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1 Who needs to know about these requirements

The requirements of Lead Safety apply to workers (as lead workers and riggers), supervisors, area and
building managers, lead users/requesters, lead storage area owners, the lead safety program manager,
Industrial Hygiene, Chemical and Waste Management, Environmental Protection, Radiation Protection,
Purchasing, and Occupational Health.

2 Why

Lead is a heavy-metal element hazardous to health and the environment. The presence of lead in human
blood can cause anemia. Lead also interferes with the transmission of nerve impulses, resulting in damage
to hearing, thinking, sense of touch, and muscle control.

3 What do | need to know

The acquisition, use, handling, storage, and disposal of lead are strictly controlled:

=  Wherever possible, existing lead should be reused: requesters of new lead are required to justify the
request.

= All lead or lead-contaminated waste must be disposed of as hazardous waste.

= Lead storage, use, and machining may be done only in designated areas with proper signage and
controls.

=  Personnel who work with lead are subject to training and medical surveillance, depending on the task.

4 \When

These requirements take effect 4 May 2026.

5 Where do | find more information

SLAC Environment, Safety, and Health Manual (SLAC-1-720-0A29Z-001)
= Chapter 20, “Lead Safety”

Or contact the program manager.
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1 Purpose

The purpose of this program is to protect the health of workers and the environment from hazards
associated with lead and to reduce waste.

It covers the acquisition, use, handling, storage, and disposal of lead.

It applies to workers (as lead workers and riggers), supervisors, area and building managers, lead
users/requesters, lead storage area owners, the lead safety program manager, Industrial Hygiene, Chemical
and Waste Management, Environmental Protection, Radiation Protection, Purchasing, and Occupational
Health.

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.

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

= Complies with the safety controls required by this chapter
=  Completes required safety training
=  Immediately notifies supervisor of any

—  Known or suspected accidents involving lead

—  New or increased hazards involving lead

—  Legacy lead discovered during the moving of shielding or in the immediate work area

As a lead worker, in addition
= s enrolled in the lead safety program
= Complies with any required medical surveillance for lead, including a respirator physical, if required

=  Knows how to recognize risks involved in working with lead
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Manages lead-containing waste as required

Understands how to obtain, wear, and safely use personal protective equipment (PPE), if required

2.2 Rigger

Notifies the lead safety program manager before moving any shielding blocks that may have residual
lead in cavities or on surfaces

2.3 Supervisor

Contacts the lead safety program manager to evaluate work and areas for possible lead exposure and to
determine controls

Ensures workers

—  Comply with the safety controls prescribed by this chapter

—  Complete all training requirements pertaining to proper and safe lead work

—  Complete baseline and annual medical surveillance as required by this chapter
— Manage lead-containing waste as required

Ensures lead hazard warning signs are in place for lead work areas

For working with radioactive lead, obtains a radiological work permit (RWP) before work begins

Approves purchases of new lead brick or sheet (see Lead Safety: Standard Lead Shielding Purchase
Procedure)

2.4 Lead User/ Requester

Before purchasing new lead, determines if the existing inventory might meet needs (see Lead Safety:
Standard Lead Shielding Purchase Procedure)

Inspects shipment upon arrival to ensure that the product is free of loose lead debris such as machined
shavings and loose chips; rejects shipment if debris is present and contacts lead safety program
manager

Limits lead use to bricks or designed solid forms where feasible

Follows Lead Safety: Lead Transfer Procedure when requesting a transfer of lead to or from central
storage

2.5 Lead Storage Area Owner

Observes all housekeeping requirements
Posts required lead storage area signs

Inspects lead storage areas at least annually
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2.6 Area/ Building Manager

= Reports any discovered lead or abandoned lead-containing equipment to the lead safety program
manager

2.7 Industrial Hygiene Group

=  Provides guidance and oversight for lead cleaning operations

= Conducts lead surface dust sampling to test for the presence of lead and communicates and reports on
results

= Evaluates lead exposure for personnel who machine lead outside of designated lead machining areas

= Replaces contaminated high-efficiency particulate air (HEPA) filters in lead vacuums

2.8 Chemical and Waste Management Department

= Manages lead or lead-containing waste that has not been activated

2.9 Environment Protection Department

=  Provides guidance and support to the lead safety program manager for ensuring proper coverage,
signage, and protection of lead and lead-bearing equipment stored outdoors to prevent environmental
exposure

= When requested, provides guidance and support for the following activities:
— Inspection of picking eyes and other nooks and recesses in shielding blocks (concrete, iron, steel)
— Removal of loose lead (after clearance by Radiation Protection)

=  Oversees investigation and remediation if newly identified lead impacts soil

2.10 Radiation Protection Department

= Radiation Protection Field Operations surveys any lead that is potentially activated before it is moved
to or from central storage

= Radiation Protection Waste Management is responsible for managing activated lead or activated lead-
containing waste

2.11 Purchasing Department

=  Ensures language that prevents environmental lead contamination is incorporated into contracts (see
Lead Safety: Lead Management Requirements)

2.12 Occupational Health Center

=  Provides medical surveillance for lead exposure

=  Maintains medical records
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=  Consults with workers under medical surveillance regarding medical test results for lead exposure

2.13 Lead Safety Program Manager

= Evaluates SLAC employee lead exposure, including conducting industrial hygiene surveys and
approving enrolling workers in the lead safety program (see Lead Safety: Lead Work Requirements)

= Recommends engineering and administrative controls for lead exposure
= Determines which work processes require medical surveillance
=  Provides guidance and training for selecting PPE

=  Notifies supervisors, workers, and Occupational Health of air monitoring results within five days of
receiving results

= Maintains lead exposure monitoring records
= Ensures comprehensive and effective training is available and delivered
=  Works with laboratory management to plan for the disposal/recycling of excess and unusable lead

= Approves purchases of new lead brick or sheet (see Lead Safety: Standard [.ead Shielding Purchase
Procedure)

=  Ensures that an inventory of lead storage and use areas is maintained, which includes identification of
the building or area manager

= Ensures effective monitoring of the condition of lead storage and use areas (shielding in place, detector

lead, and machining and cutting areas) to ensure that housekeeping requirements are being met and
that occupational and environmental exposures are controlled

= Acts as the point of contact for individuals who discover lead outside of designated storage or use
areas (discovered lead). Coordinates with Radiation Protection, Environmental Protection, Chemical
and Waste Management, and Industrial Hygiene as appropriate to ensure that such lead is removed.

