the range 315–400 nm

 UV-B. Ultraviolet radiation with wavelengths in the range 280–315 nm

 UV-C. Ultraviolet radiation with wavelengths in the range 180–280 nm

6 References 

6.1 External Requirements 
The following are the external requirements that apply to this program: 

 American Conference of Governmental Industrial Hygienists (ACGIH). Threshold Limit Values 
(TLVs) for Chemical Substances and Physical Agents and Biological Exposure Indices (BEIs)
(ACGIH TLVs and BEIs) (for occupational exposure limits)

The following are external guidance documents that apply to this program; their use is not mandatory: 

https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
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 International Electrotechnical Commission (IEC) 62471-6, “Photobiological Safety of Lamps and 
Lamp Systems”, Part 6, “Ultraviolet Lamp Products” (IEC 62471-6) (for guidance on hazard 
evaluation and requirements for control measures and training) 

6.2 Related Documents 
SLAC Environment, Safety, and Health Manual (SLAC-I-720-0A29Z-001) 

 Chapter 10, “Laser Safety” 

 Chapter 50, “RF and Microwave Safety”  

Other Documents  

 American National Standards Institute (ANSI) Z49.1, “Safety in Welding, Cutting and Allied 
Processes” (ANSI Z49.1) 

 Stanford University, Department of Environmental Health and Safety. Ultraviolet Light Safety 
Awareness 

 Lawrence Berkeley National Laboratory. Environment, Safety, and Health Manual, Chapter 43, “Non-
ionizing Radiation” 

 Lawrence Berkeley National Laboratory. Environment, Health and Safety Division. Ultraviolet 
Radiation 

 Lawrence Berkeley National Laboratory. Environment, Health and Safety Division. Light-Emitting 
Diodes (LEDs) 

 

https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://esh.slac.stanford.edu/eshmanual/
https://esh.slac.stanford.edu/hazardous_activities/laser/
https://esh.slac.stanford.edu/hazardous_activities/rf/
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://ehs.stanford.edu/subtopic/ultraviolet-light-safety
https://ehs.stanford.edu/subtopic/ultraviolet-light-safety
https://www2.lbl.gov/ehs/pub3000/CH43.html
https://www2.lbl.gov/ehs/pub3000/CH43.html
https://ehs.lbl.gov/resource/documents/radiation-protection/non-ionizing-radiation/ultraviolet-radiation/
https://ehs.lbl.gov/resource/documents/radiation-protection/non-ionizing-radiation/ultraviolet-radiation/
https://ehs.lbl.gov/resource/light-emitting-diodes-leds/
https://ehs.lbl.gov/resource/light-emitting-diodes-leds/
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Application Process  
Product ID: 775 | Revision ID: 2686 | Date published: 31 May 2024 | Date effective: 31 May 2024 
URL: https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf 

1 Purpose 
The purpose of this procedure is to protect workers from the hazards posed by incoherent (non-laser) 
ultraviolet (UV) radiation sources by ensuring applicable controls are in place.  

It covers the purchase, review, implementation of hazard controls, and approval to operate of incoherent 
UV sources. 

It applies to equipment/system owners, area managers, ESH coordinators, the non-laser UV source safety 
program manager, and Purchasing. 

2 Procedure 
Hazards and controls for UV sources are determined by risk group (RG-0 through 3), in turn based on 
source output and on using an appropriate assessment distance and assessment exposure time for the 
application (see Non-laser UV Source Safety: Exposure Limits, Hazard Evaluation, and Risk Group 
Classification). Following this procedure ensures sources are reviewed and classified properly, hazards 
evaluated, and controls implemented before the source is operated. (See Non-laser UV Source Safety: 
Control Requirements.) 

Step Person Action 

1.  Equipment/system 
owner 

identifies potential ultraviolet (UV) radiation source to use at SLAC  
The manufacturer should provide the total source power, the spectrum (wavelength 
dependence), and other source information (for example, source size, and 
collimating lens if applicable). 

