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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/


SLAC National Accelerator Laboratory 
Environment, Safety & Health Division 
Non-laser UV Source Safety | Control Requirements 

31 May 2024 SLAC-I-730-0A05S-016-R000 6 of 6 

 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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