=  Ensures that effective processes are implemented to minimize environmental lead release from the on-
site storage and/or transportation of lead or materials with lead

= Acts as the point of contact for individuals who discover visible lead debris in any new lead shipments
being shipped to SLAC National Accelerator Laboratory

3 Procedures, Processes, and Requirements

These documents describe the detailed requirements for this program and how to implement them:

= Lead Safety: Lead Management Requirements (SLAC-1-730-0A09S-036). Describes requirements for
acquisition, use, handling, storage, and disposal of lead

= [ead Safety: Lead Transfer Procedure (SLAC-1-730-0A09S-014). Describes process for transferring
lead to and from Central Lead Storage

=  Lead Safety: Standard [ead Shielding Purchasing Procedure (SLAC-I-730-0A09C-005). Describes
purchasing procedure for standard lead shielding

= Lead Safety: Lead Work Requirements (SLAC-I-730-0A09S-001). Describes requirements for
working with lead, including medical surveillance
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These are the forms and tools for this program:

= Lead Safety: Lead Transfer Form (SLAC-I-730-0A09J-007). Form for documenting the transfer of
lead to and from Central Lead Storage

= Lead Safety: Standard [.ead Shielding Purchase Justification Form (SLAC-1-730-0A09J-008). Form
for documenting that existing lead inventory does not meet requester’s needs

=  Chemical Management System. Information on ordering and tracking chemicals; includes links to
safety data sheets

4 Training

Occupational safety and health regulations require that a workplace where there is potential for exposure to
airborne lead at any level communicate the hazard to workers by ensuring that they are aware of the content
of the following:

=  Substance data sheet for occupational exposure to lead (8 CCR 5198 Appendix A)

=  Employee standard summary (8 CCR 5198 Appendix B)

4.1 Affected Worker

Personnel working in areas where lead materials are present but not performing lead work themselves must
complete

= ESH Course 262, Lead Hazcom Training (ESH Course 262)

4.2 Lead Worker

Workers who perform lead work, or are subject to similar exposure according to an industrial hygiene
survey, must complete

= ESH Course 240, Lead Safety (ESH Course 240) (every 12 months)
=  ESH Course 240ME, Lead Safety Baseline Medical Exam (ESH Course 240ME)

Workers who may be exposed to concentrations of lead of more than two micrograms per cubic meter (2
pg/m?) of air 30 days or more per year must complete the following, in addition to ESH Course 240ME:

= ESH Course 406ME, Lead Semi-Annual Exam (ESH Course 406ME) (every six months)

5 Definitions

Central Lead Storage. The on-site lead storage facility, located in Building 413 in the research yard, used
for the collection, storage, and distribution of bulk lead

high-efficiency particulate air (HEPA) filter. A filter capable of removing from the air at least 99.97
percent of dust, pollen, mold, bacteria, and any airborne particles with a size of 0.3 micrometers or larger

4 May 2026 SLAC-1-720-0A29Z-001-R023.7 50of7


https://www-esh.slac.stanford.edu/eshmanual/references/leadFormTransfer.pdf
https://www-esh.slac.stanford.edu/eshmanual/references/leadFormPurchaseStandard.pdf
https://slac.sharepoint.com/sites/ESH/cwm/SitePages/Chemical-Lifecycle-Management.aspx
https://www.dir.ca.gov/Title8/5198a.html
https://www.dir.ca.gov/Title8/5198b.html
https://www-bis2.slac.stanford.edu/training/sta/catalog_item.asp?course=262
https://www-bis2.slac.stanford.edu/training/sta/catalog_item.asp?course=240
https://www-bis2.slac.stanford.edu/training/sta/catalog_item.asp?course=240ME
https://www-bis2.slac.stanford.edu/training/sta/catalog_item.asp?course=406ME

SLAC National Accelerator Laboratory
Environment, Safety & Health Division
Chapter 20: Lead Safety

industrial hygiene survey. Workplace survey for hazardous materials and contaminants, often including air
sampling

lead. Includes metallic lead, all inorganic lead compounds, and organic lead soaps; excluded for the
purposes of this program are all other organic lead compounds

lead, activated. Lead that has become radioactive as a result of being exposed to high-energy radiation

lead, detector. Lead in large detectors on standby use. This is defined as the lead components of the
Stanford Large Detector (SLD) and the Mark II Detector in the Building 750 pit, and the High Resolution
Spectrometer (HRS) in Building 660.

lead, discovered. Lead that is found on site that has no apparent owner

lead, legacy. Lead shot or matting (also known as pencil lead, lead wool, and spaghetti lead) that was used
as radiation shielding in openings too small for a solid lead. This form of lead has a large surface area that
is prone to high rates of oxidation and is no longer used.

lead, stored. Lead (such as blocks, bricks and sheets) that is in storage for possible future use
lead storage area. Any location where lead is stored

lead work. Tasks that involve lead, such as

= Handling or stacking lead bricks

= Handling legacy lead

=  Machining lead (cutting, shaping, or finishing of lead materials using powered tools)
=  Welding or torch soldering on lead material

=  Using lead-containing solder

=  Grinding, sanding, wire brushing, or other abrasion of lead-containing paint
lead worker. Worker who performs lead work

medical surveillance. A formal regime for monitoring the medical condition of workers. SLAC follows the
lead standard requirements in 8§ CCR 5198 (j)

permissible exposure limit (PEL). “The maximum permitted 8-hour time-weighted average concentration”
(8 CCR 5155) for a specific substance. Workers may not be exposed to concentrations over this limit. At
SLAC the maximum concentration of lead in workplace air an employee may be exposed to is 10

micrograms per cubic meter of air (10 ug/m?), as set forth in 8 CCR 5198.