2.  Equipment/system 
owner 

Contacts the ESH coordinator and UV source safety PM, providing the UV source 
parameters (total source power and its spectrum), for guidance before placing 
purchase requisition 

3.  UV source safety PM Performs a preliminary assessment of the UV source and determines the risk 
group classification as described in Non-laser UV Source Safety: Exposure Limits, 
Hazard Evaluation, and Risk Group Classification 

4.  Equipment/system 
owner 

Submits requisition to Purchasing and indicates that the requisition includes a UV 
source. If using other purchase methods, notifies the UV source safety PM of intent 
to purchase source. The UV source safety program manager must be notified 
when a requisition for a UV source is submitted. 

https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-internal.slac.stanford.edu/esh/docreview/reports/revisions.asp?ProductID=775
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceControls.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceControls.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
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Step Person Action 
Online purchase requisitions have a section for the requester to complete on 
whether the purchase includes a UV source; with an affirmative response the UV 
source safety program manager and ESH coordinator will be notified automatically. 

5.  UV source safety PM  Reviews purchase requisition to ensure consistent with preliminary assessment 
and risk group classification 

6.  Equipment/system 
owner and ESH 
coordinator 

Evaluate if the UV source and its operation have hazards other than UV that need 
mitigation 
Lamps may have electrical and pressure hazards, and UV wavelengths shorter 
than 240 nm can produce ozone. The UV source may also emit hazardous visible 
and infrared radiation. 

7.  Equipment/system 
owner 

Implements controls based on the UV source risk group and the hazard evaluation 
of the source and how it is used  

For RG-2 and RG-3 Sources 

8.  Equipment/system 
owner 

Creates a standard operating procedure (SOP) for use of the equipment and 
submits to the ESH coordinator and UV source safety PM for approval 

9.  ESH coordinator and 
UV source safety PM 

Review and approve SOP 

10.  Equipment/system 
owner 

Requests approval to operate from the ESH coordinator, UV source safety program 
manager, and area manager using the Non-laser UV Source Safety: RG-2 and RG-
3 Approval to Operate Form 

11.  Equipment/system 
owner 

Performs and documents configuration and safety checks to confirm the system 
configuration is consistent with the SOP description and that correct functionality 
has been verified for any interlock requirements  

12.  UV source safety PM Performs a site inspection to verify that controls are in place and to review 
documentation of safety checks performed by the equipment/system owner 

13.  ESH coordinator, area 
manager, and UV 
source safety PM 

Approve operation, using Non-laser UV Source Safety: RG-2 and RG-3 Approval to 
Operate Form 

2.1 Approval Expiration 
Approval expiration is optional, unless the hazard evaluation determines one is needed. The default typical 
approval period, if one is needed, is for one to two years.  

If there are configuration or operational changes that impact the safety analysis, the equipment/system 
owner must contact the UV source safety program manager and obtain a new approval. 

3 Forms 
The following forms and systems are required by this procedure: 

https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
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 Non-laser UV Source Safety: RG-2 and RG-3 Approval to Operate Form (SLAC-I-730-0A05J-010). 
Form for documenting approval to operate an RG-2 or RG-3 UV source 

4 Recordkeeping 
The following recordkeeping requirements apply for this procedure:  

 For RG-2 and RG-3 sources, UV source safety program manager maintains the completed approval to 
operate form. The equipment/system owner maintains a copy. 

5 References 
SLAC Environment, Safety, and Health Manual (SLAC-I-720-0A29Z-001) 

 Chapter 60, “Non-laser UV Source Safety”  

– Non-laser UV Source Safety: Exposure Limits, Hazard Evaluation, and Risk Group Classification  
(SLAC-I-730-0A05S-015) 

– Non-laser UV Source Safety: Control Requirements (SLAC-I-730-0A05S-016) 

– Non-laser UV Source Safety Program Site (SharePoint) 

 Chapter 50, “RF and Microwave Safety”  

https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
https://esh.slac.stanford.edu/eshmanual/
https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceControls.pdf
https://slac.sharepoint.com/sites/ESH/uv/
https://esh.slac.stanford.edu/hazardous_activities/rf/
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RG-2 and RG-3 Approval to Operate Form  
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URL: https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf 

This form is used to document approval to operate an RG-2 or RG-3 ultraviolet (UV) radiation source. The form is to be completed by 
equipment/system owner, area manager, ESH coordinator, and UV source safety program manager. The completed form is to be kept by the UV 
source safety program manager and a copy by the equipment/system owner. (See Non-laser UV Source Safety: Application Process (SLAC-I-730-
0A05C-004).  
The form must be completed before beginning source operation. Approval must be renewed upon or before expiration to continue operation. 