shielding in place. Lead in use as radiologic shielding in accelerator and experimental areas
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6 References

6.1 External Requirements

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

= Title 8, California Code of Regulations, “Industrial Relations”, Division 1, “Department of Industrial
Relations”, Chapter 4, “Division of Industrial Safety”, Subchapter 7, “General Industry Safety Orders”,
Group 16, “Control of Hazardous Substances”, Article 109, “Hazardous Substances and Processes”,
Section 5198, “Lead” (8 CCR 5198)

= Title 8, California Code of Regulations, “Industrial Relations”, Division 1, “Department of Industrial
Relations”, Chapter 4, “Division of Industrial Safety”, Subchapter 4, “Construction Safety Orders”,
Article 4, “Dusts, Fumes, Mists, Vapors, and Gases”, Section 1532.1, “Lead” (§ CCR 1532.1)

6.2 Related Documents

SLAC Environment, Safety, and Health Manual (SLAC-1-720-0A29Z-001)

= Chapter 9, “Radiological Safety”

= Chapter 17, “Hazardous Waste”

= Chapter 19, “Personal Protective Equipment”

= Chapter 29, “Respiratory Protection”
= Chapter 30, “Air Quality”

= Chapter 40, “Chemical Lifecycle Management”

Other SLAC Documents

= Qccupational Health Center

= Radiation Protection Field Operations

=  Hazardous Waste Management Program Site (SharePoint)

= Radiological Work Permits Procedure (SLAC-I-760-0A05C-002), FO 005)
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1 Purpose

The purpose of these requirements is to protect workers and the environment from hazards associated with
lead, and to reduce waste.

They cover the acquisition, use, handling, storage, and disposal of lead.
They apply to workers (as lead workers), supervisors, area and building managers, lead users/requesters,

lead storage area owners, the lead safety program manager, Industrial Hygiene, Chemical and Waste
Management, Environmental Protection, Radiation Protection, and Purchasing.

2 Requirements

2.1 Lead Form

Spaghetti lead, pencil lead, and lead wool may no longer be purchased or used in shielding at SLAC. They
are banned materials because lead in these forms is known to produce large amounts of lead dust. These
forms of lead must be disposed of or recycled when encountered and must not be stored or used (see
Section 2.6, “Waste”). Lead shot may only be used if it is in a sealed container.

2.2 Purchasing and Receiving Lead

Wherever possible existing lead should be reused. (To request a transfer of used lead from central storage,
see Lead Safety: [ead Transfer Procedure).

Requesters of new lead are required to justify the request (see Lead Safety: Standard Lead Shielding
Purchase Procedure).

Standard, non-custom bricks and sheets of lead are purchased using the Chemical Management System.
Custom-fabricated (machined) lead and sandwich materials are purchased through the Purchasing
Department.

All purchases must use the following required language:

Delivered lead products and packaging must be free of visible lead debris; shipments in violation of
this requirement may be subject to rejection. If visible lead debris is present, product will not be off
loaded and will be returned to supplier at their cost. Before subsequent deliveries, the supplier‘s
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facility and procedures may be audited to confirm that lead contamination will not be
transferred/carried to the SLAC National Accelerator Laboratory site.

The requesting SLAC organization will be responsible for receiving lead shipments and inspecting for

visible lead debris (including machined shavings and loose chips). If such contamination is present, the lead
safety program manager will be notified and the shipment will not be accepted.

2.3 Lead Storage and Management

All lead at SLAC must be stored indoors in designated areas, with proper signage and controls. Lead in
unusable forms will be properly stored until recycled or disposed of.

Equipment containing lead should also be stored indoors and may only be stored outdoors by exception and
only with the approval of the lead safety program manager. For any such exceptions the lead safety

program manager will determine appropriate covering, signage, and periodic inspection requirements.

The lead safety program manager will consult with Environmental Protection concerning outdoor storage
exceptions.

2.3.1 Housekeeping

Surfaces will be maintained as free as practicable from accumulation of lead as required by the Cal/lOSHA
lead standard (8 CCR 5198 [h][1]).

Proper cleaning methods must be used where lead dust may be present in order to prevent personal
exposures or environmental contamination (see Lead Safety: Lead Work Requirements).

2.3.2 Lead Storage Areas

The storage area owner must ensure that lead storage areas are inspected periodically (not less than once
per year), cleaned as necessary, and posted with the signs identifying both the hazard and the prohibited
activities.

Figure 1 Lead Storage Area Warning Sign

At the request of the lead safety program manager, Industrial Hygiene will conduct lead surface dust
sampling to test for the presence of lead dust in storage areas when appropriate.
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2.3.3 Lead Use Areas
2.3.31 Shielding in Place

In accelerator or experimental areas where unpainted lead shielding is present, the area must be inspected
periodically (not less than once per year) and cleaned as necessary. In accelerator or experimental areas
where painted lead shielding is present, the area should be inspected periodically and cleaned or repainted
as necessary.

When accelerator or experimental area lead shielding is moved, the area should be inspected and cleaned.

At the request of the lead safety program manager, Industrial Hygiene will conduct lead surface dust
sampling to test for the presence of lead dust in accelerator or experimental areas when appropriate.

2.3.3.2 Detector Lead

The lead safety program manager is responsible for inspecting and determining the need for cleaning of
detector surfaces at the Stanford Large Detector (SLD) and the Mark II Detector in the Building 750 pit,
and the High Resolution Spectrometer (HRS) in Building 660.

2.3.3.3 Machining and Cutting

Areas where lead machining or cutting is performed will be cleaned and inspected at the end of each job or
project.

Lead will be machined in the following locations exclusively. The exception to this, by approval of the lead
safety program manager, is for equipment, shielding, or other lead materials that cannot be moved in a
practicable way to a listed machining location. Safe lead work practices must be used and a 6 millimeter
thick polyethylene sheet must be used to contain all lead shavings. Lead machining areas will be cleaned
and inspected at the end of each job or project (see Lead Safety: Lead Work Requirements).

Table 1 Lead Machining and Cutting Locations

Name Building

Klystron High Bay Building 044

SSRL lead machining tent with air cleaner Building 131

MFD machine shops Buildings 025 and 26

2.3.34 Posting
Where lead work may result in exposures that may reach half of the permissible exposure level (PEL), the

supervisor is required to ensure the area is posted with signs identifying both the hazard and the prohibited
activities.
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Figure 2 Lead Work Area Warning Sign

2.4 Movement and Transportation of Lead and ltems with
Lead

2411 Lead Movement within Lead Use Areas

Lead must be moved in a manner that minimizes the potential for occupational exposure and environmental
contamination. Any lead wool or loose lead debris associated with shielding must be separated for
recycling or disposal.

24.1.2 Lead Movement between Use Areas or Buildings

While being moved from one area to another, lead must be protected from contact with rain and wrapped
with plastic or similarly contained to prevent release of lead into the environment. The lead safety program
manager must be notified of the move and the quantities and location.

2413 Movement of ltems / Equipment with Lead

SLAC has experimental equipment with lead shielded components and shielding (for example, concrete
blocks and klystrons) and materials that may have residual lead on their surfaces. These items must be
inspected before moving. If it appears that residual lead is present, the lead safety program manager must
be contacted, who will coordinate inspection and lead removal, if required. Equipment with lead
components should be wrapped or otherwise contained in a manner that prevents the release of lead during
movement.

2414 Removal of Lead Shielding

Lead shielding to be reused must be transferred to Central Lead Storage, after having been surveyed by the
Radiation Protection Field Operations (RPFO) (see Lead Safety: Lead Transfer Procedure).

Note Any removal of lead used as shielding requires a Radiation Safety Work Control Form (see
Radiological Safety: Facility Design and Operation Requirements).
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2.5 Radioactive Lead

2.51 Identification of Radioactive Lead

Radioactive lead must be identified with a stamped trefoil symbol and yellow paint.

2.5.2 Handling of Radioactive Lead

Workers handling radioactive lead must have Radiological Worker I Training (ESH Course 116). Handling
includes the use of hands or tools to move/manipulate radioactive lead.

If the lead has loose radioactive contamination then Radiological Worker II Training (ESH Course 250) is
required. Radioactive contamination information is noted on the radioactive material tag. Lead identified to
have loose radioactive contamination must be appropriately contained, such as wrapped in polyethylene.

2.5.3 Working with Radioactive Lead

A radiological work permit (RWP) must be issued before working on radioactive lead. Work includes the
use of tools to perform actions such as cutting, machining, welding, grinding, filing, or drilling on
radioactive lead. The RWP will list the radioactive controls, which may include

*  The use of HEPA vacuums

= Personal protective equipment (PPE) for contamination

= Respirators

=  Ventilation

To obtain an RWP a procedure or RWP application must be submitted to Radiation Protection Field

Operations (RPFO) detailing the tasks to be completed (see the Radiological Work Permits Procedure for
further information).

2.5.4 Storage and Management of Radioactive Lead
Radioactive lead should be segregated from non-radioactive lead in order to avoid generating unnecessary
mixed waste. Radioactive lead should be stored indoors as practicable (see Section 2.3, “Lead Storage and

Management”). If radioactive lead must be stored outdoors, approval from Radiation Protection is required.

Excess radioactive lead should be reused on site. If no on-site use can be identified, it must be listed in the
Department of Energy (DOE) excess materials database to offer for reuse at other DOE sites.

2.6 Waste

2.6.1 Radioactive Waste

All radioactive lead considered waste is regulated as a mixed waste and must be shipped off site within 90
days of generation.
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The declaration as waste must be coordinated with the Radioactive Waste Management Group to ensure
disposal within the regulatory timeframe and securing of funding appropriate for the waste generation
volume expected (see Radiological Safety: Radioactive and Nuclear Material and Waste Requirements).

2.6.2 Lead Waste and Lead Contaminated Waste

All wastes contaminated with lead meeting the state and federal regulatory threshold limit concentrations
are classified as hazardous waste. Disposal must be coordinated with Chemical and Waste Management
(see Chapter 17, “Hazardous Waste”).

Note See Chapter 17 for disposal of lead-containing items not within the scope of this chapter, such
as lead-acid batteries, cathode ray tubes, and solder waste containers.

3 Forms

The following forms and systems are required by these requirements:

= Chemical Management System. Information on ordering and tracking chemicals; includes links to
safety data sheets

4 Recordkeeping

The following recordkeeping requirements apply for these requirements:

= The Central Lead Storage manager keeps the completed lead transfer forms.

5 References

SLAC Environment, Safety, and Health Manual (SLAC-1-720-0A29Z-001)

= Chapter 20, “Lead Safety”
—  Lead Safety: Standard Lead Shielding Purchase Procedure (SLAC-I-730-0A09C-005)
—  Lead Safety: Lead Transfer Procedure (SLAC-1-730-0A09S-014)
— Lead Safety: Lead Work Requirements (SLAC-I-730-0A09S-001)

= Chapter 9, “Radiological Safety”

— Radiological Safety: Facility Design and Operation Requirements (SLAC-I-760-0A05S-003)

— Radiological Safety: Radioactive and Nuclear Material and Waste Requirements (SLAC-I-760-
0A30S-001)

= Chapter 17, “Hazardous Waste”

Other SLAC Documents
= Radiological Work Permits Procedure (SLAC-I-760-0A05C-002)
=  ESH Course 116, Radiological Worker I Training (ESH Course 116)
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=  ESH Course 250, Radiological Worker II Training (ESH Course 250)

Other Documents

= Title 8, California Code of Regulations, “Industrial Relations”, Division 1, “Department of Industrial
Relations”, Chapter 4, “Division of Industrial Safety”, Subchapter 7, “General Industry Safety Orders”,
Group 16, “Control of Hazardous Substances”, Article 109, “Hazardous Substances and Processes”,
Section 5198, “Lead” (8 CCR 5198)
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Chapter 20: Lead Safety

Lead Transfer Procedure

Product ID: 768 | Revision ID: 2856 | Date published: 4 May 2026 | Date effective: 4 May 2026
URL: https://www-esh.slac.stanford.edu/eshmanual/references/leadProcedTransfer.pdf

1 Purpose

The purpose of this procedure is to ensure the safe transfer of used lead.