1 Source Information 
To be completed by the equipment/system owner. 

Facility name and location  

Division and department  

Equipment/system owner  

UV source  

UV source risk group (RG)  

Standard operating procedure (SOP) 
(title, id, date) 

 

2 Checklist 
To be completed by the UV source safety program manager. All items must be completed before approval to operate may be granted. 

Item Complete? Date checked Note 

SOP approved by ESH coordinator and UV source safety PM?    

UV source configuration and safety checks completed by 
equipment/system owner? 

   

UV source inspection completed by UV source safety PM?    

3 Approvals 
By their approval signatures, the equipment/system owner, area manager, and the ESH coordinator indicate they have adequately reviewed and 
addressed safety issues relevant to operation of the UV source that are in addition to UV exposure hazards. The UV source safety program manager 
is only approving the safety controls to prevent hazardous UV exposures. 

Title Name Signature Date 

Equipment/system owner    

Area manager    

ESH coordinator    

UV source safety PM    
 

Expiration date (optional)  

An expiration date is not required, unless the hazard evaluation determines one is needed. The typical approval period, if one is needed, is for 1–2 
years. If there are configuration or operational changes that impact the safety analysis, the equipment/system owner must contact the UV source 
safety program manager and obtain a new approval. 

https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-internal.slac.stanford.edu/esh/docreview/reports/revisions.asp?ProductID=779
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
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Chapter 60: Non-laser UV Source Safety  

Exposure Limits, Hazard Evaluation, and Risk Group 
Classification  
Product ID: 777 | Revision ID: 2688 | Date published: 31 May 2024 | Date effective: 31 May 2024 
URL: https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf 

1 Purpose 
The purpose of this document is to keep worker exposures to ultraviolet (UV) radiation, with applicable 
control measures in effect to mitigate the UV hazards, below the applicable threshold limit value (TLV) 
exposure limits.  

It describes UV exposure limits, hazard evaluations, and risk group classification. Hazards and controls for 
UV sources are determined by their risk group (RG-0 through 3) and a hazard evaluation for their use 
application. The risk group is based on source output and on using an appropriate assessment distance and 
assessment exposure time for the application. Risk group classification is done before implementing any 
control measures, unless a specific control measure is intrinsic to the application. 

It applies to equipment/system owners, ESH coordinators, and the non-laser UV source safety program 
manager. 

2 Requirements 
The results of the hazard evaluation and risk group classification are used in the review and approval of 
sources (see Non-laser UV Source Safety: Application Process) and in the determination of controls to be 
used (see Non-laser UV Source Safety: Control Requirements.) 

2.1 UV Exposure Limits and Risk Groups 

2.1.1 UV Exposure Limits 

2.1.1.1 Actinic UV (180 < λ < 400 nm) Hazard for Eye and Skin 

Worker exposure to this UV hazard depends on the effective irradiance, Eeff, received. Eeff is determined 
from a spectral weighting of the source irradiance E(λ) using Equation (1), 

𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒(𝑊𝑊 𝑐𝑐𝑐𝑐2⁄ ) = � 𝐸𝐸(λ)𝑆𝑆(λ)∆λ
400 𝑛𝑛𝑛𝑛

180 𝑛𝑛𝑛𝑛

 (1)

https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-internal.slac.stanford.edu/esh/docreview/reports/revisions.asp?ProductID=777
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceControls.pdf
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where E(λ) is specified at a central wavelength λ and has units W/cm2/nm. The spectral weighting function, 
S(λ), is different for the eye and skin and is shown in Figure 1. For a monochromatic source with irradiance 
E(W/cm2) and wavelength λ, the effective irradiance is given by  
 

Eeff (W/cm2) = E(W/cm2)∙ S(λ) 

The worker’s daily UV radiant exposure, Heff, is determined from Eeff  and the exposure time texp, and must 
be below the threshold limit value, TLV = 3 mJ/cm2: 

 𝐻𝐻𝑒𝑒𝑒𝑒𝑒𝑒(𝐽𝐽 𝑐𝑐𝑐𝑐2⁄ ) = 𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒(𝑊𝑊 𝑐𝑐𝑐𝑐2⁄ )  ∙ 𝑡𝑡𝑒𝑒𝑒𝑒𝑒𝑒(𝑠𝑠) < 3𝑚𝑚𝑚𝑚 𝑐𝑐𝑐𝑐2⁄  (2) 
 

 

Figure 1  Spectral Weighting Function, S(λ), for Eye and Skin. S(λ) is identical for eye and skin for wavelengths 
in the range 300–400 nm. 

2.1.1.2 UV-A Hazard (315 < λ < 400 nm) for Eye and Skin 

The UV-A irradiance, EUV-A, is determined using Equation (3) 

 𝐸𝐸𝑈𝑈𝑈𝑈−𝐴𝐴(𝑊𝑊 𝑐𝑐𝑐𝑐2⁄ ) =  ∫ 𝐸𝐸(λ)𝑑𝑑λ400𝑛𝑛𝑛𝑛
315𝑛𝑛𝑛𝑛  (3) 

https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
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The worker’s daily UV-A exposure is determined from EUV-A and the exposure time texp, and must be below 
the following TLVs, which are the same for eye and skin: 

For texp < 1000 s, 

 𝐻𝐻𝑈𝑈𝑈𝑈−𝐴𝐴(𝐽𝐽 𝑐𝑐𝑐𝑐2⁄ ) = 𝐸𝐸𝑈𝑈𝑈𝑈−𝐴𝐴(𝑊𝑊 𝑐𝑐𝑐𝑐2⁄ )  ∙ 𝑡𝑡𝑒𝑒𝑒𝑒𝑒𝑒(𝑠𝑠) < 1.0 𝐽𝐽 𝑐𝑐𝑐𝑐2⁄  (4) 

For texp ≥ 1000 s,   

 𝐸𝐸𝑈𝑈𝑈𝑈−𝐴𝐴(𝑊𝑊 𝑐𝑐𝑐𝑐2⁄ ) < 1𝑚𝑚𝑚𝑚 𝑐𝑐𝑐𝑐2⁄  (5) 

2.1.2 UV Risk Groups 

UV sources can be classified according to the risk groups defined below, with associated emission limits 
for each group. A source’s risk group helps determine what control measures need to be applied. For 
classifying a source, its emission is generally evaluated at a distance of 50 cm for eye exposure and 20 cm 
for skin exposure unless different minimum exposure distances are appropriate for the application and 
source configuration. 

2.1.2.1 Exempt Group (RG-O) 

No optical hazard is reasonably foreseeable, even for continuous, unrestricted use. 

 There are two RG-0 emission limits that must be satisfied: 

1. For an 8-hour (30,000 s) workday, the time-weighted average of Eeff must be less than 0.1 µW/cm2 
and the effective UV radiant exposure (Heff) must be less than 3 mJ/cm2; see Equations (1) and (2). 

2. For long exposures greater than 1000 s, the time-weighted average of EUV-A must be less than 
1 mW/cm2. In addition, the UV-A radiant exposure (HUV-A) in any 1000 s time interval must be 
less than 1 J/cm2; see Equations (3) through (5). 

The RG-0 emission limits are the TLVs described in Section 2.1.1. 

2.1.2.2 Risk Group 1 (RG-1) 

Safe for most applications, except where prolonged direct ocular exposures may be expected. 

The actinic UV emission limit for RG-1 is a factor 3 times higher than for RG-0, while the UV-A exposure 
limit for RG-1 is a factor 3.3 times higher than for RG-0. 

2.1.2.3 Risk Group 2 (RG-2)  

Generally, do not pose a realistic optical hazard because either uncomfortable glare causes aversion or 
because lengthy exposures are unrealistic. 