This procedure covers the transfer of used lead to and from Central Lead Storage.

It applies to lead users/requesters, the Central Lead Storage manager, the lead safety program manager, and
Radiation Protection Field Operations, Health and Safety Services, and Chemical and Waste Management.

Used lead bricks and blankets must be transferred to central storage. (For exceptions contact the lead safety
program manager.) Disposition of lead scraps and lead generated through decommissioning and
decontamination activities is to be coordinated with the appropriate program manager (hazardous waste;
radiological materials and waste; decommissioning and decontamination), not via this procedure.

Important Given the weight of lead bricks (26 pounds each) and their use in radiation shielding,
transferring more than a few is a significant effort requiring the requester to submit work
planning and control documents, ensure radiological survey if appropriate, and verify the
composition. Trained lead workers and forklifts or other industrial equipment may be

required.

2 Procedure

Step Person

Action

1. Lead user / requester

Completes Section 1 of the Lead Safety: Lead Transfer Form, indicating the type
(bricks or blankets), amount, use, and location of the lead, and whether the lead
will or has been used in an accelerator housing, contamination area, radiation area,
or high radiation area

2. Lead user / requester

Completes a work planning and control package, including a job safety analysis or
work procedure, training verification, waste generation/disposal strategy, and pre-
job briefing roster

Submits work package to Chemical and Waste Management (CWM) and Health
and Safety Services (HSS) for review

3. CWM and HSS

Review work package and notify requester if adequate or changes necessary

4, Lead user / requester

4 May 2026
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(Building 413 building manager)

SLAC-I-730-0A09C-014-R001 1of2


https://esh.slac.stanford.edu/hazardous_substances/lead/
https://www-internal.slac.stanford.edu/esh/docreview/reports/revisions.asp?ProductID=768
https://www-esh.slac.stanford.edu/eshmanual/references/leadProcedTransfer.pdf
https://slac.sharepoint.com/sites/ESH/eshresources/Lists/ProgramList/DispForm.aspx?ID=25
https://slac.sharepoint.com/sites/ESH/eshresources/Lists/ProgramList/DispForm.aspx?ID=63
https://slac.sharepoint.com/sites/ESH/eshresources/Lists/ProgramList/DispForm.aspx?ID=99
https://www-esh.slac.stanford.edu/eshmanual/references/leadFormTransfer.pdf
https://oraweb2.slac.stanford.edu/apex/epnprod/f?p=111:16:2431873284853383::NO

SLAC National Accelerator Laboratory
Environment, Safety & Health Division
Lead Safety | Lead Transfer Procedure

Step Person Action
5. Central Lead Storage  Arranges to meet the requester, and if a survey is necessary Radiation Protection
manager Field Operations (RPFO, 650-926-4299, ext. 4299), at Central Lead Storage to
facilitate the transfer
6. Lead user / requester  Brings lead transfer form and completed work package to Central Lead Storage
7. RPFO If required, surveys lead and completes Section 2 of the lead transfer form
8. Lead user / requester  If lead bricks are being transferred, completes Section 3 of the lead transfer form,

verifying composition and weight and stamping (if not already stamped; stamps
and scales are available at Central Lead Storage)

9. Lead user / requester  Completes transfer, ensures Central Lead Storage is left in satisfactory state
Submits completed lead transfer form to Central Lead Storage manager

10. Central Lead Storage  Completes Section 4 of the lead transfer form, verifying Central Lead Storage has
manager been returned to satisfactory state

Keeps completed lead transfer form and provides a copy to the requester

3 Forms

The following forms and systems are required by this procedure:

= Lead Safety: Lead Transfer Form (SLAC-I-730-0A09J-007). Form for documenting the transfer of
lead to and from Central Lead Storage

4 Recordkeeping

The following recordkeeping requirements apply for this procedure:

=  The Central Lead Storage manager keeps the completed lead transfer forms.

5 References

SLAC Environment, Safety, and Health Manual (SLAC-1-720-0A29Z-001)
= Chapter 20, “Lead Safety”

—  Lead Safety: Lead Management Requirements (SLAC-I-730-0A09S-036)

Other SLAC Documents
=  SLAC Building Information

= Hazardous Waste Management Program Site (SharePoint)

= Radiation Protection Field Operations

= Programs and Program Managers List
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ENVIRONMENT, SAFETY & HEALTH DIVISION

This form is used to document the transfer of lead to and from Central Lead Storage.

To arrange a transfer, prepare a work package and have it reviewed then contact the Central Lead Storage manager (Building 413 building
manager). The storage manager will arrange to meet the requester and RPFO to facilitate the survey, verification, and transfer of bricks. (See Lead
Safety: Lead Transfer Procedure [SLAC-I-730-0A09S-014].) The Central Lead Storage manager keeps completed form and provides a copy to the
requester.

Used lead bricks and blankets must be transferred to central storage. (For exceptions contact the lead safety program manager.) Disposition of lead
scraps and lead generated through decommissioning and decontamination activities is to be coordinated with the appropriate program manager
(hazardous waste, 650-926-2399, ext. 2399; radiological materials and waste, 650-926-2823, ext. 2823; decommissioning and decontamination,
650-926-5260, ext. 5260), not via this form.