The actinic UV emission limit for RG-2 is a factor 30 times higher than for RG-0, while the UV-A 
exposure limit for RG-2 is a factor 10 times higher than for RG-0. 

2.1.2.4 Risk Group 3 (RG-3) 

Pose a potential hazard even for brief exposures that can be shorter than an aversion response. 
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Any UV source whose emission exceeds the RG-2 emission limits is classified as RG-3. 

Table 1  Emission Limits for RG-0, RG-1, and RG-2 

Hazard 
Emission Limit 
Quantity RG-0 RG-1 RG-2 

Actinic UV Eeff , 8hr TWA  < 0.1 µW / cm2 < 0.3 µW / cm2 < 3 µW / cm2 

8hr Heff < 3 mJ / cm2 < 9 mJ / cm2 < 90 mJ / cm2 

UV-A if texp  > 1000 s, 
EUV-A TWA  

< 1 mW / cm2 < 3.3 mW / cm2 < 10 mW / cm2 

if texp  < 1000 s, 
HUV-A   

< 1 J / cm2 < 3.3 J / cm2 < 10 J / cm2 

2.2 Hazard Evaluation, Risk Assessment, and Risk Group 
Classification 

2.2.1 Hazard Evaluation 

Worker exposures to UV depend on the hazard source parameters, potential exposure time, distance from 
the source, and whether the worker is using protective eyewear or protective clothing. Worker exposures, 
with applicable control measures in effect to mitigate the UV hazards, need to be below the actinic UV and 
UV-A TLVs given in Section 2.1.1.  

The equipment/system owner and the UV source safety program manager must work together to perform 
the hazard evaluation. 

2.2.1.1 Evaluating Hazards Other Than UV Exposure 

The equipment/system owner and ESH coordinator must evaluate if the UV source and its operation have 
hazards other than UV that need mitigation. Lamps may have electrical and pressure hazards, and UV 
wavelengths shorter than 240 nm can produce ozone. The UV source may also emit hazardous visible and 
infrared radiation. 

2.2.2 Risk Assessment and Risk Group Classification    

Determining the risk group for a UV source depends on the source output and on using an appropriate 
assessment distance and assessment exposure time for the application. The classification is done before 
implementing any user control measures unless a specific control measure is intrinsic to the application. 
Commercial UV sources with a manufacturer-provided protective housing that prevents user access to UV 
radiation exceeding the RG-0 emission limit will be considered RG-0 even if the enclosed source is RG-1, 
RG-2 or RG-3. 

The UV source safety program manager must determine the risk group classification using information 
provided by the UV source manufacturer and the equipment/system owner.  
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2.2.2.1 Source Output 

UV source information provided by the manufacturer should include the total source power, spectrum 
(wavelength dependence), and other information on the source configuration such as whether there is a 
collimating (condenser) lens for the source output. This will allow the user to determine the actinic Eeff and 
EUV-A irradiance quantities at different distances from the source. 

The maximum optical power output of the UV source must be used for the assessment and risk group 
classification.  

2.2.2.2 Assessment Distance 

The closest credible accessible distance from the UV source, consistent with the application, must be used 
for the assessment and risk group classification. For skin exposure, a distance of 20 cm can typically be 
used. For eye exposure, a distance of 50 cm can typically be used.  

2.2.2.3 Assessment Exposure Time 

The maximum credible exposure time to the UV source, consistent with the application, during an 8-hour 
workday (30,000 s) must be used for the assessment and risk group classification. .  

Important A UV source may cause an aversion response when directly viewed if the source emits 
significant visible radiation and viewing it causes discomfort. Such an aversion response may 
limit the maximum credible exposure time for a single eye exposure. A typical aversion time 
when viewing a bright visible source is approximately 0.25 s.  

Consideration for multiple exposures during an 8-hour workday is needed. 

2.2.2.4 Irradiance and Radiant Exposure Calculations  

The actinic and UV-A irradiance (Eeff, EUV-A) and radiant exposure (Heff, HUV-A) quantities need to be 
calculated using the source output, assessment distance and assessment exposure time. These quantities 
determine the maximum credible exposure risk for a worker during an 8-hour workday.  

Once these quantities are calculated, Table 1 can be used to assign a risk group for the source. 

3 Forms 
The following forms and systems are required by these requirements: 

 Non-laser UV Source Safety: RG-2 and RG-3 Approval to Operate Form (SLAC-I-730-0A05J-010). 
Form for documenting approval to operate an RG-2 or RG-3 UV source 

4 Recordkeeping 
The following recordkeeping requirements apply for these requirements: 

https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
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 The UV source safety program manager keeps evaluation and risk classification documentation,
including approval to operate forms.

5 References 
SLAC Environment, Safety, and Health Manual (SLAC-I-720-0A29Z-001) 

 Chapter 60, “Non-laser UV Source Safety”

– Non-laser UV Source Safety: Application Process (SLAC-I-730-0A05C-004)

– Non-laser UV Source Safety: Control Requirements (SLAC-I-730-0A05S-016)

– Non-laser UV Source Safety Program Site (SharePoint)

 Chapter 50, “RF and Microwave Safety”

Other Documents 

 American Conference of Governmental Industrial Hygienists (ACGIH). Threshold Limit Values 
(TLVs) for Chemical Substances and Physical Agents and Biological Exposure Indices (BEIs)
(ACGIH TLVs and BEIs) (for occupational exposure limits)

 International Electrotechnical Commission (IEC) 62471-6, “Photobiological Safety of Lamps and 
Lamp Systems”, Part 6, “Ultraviolet Lamp Products” (IEC 62471-6) (for guidance on hazard 
evaluation and requirements for control measures and training)

https://esh.slac.stanford.edu/eshmanual/
https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceControls.pdf
https://slac.sharepoint.com/sites/ESH/uv/
https://esh.slac.stanford.edu/hazardous_activities/rf/
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
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Chapter 60: Non-laser UV Source Safety   

Control Requirements  
Product ID: 778 | Revision ID: 2689 | Date published: 31 May 2024 | Date effective: 31 May 2024 
URL: https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceControls.pdf 

1 Purpose 
The purpose of these requirements is to protect workers from harmful exposure to ultraviolet (UV) 
radiation emitted from incoherent (non-laser) UV sources. 

They cover controls for the use of incoherent UV sources. 

They apply to workers, equipment/system owners, area managers, ESH coordinators, and the non-laser UV 
source safety program manager. 

2 Requirements 

2.1 General 
All incoherent (non-laser) ultraviolet (UV) radiation sources must be reviewed following the Non-laser UV 
Source Safety: Application Process. This ensures that UV sources are reviewed and classified by risk group 
(RG-0 through RG-3) properly, hazards evaluated, and controls implemented before the source is operated. 

The following controls ensure exposures are kept beneath the exposure limits (for UV sources, threshold 
limit values [TLVs], see Non-laser UV Source Safety: Exposure Limits, Hazard Evaluation, and Risk 
Group Classification). 

2.2 Control Measures for RG-0 and RG-1 UV Sources 

2.2.1 Not Required 
 Engineering controls 

 Standard operating procedure (SOP) document 

 Personal protective equipment (PPE) 

 Equipment label is optional for RG-0 

2.2.2 Required 

An equipment label is required for RG-1 and is optional for RG-0. Such a label must  

https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-internal.slac.stanford.edu/esh/docreview/reports/revisions.asp?ProductID=778
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceControls.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
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 Include the name of a contact person who can provide information on the source 

 Indicate it emits UV 

 Indicate the risk group RG-0 or RG-1 as appropriate 

2.3 Control Measures for RG-2 and RG-3 UV Sources 
2.3.1.1 Hazard Control Hierarchy 

UV hazards are controlled with a combination of engineering and administrative controls and personal 
protective equipment (PPE). Engineering controls are given first priority because they are the most reliable. 
Next priority is given to administrative controls. Finally, PPE controls are required if engineering and 
administrative controls are not sufficient to adequately mitigate the risk of personnel exposure to UV 
radiation in excess of the TLVs described in Non-laser UV Source Safety: Exposure Limits, Hazard 
Evaluation, and Risk Group Classification. 