1 Transfer / Material Description (compieted by requester)

Name: Phone number: E-mail:

Directorate: Dept/group: Mail stop:

Transfer is [_] to or [_] from Central Lead Storage Location:

Quantity: Type: [_] Bricks [_] Blankets

Description (use):

Will the lead be used, or has th§ead been sed an accelerator hOUSIU F@ mma% area, radﬁuon area, or high radiation area? (if not No,
Section 2 required): [ ] Yes mp rﬁsm see Op (@) page

Work package including a job safety analysis or work procedure, training verification, waste generation/disposal strategy and briefing roster
submitted to CWM and Health and Safety Services for review? [_] Yes

2 Material Declaration (completed by RPFO personnel)

Survey required? ] Yes (required for all incoming lead and all lead removed from RMMA section of lead storage,
complete instrument section)

] No (N/A instrument section)

Instrument Type Base Serial # | Detector Cal. Due Date Avg. Bkg Net cpm on Lead

Gamma scintillation (activation),
using Ludlum 2241-2, 44-2 det

Surface contamination, using
[ Ludlum 2241-2, 44-9 det
[ Ludlum 26

[] TBM 15, P-15 det

[ IFB (indistinguishable from background), is not radioactive. HOLD
] IFB (indistinguishable from background), is not radioactive. NON-HOLD
[] Radioactive, marked as radioactive by trefoil stamp/paint or by other means

Radiological surveys conducted per Protocols for Defining and Monitoring for Radioactive Material (SLAC-I-760-2A30C-006, FO 018)

RP technician name:

Signature: Date:
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3 \Verification (only for lead bricks used for radiation shielding; completed by requester)

Verification method of lead composition

[ ] Documentation from vendor (attach copy or provide link):

[] Stamp is already present on bricks
[] Weighing/measuring of bricks (see below or attach documentation)

Verified lead bricks must be stamped. Scale and stamp available at Central Lead Storage.

List of weight of each brick (L (cm) x W (cm) x H (cm) / weight (g) = 11.3 g/cm3
Verify representative subset, stamp all bricks with provided stamp, “SLAC LEAD". Add additional sheet with measurements as needed.

L (cm) x W (cm) x H (cm) Expected weight Measured weight Pass Stamp added to brick
L (in) x W (in) x H (in) at 11.3 g/cm?(0.41 I1b/in3) (within 10%) (YIN)

Sample for, see l f page

Figure 1 Sample Stamps (available at Central Lead Storage)

4 Closeout (completed by Central Lead Storage manager)
Central Lead Storage has been returned to satisfactory state

Name:

Signature: Date:

Central Lead Storage manager keeps completed form and provides a copy to the requester.
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Product ID: 618 | Revision ID: 2858 | Date published: 4 May 2026 | Date effective: 4 May 2026
URL: https://www-esh.slac.stanford.edu/eshmanual/references/leadProcedPurchaseStandard.pdf

1 Purpose

The purpose of this procedure is to minimize the amount of /ead and lead contamination at SLAC.

This procedure covers the purchase of standard, non-custom, bricks and sheets of lead shielding. It does not
cover the purchase of custom items such as unique lead shielding forms and research equipment containing
lead.

It applies to lead users, supervisors, chemical requesters, the Central Lead Storage manager, and the lead
safety program manager.

2 Procedure

Step Person Action

1. Lead user Characterizes required lead item(s), including dimensions, quantity, location of use,
and purpose
Spaghetti lead, pencil lead, and lead wool are no longer purchased or used in
shielding at SLAC and are considered banned materials because these forms have
the largest surface area and produce the largest amount of lead dust (see Lead
Safety: Lead Management Requirements).

2. Lead user Contacts the Central Lead Storage manager (the Building 413 building manager) to
determine lead availability

3. Central Lead Storage  Informs lead user of availability of requested item(s)

manager

4, Lead user Determines suitability of lead in storage. If no suitable lead is available, submits
request to lead safety program manager using Lead Safety: Standard Lead
Shielding Purchase Justification Form

5. Lead safety program  Reviews request

manager

6. Lead user If approved by lead safety program manager, submits request to management

7. Manager Determines if new lead purchase is justified and approves or denies request

8. Lead user If request approved, submits completed form to their chemical requester

9. Chemical requester Places order for new lead item using the chemical management system

10. Chemical requester Keeps completed justification form and sends a copy to the user

4 May 2026
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3 Forms

The following forms and systems are required by this procedure:

= Lead Safety: Standard Lead Shielding Purchase Justification Form (SLAC-1-730-0A09J-008). Form
for existing lead inventory does not meet requester’s needs

= Chemical Management System. Information on ordering and tracking chemicals; includes links to
safety data sheets

4 Recordkeeping

The following recordkeeping requirements apply for this procedure:

= Purchases of new lead are tracked through the Chemical Management System.

=  The chemical requester keeps the original justification form and the lead user keeps a copy available to
show compliance.

5 References

SLAC Environment, Safety, and Health Manual (SLAC-1-720-0A29Z-001)
=  Chapter 20, “Lead Safety”
— Lead Safety: Lead Management Requirements (SLAC-I-730-0A09S-036)

= Chapter 40, “Chemical Lifecycle Management”

Other SLAC Documents

=  Chemical and Waste Management (SharePoint)

=  SLAC Building Information
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This form is required for the purchase of new standard lead shielding, such as lead sheet, bricks, and brick pieces. It is not required for the purchase
of custom-made or unique lead shielding forms and research equipment containing lead.

If no suitable lead is available from Central Lead Storage, submit form for approval. If granted, submit form to your chemical requester as described
in Lead Safety: Standard Lead Shielding Purchasing Procedure (SLAC-I-730-0A09C-005).