Important Wherever practical, UV hazards should be eliminated by fully enclosing the UV radiation. 

2.3.1.2 Determining Control Requirements 

The following process is used to determine control measure requirements: 

1. Use Sections 2.3.2 through 2.3.4 to determine the required and recommended control measures. 

2. Perform a hazard evaluation appropriate to the application, environment, and personnel, to determine if 
any requirements should be added or removed and to determine which recommendations need to be 
implemented. 

2.3.2 Engineering Controls 

To ensure engineering controls are effective, they must have good integrity and be reliable. 

2.3.2.1 Protective Housing, Barriers, and Enclosures 

The UV source must have a protective housing that, when in place, prevents access to UV radiation inside 
the housing that exceeds the RG-1 emission limits. The protective housing must also limit access to other 
source hazards, such as electrical or pressure. 

Note The protective housing does not include the output aperture through which the useful UV output 
is emitted. 

In addition to the source protective housing, additional barriers and/or enclosures should be implemented to 
limit as much as practical access to UV radiation in excess of the RG-1 emission limits. 

If the protective housing, barriers, and enclosures are used to prevent access to UV radiation in excess of 
the RG-1 limits such that PPE controls are not needed, then: 

 Removable panels or covers that may be opened periodically and that when open could give access to 
hazardous UV radiation, must either be   

– Interlocked to disable the hazard when the panel or cover is not closed, or  

https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
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– Secured such that a tool is required to open the panel or cover 

 The materials used for the protective housing, barriers, and enclosures must not degrade from UV 
exposure if that could result in increased accessible UV radiation. 

2.3.2.2 Key Control 

If UV radiation exceeding the RG-1 emission limits can be accessible and the UV source may be left 
unattended, then a key control should be implemented. This can be a physical key or a password. If it is a 
physical key, then it must be removable and the UV source not operable when it is removed. If a password 
is used, then when starting the UV source operation must require use of the password. 

2.3.2.3 Emission Indicator 

If UV radiation exceeding the RG-1 emission limits can be accessible, then a visible or audible warning 
device should be implemented so personnel in the vicinity of the UV source know it is operating. 

Note Lamps that emit visible radiation or visible fluorescence can be considered as providing a 
visible warning device. 

2.3.2.4 Emission Stopper or Beam Block 

If UV radiation exceeding the RG-1 emission limits can be accessible, then the UV source or system should 
have a stopper or beam block that can be inserted to prevent this access. 

2.3.2.5 Access Control 

If UV radiation exceeding the RG-1 emission limits can be accessible, then access to the area where 
hazardous UV radiation may be present must be controlled to restrict access to personnel with the 
appropriate authorization and training. When practical the entry to the controlled area should be locked. 

2.3.3 Administrative Controls 

2.3.3.1 User Manual  

The manufacturer should provide the total source power, the source spectrum (wavelength dependence) and 
other source information (for example, source size, collimating lens if applicable). The equipment/system 
owner should obtain a user manual from the manufacturer and review its content for the source 
information, safety instructions and procedures for operation, maintenance, and service. 

2.3.3.2 Standard Operating Procedure (SOP)  

The equipment/system owner must provide a SOP document that describes the UV source hazards and the 
controls to mitigate these hazards. The SOP must include the following: 

1. UV source output parameters and information on its risk group classification 

2. Schematic that shows the source location, how the source output is used and the configuration of 
engineering controls employed 

3. Description of engineering controls 

4. Procedures for normal operation, maintenance, and service of the UV source 
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5. Description of PPE 

6. Description of required training for workers who may operate the source or be exposed to its output, 
including the equipment-specific training 

The SOP must be approved by the ESH coordinator and by the UV source safety program manager. 

2.3.3.3 Labels and Signs 

Area Entryway Posting 

There must be a posting at the area entryway that 

 Indicates a UV source is present in the area 

 Includes the name of a contact person who can provide information on the source 

Equipment Label 

The UV source must have a label that 

 Indicates it emits UV 

 Indicates the risk group RG-2 or RG-3 as appropriate 

 States “WARNING – Avoid eye and skin exposure to UV light” 

Safety Device Label 

Removable panels or covers that are required to be secured or interlocked as described in Section 2.3.2.1 
must have a label that 

 Indicates to disable the UV hazard or don PPE before opening  

 Refers to the SOP 

2.3.3.4 Approval to Operate 

This requires 

1. An approved SOP document 

2. Safety certification checks, performed and documented by the equipment/system owner, that the 
system configuration is consistent with the SOP description and that correct functionality has been 
verified for any interlock requirements 

3. An equipment inspection by the UV source safety program manager, which includes review of 
documentation for the safety certification checks performed by the equipment/system owner 

4. Approval by the ESH coordinator, area manager and UV source safety program manager, documented 
with a completed Non-laser UV Source Safety: RG-2 and RG-3 Approval to Operate Form 

An expiration date is not required on the approval form, unless the hazard evaluation determines one is 
needed. The typical approval period, if one is needed, is for 1-2 years  If there are configuration or 
operational changes that impact the safety analysis, the equipment/system owner must contact the UV 
source safety program manager and obtain a new approval. 

https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
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For details, see the Non-laser UV Source Safety: Application Process. 

2.3.4 Personal Protective Equipment (PPE) 

PPE must be used if the engineering and administrative controls are not adequate to ensure that a worker’s 
UV exposure is below the TLV exposure limits given in Non-laser UV Source Safety: Exposure Limits, 
Hazard Evaluation, and Risk Group Classification. 

If PPE is used, it must provide adequate protection to ensure a worker’s UV exposure is below the TLV 
exposure limits. 

PPE for UV protection typically includes the following: 

 Protective eyewear 

 Face shield 

 Protective clothing such as long-sleeved shirts or lab coats, and gloves (nitrile gloves recommended) 

3 Forms 
The following forms and systems are required by these requirements: 

 Non-laser UV Source Safety: RG-2 and RG-3 Approval to Operate Form (SLAC-I-730-0A05J-010). 
Form for documenting approval to operate an RG-2 or RG-3 UV source 

4 Recordkeeping 
The following recordkeeping requirements apply for these requirements: 

 Equipment/system owner maintains UV source information provided by the manufacturer, including 
user manual 

For RG-2 and RG-3 sources: 

 Equipment/system owner maintains 

– Copy of completed approval to operate form  

– SOP 

– Documentation of configuration and safety checks  

– OJT documentation  

– Inventory of keys, if any 

– Documentation for audits 

5 References 
SLAC Environment, Safety, and Health Manual (SLAC-I-720-0A29Z-001) 

https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvFormSourceApproval.pdf
https://esh.slac.stanford.edu/eshmanual/
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 Chapter 60, “Non-laser UV Source Safety”

– Non-laser UV Source Safety: Application Process (SLAC-I-730-0A05C-004)

– Non-laser UV Source Safety: Exposure Limits, Hazard Evaluation, and Risk Group Classification
(SLAC-I-730-0A05S-015)

– Non-laser UV Source Safety Program Site (SharePoint)

 Chapter 50, “RF and Microwave Safety”

Other Documents 

 American Conference of Governmental Industrial Hygienists (ACGIH). Threshold Limit Values 
(TLVs) for Chemical Substances and Physical Agents and Biological Exposure Indices (BEIs)
(ACGIH TLVs and BEIs) (for occupational exposure limits)

 International Electrotechnical Commission (IEC) 62471-6, “Photobiological Safety of Lamps and 
Lamp Systems”, Part 6, “Ultraviolet Lamp Products” (IEC 62471-6) (for guidance on hazard 
evaluation and requirements for control measures and training)

https://esh.slac.stanford.edu/hazardous_activities/uv/
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvProcedApp.pdf
https://www-group.slac.stanford.edu/esh/eshmanual/references/uvReqSourceEval.pdf
https://slac.sharepoint.com/sites/ESH/uv/
https://esh.slac.stanford.edu/hazardous_activities/rf/
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
https://slacprod.servicenowservices.com/kb_view.do?sysparm_article=KB0011928
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