1 Lead Req uest (completed by lead userrrequester)

Name: Phone number: E-mail:

Directorate: Dept/group: Dept/group code: Mail stop:

Lead items(s) description: (size, shape, thickness):

Quantity: Purpose:

| contacted the Central Lead Storage manager (Building 413 building manager) on (date) to check if the lead described
above is available.

Finding (describe why availablglead is not
amp

1€10rm, see URL at top of page

Signature: Date:

2 New Purchase Ap P roval (completed by lead safety program manager)

Name:

Signature: Date:

3 New Purchase Ap prova I (completed by lead user management)

Manager (print name, title):

Signature: Date:

4 Purchasin g Information (completed by chemical requester)

Name (chemical requester): Phone number: E-mail:

Product name(s): CMS product item number(s): Quantity:
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Product ID: 259 | Revision ID: 2860 | Date published: 4 May 2026 | Date effective: 4 May 2026
URL: https://www-esh.slac.stanford.edu/eshmanual/references/leadReqWork.pdf

1 Purpose

The purpose of these requirements is to minimize worker exposure to, and environmental contamination
from, lead.

They cover working with lead, including radioactive lead.

They apply to workers (as lead workers and riggers), supervisors, the lead safety program manager,
Industrial Hygiene, Chemical and Waste Management, and Occupational Health.

Lead work is defined as tasks such as

= Handling or stacking lead bricks

=  Handling legacy lead

= Machining lead (cutting, shaping, or finishing of lead materials using powered tools)

=  Welding or torch soldering on lead material

=  Using lead-containing solder

=  Grinding, sanding, wire brushing, or other abrasion of lead-containing paint

2 Requirements

2.1 Determination

An industrial hygiene survey will be conducted to determine the potential for lead exposure and required
controls. A survey is required for specialized lead work such as welding of materials that contain lead,
handling lead waste, removing lead-containing paint from painted surfaces, and periodically for routine
work, according to regulatory requirements.

2.2 Controls by Type of Work

Lead Work Description Required Control

Non-lead work in areas where Worker completes ESH Course 262, Lead Hazcom Training (ESH Course 262)
lead materials may be present
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Lead Work Description

Required Control

All lead work

Supervisor
= Notifies the lead safety program manager before works begins

= Posts the appropriate lead work area warning sign (see Lead Safety: Lead
Management Requirements)

Worker

= Isenrolled in lead safety program, completing required training and medical
surveillance (see Section 2.3)

= Uses all applicable personal protective equipment (PPE):

Safety-toed shoes or boots
Gloves
Additional PPE as stated for each lead work task below

If using leather gloves for lead work, does not use for any other type of work
and stores in a labeled plastic bag

Coveralls must be of the disposable variety to avoid contaminating a clothes
washer or other clothing

Respirators must be cleaned and stored according to procedures set forth in
Chapter 29, “Respiratory Protection”.

Disposable PPE used for lead work, such as latex gloves and disposable
coveralls, must be collected by Chemical and Waste Management and be
disposed of as hazardous waste (see Chapter 17, “Hazardous Waste”).

= Maintains surfaces as free as practicable from accumulation of lead as required
by 8 CCR 5198 [h][1]

= Cleans up lead and lead-contaminated waste properly. A regular shop vacuum
cleaner or compressed air may not be used. Only these methods are allowed:

Using a vacuum cleaner equipped with a high-efficiency particulate air
(HEPA) filter, labeled FOR LEAD CLEANUP ONLY. Industrial Hygiene must
be contacted when replacing the filter to ensure it is removed and disposed of
without creating contamination.

Wiping the area with a wet paper towel. Dry sweeping of lead debris is never
allowed. Paper towels must be disposed of as lead containing debris (see
below).

Mopping floors is an acceptable way of removing lead from indoor surfaces.
The mop head and wastewater must be disposed of as lead containing debris
(see below).

= Disposes of lead and lead-contaminated waste properly:

All lead or lead-contaminated waste must be disposed of by Chemical and
Waste Management (CWM).

CWM provides containers for large amounts of lead-contaminated waste
(complete form before the waste is generated). Examples include non-
reusable wooden pallets contaminated with lead and non-reusable plastic
sheets used for lead storage.

Smaller quantities of waste such as paper towels used for cleaning lead dust
and disposable personal protective clothing (PPE) used for lead work may be
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Lead Work Description Required Control

placed in a labeled plastic bag. CWM should be contacted for immediate
pickup.

= Iflead-contaminated waste is generated on a regular basis, a designated
container should be requested, which CWM will track and empty automatically
(Hazardous Waste Service Requests).

= Lead filings must be collected for recycling and brought to Central Lead
Storage (Building 413).
= Always washes hands immediately after working with lead
= Never eats, drinks, or smokes in or around areas where lead is handled or stored

= When handling lead bricks, picks up only one brick at a time, using both hands.
(A single lead brick weighs 26 pounds.) Uses correct lifting techniques.

= Limits work to the time specific to the task as described below. (If no time is
specified, the maximum is four hours per day.)

= Applies additional requirements as listed by task below. If task is not listed below,
contacts lead safety program manager before work begins.

Lead work in an area with Supervisor contacts lead safety program manager to complete a job safety analysis
limited or no ventilation (such  (JSA) to determine the need for engineering controls such as a portable air cleaner
as a confined space) and the need for medical surveillance

Handling lead shielding for Worker
more than 30 minutes on any «  Notifies the lead safety program manager of work schedule
one day = Uses additional PPE

= Disposable coveralls

= Half-mask respirator with HEPA filter (see Chapter 29, “Respiratory
Protection”, for how to obtain)

Machining lead shielding using Worker

a powered tool such as a = Performs only in designated locations (see Lead Safety: Lead Management
milling machine, drill, or saw Requirements)

= Collects and recycles all lead cuttings (see above)

= Cleans machine tools and bits of lead contamination with a disposable paper
towel

= Removes lead and towels to be disposed of as lead containing debris (see
above)

Use of lead-containing solder ~ Worker
= Does not flick solder onto the bench or floor

= Cleans bench tops using a wet paper towel; does not allow lead to accumulate.
Removes lead and towels to be disposed of as lead containing debris (see
above)

= Collects solder in designated containers (provided by CWM, see above) and
labeled with SOLDER WASTE FOR RECYCLING and contact person’s name,
extension, building, and room number

= Whenever the solder container is half full (and at least once per year) the
container must be emptied into the Salvage recycling container.

= A worker may take the dedicated container to Salvage if it is fitted with a
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Lead Work Description

Required Control

secure lid or the solder may be emptied into a zip-lock bag and the bag
placed or emptied into the solder recycling container. Note: the container is to
be reused, not disposed of.

= CWM can transport waste solder: call 650-926-2399, ext. 2399 or submit a
Hazardous Waste Service Request

= Discarded printed circuit boards or other items that contain solder must also be
taken to Salvage for recycling

Any grinding, sanding, wire
brushing, or other forms of
abrasion of a surface coated
with lead-containing paint

Supervisor notifies the lead safety program manager before any work begins so that
paint can be tested for lead, especially before starting renovation or demolition work
on older buildings

Handling radioactive lead

Worker
= Must have ESH Course 116, Radiological Worker | Training (ESH Course 116).
Handling includes the use of hands or tools to move/manipulate radioactive lead.

= [fthe lead has loose radioactive contamination, then must have ESH Course 116,
Radiological Worker Il Training (ESH Course 250). (Radioactive contamination
information is noted on the radioactive material tag.)

= Must contain lead identified as having loose radioactive contamination using
appropriate methods, such as wrapping in polyethylene

Working with radioactive lead

Supervisor must obtain a radiological work permit (RWP) before work begins. Work
includes the use of tools to perform actions such as cutting, machining, welding,
grinding, filing, or drilling on radioactive lead. The RWP will list the radioactive
controls, which may include

= The use of HEPA vacuums

= Personal protective equipment (PPE) for contamination
= Respirators

= Ventilation

Note to obtain an RWP a procedure or RWP application must be submitted to
Radiation Protection Field Operations (RPFO) detailing the tasks to be completed
(see the Radiological Work Permits Procedure for further information).

2.3 Enrolling Workers in the Lead Safety Program

This procedure must be followed when workers may be performing lead work.

Important This procedure must be completed, including all assigned training and medical surveillance,
before a worker may perform lead work.

Step  Person

Action

1. Supervisor

Determines that a worker is going to perform lead work

2. Supervisor

4 May 2026
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Step Person

Action

3. Lead safety program
manager

Evaluates work for potential lead exposure

= Performs industrial hygiene survey if necessary

If potential lead exposure is found, approves enrolling the worker
Notifies worker, supervisor, and Occupational Health of result
Records results in the Industrial Hygiene Document Database

4, Supervisor

If enroliment has been approved, assigns worker
= ESH Course 240, Lead Safety (ESH Course 240)

= ESH Course 240ME, Lead Safety Baseline Medical Exam (ESH Course
240ME)

In addition, if the worker may be exposed to concentrations of lead of more than
two micrograms per cubic meter (2 ug/m3) of air 30 days or more per year, assigns

= ESH Course 406ME, Lead Semi-Annual Exam (ESH Course 406 ME)

5. Worker

Completes ESH Course 240

Contacts Occupational Health to schedule medical surveillance (ESH Course
240ME)

Completes required questionnaires provided by Occupational Health

6. Occupational Health

Conducts baseline medical exam (ESH Course 240ME) with worker

Notifies supervisor, lead safety program manager, and SLAC Training of
completion

7. Occupation Health and
Worker

3 Forms

Schedules and conducts semi-annual medical exam (ESH Course 406ME) with
worker, if required

Notifies supervisor, lead safety program manager, and SLAC Training of
completion

The following forms and systems are required by these requirements:

Industrial Hygiene Document Database. Database of SLAC industrial hygiene reports

4 Recordkeeping

The following recordkeeping requirements apply for these requirements:

The lead safety program manager maintains survey records and personal notification memos (in the
Industrial Hygiene Document Database).

Occupational Health maintains medical history questionnaire forms and medical exam records for the
duration of the affected worker's employment plus 30 years.
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5 References

SLAC Environment, Safety, and Health Manual (SLAC-1-720-0A29Z-001)
= Chapter 20, “Lead Safety”
— Lead Safety: Lead Management Requirements (SLAC-I-730-0A09S-036)

= Chapter 9, “Radiological Safety”
— Radiological Safety: Radioactive Material and Waste Requirements (SLAC-1-760-0A30S-001)

= Chapter 17, “Hazardous Waste”

— Hazardous Waste Service Requests. System for requesting hazardous waste services

= Chapter 29, “Respiratory Protection”

Other SLAC Documents

= Industrial Hygiene Program Site (SharePoint)

= Radiological Work Permits Procedure (SLAC-1-760-0A05C-002, FO 005)

=  ESH Course 262, Lead Hazcom Training (ESH Course 262)

= ESH Course 240, Lead Safety (ESH Course 240)

=  ESH Course 240ME, Lead Safety Baseline Medical Exam (ESH Course 240ME)

=  ESH Course 241ME, Respirator Safety Medical Exam (ESH Course 241ME)

=  ESH Course 406ME, Lead Semi-Annual Exam (ESH Course 406ME)

= ESH Course 116, Radiological Worker I Training (ESH Course 116)
=  ESH Course 250, Radiological Worker II Training (ESH Course 250)

= Qccupational Health Center

Other Documents

= Title 8, California Code of Regulations, “Industrial Relations”, Division 1, “Department of Industrial
Relations”, Chapter 4, “Division of Industrial Safety”, Subchapter 7, “General Industry Safety Orders”,
Group 16, “Control of Hazardous Substances”, Article 109, “Hazardous Substances and Processes”,
Section 5198, “Lead” (8 CCR 5198)
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