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1. Lead Worker Training

1.1 WELCOME 
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1.2 Training Audience
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TRAINING AUDIENCE

Fermilab offers two types of lead safety classes.

Lead Worker training s for employees whose work
activities create a potential for airborne lead
exposures above the OSHA action level of 30 pg/m?
(micrograms per cubic meter) of air.

Lead Handling training is for employees whose work
activities do not have a potential for airborne
exposures above the OSHA action level.





1.3 Training topics
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TRAINING TOPICS

The intent of this training course is to educate you on the following lead topics at Fermilab:

PENOMBWN R

Whatis lead?

Sources of Lead at Fermilab,

Routes of Entry and Damaging Health Effects
How does lead interact with the body?
Symptoms of Lead Poisoning

Identifying the Symptoms of Lead Poisoning
Exposure Limits

Exposure Determination

Lead Exposure: Moving Lead Bricks

10.
11
12.
13.
14.
15.
16.
17.
18.

Controllinga Lead Hazard

Lead Exposure Controls

Hygiene Facilities and Practices

Lead Work Area Signage and Labeling

Lead Work Area Signage and Housekeeping

How did Fermilab determine a 0.05 mg/dm imit?
Medical Surveillance

Medical Surveillance Continued

Additional Information




1.4 What is Lead?

[image: image4.jpg]What is Lead?

Lead is a heavy metal element, often useful for it's unique properties. Desirable
characteristics of lead include its high density, with opacity to gamma and X-rays; and
malleability, characterizing lead as a soft, ductile metal, with a low boiling point.

Typically, lead is encountered as a compound such as lead chromate, lead oxide, etc.

Lead chromate was historically Lead oxide can form on solid
used in some paints on site, leaded materials used for
commonly as a characteristic radiation shielding.

yellow color.




1.5 Sources of Lead at Fermilab
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Note: You must click each tab to be able to advance in the training.




Dark Matters Art (Slide Layer)
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Lead Blankets

Lead Solder

Wrapped Lead Bricks

Note: You must click each tab to be able to advance in the training.




Lead Solder (Slide Layer)
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Lead Solder

This s Electrical Engineering Support of AD
using lead solder on a circuit board for a
Booster correction power supply.

Wrapped Lead Bricks

Note: You must click each tab to be able to advance in the training.




Lead Blankets (Slide Layer)
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Lead Blankets

This is an example of
wrapped lead blankets
used for shielding at
Fermilab.

Wrapped Lead Bricks

Note: You must click each tab to be able to advance in the training.




Wrapper lead bricks (Slide Layer)
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Wrapped lead bricks

Here s an example of a wrapped lead bricks
that are used for shielding at Fermilab.

Wrapped Lead Bricks

Note: You must click each tab to be able to advance in the training.




1.6 Other sources of lead
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Wool
Plates/Sheets
Slabs.

Paints

Batteries

Ceramics





1.7 Did you know? 1
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Can you identify Lead’s primary routes of entry into the
body? (select two and hit the submit button)

Inhalation

Mouth ——
D Absorption (skin/eye) (ingestion)
Ingestion

(absorption or
D Injection injection)

(inhalation)





1.8 Did you know? 2
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Lead can damage which of the following body systems?
(select all that apply and hit the submit button)

Central Nervous System
brain and spine)

Cardiovascular System

Reproductive System

jematological System
blood)

Kidneys





1.9 Did you know? 3

 (Multiple Response, 10 points, 1 attempt permitted)
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Are occupational lead exposures primarily from acute (short

term) or chronic (extended) exposures? (make a choice and
click submit)

Acute

| chronic P b





1.10 How Does Lead Interact with the Body?
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Blood stream

Once inyour blood stream,
lead is circulated throughout
your body and stored in

various organs and body tissue.

Some of this lead is quickly
filtered out of your body and
excreted, but some remains in
the blood and other tissues.

Tissues

As exposure to lead continues, the
amount stored in your body will
increase if you are absorbing more
lead than your body is excreting. Even
though you may not be aware of any
immediate symptoms of disease, the
lead stored in your tissues can be
slowly causing irreversible damage,
first to the individual cells, then to
your organs and whole body systems.




1.11 Symptoms of lead poisoning - acute
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1.12 Symptoms of lead poisoning - chronic
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Extended, long-term or chronic
overexposure can result in severe
damage to the central nervous
system, particularly the brain. It can
also damage the blood-forming,
urinary, and reproductive systems.

Chronic symptoms are numerous and

caninclude:

loss of appetite
+ constipation
+ nausea

+ excessive
tiredness

+ headache
+ finetremors

+ abdominal pain

metallic taste in mouth
weakness

nervous irritability
hyperactivity

muscle and
soreness, anxiety

pale appearance

insomnia, numbness and

dizziness
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1.13 Identifying symptoms of lead poisoning
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Easily Mistaken No Dividing Line

Symptoms of lead poisoning can be non- There is no sharp dividing line between
specific and could be mistaken for the a rapidly developing acute effects of lead
common cold or the flu. and chronic effects that take longer to

develop.




1.14 Exposure limits
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29 CFR 1910.1025 is the OSHA lead standard
for general industry, and does not include
construction industry or agricultural
operations. The OSHA Permissible Exposure
Limit (PEL) is the legal limit of chemical
exposure for an employee in the United States.
The Action Level is typically half of the PEL
(60% for lead), and in the case of lead, triggers a
number of employer requirements. These
limits are compared to an employees lead
exposure without regard to the use of a
respirator.

Action Level

+ 30 pg/m?

+ Based on an eight hour work shift

+ Lead exposures exceeding the action
level trigger OSHA requirements
including medical monitoring, PPE and
training.

Permissible
Exposure
Limit

50

Permissible Exposure Limit (PEL)

+ 50 pg/m?

+ Based on an eight hour work shift

+ Acalculation s used to lower the PEL
for exposures exceeding eight hours




1.15 Exposure Determination

[image: image19.jpg]Exposure Determination

Work involving potential lead exposure undergoes review to establish an exposure
determination. An Industrial Hygiene Hazard Assessment will take the following into account:

Professional Judgement Personal Exposure Monitoring

+ Isthe work comparable, or based + Some tasks are known to have the potential to
onasimilar type of work, for result in exposures exceeding the Action Level:
which exposure data exists? + abrasive blasting, welding, cutting and

« If similar exposure data does not torch burning lead containing paint (LCP)
exist, air monitoring will be + Demolition of structures with LCP
required to collect data for the + Manual scraping or sanding of LCP.
task. + Leaded glass cutting

+ Moving lead bricks and sheets (Fermialb
required - not OSHA)




1.16 Lead Exposure: Moving Lead Bricks

[image: image20.jpg]Lead Exposure
Moving Lead Bricks

An Industrial Hygiene Assessment
conducted at Fermilab concluded that
moving lead bricks resulted in the
following exposures to airborne lead:

* 1,200 bricks - 310 pg/m*®
+ 1,000 bricks - 560 pg/m?

| =





1.17 Controlling a Lead Hazard
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At Fermilab, lead typically cannot be eliminated or substituted for another material.
In the hierarchy of hazard control, that leaves engineering controls, administrative
controls, and PPE as remaining options to lower exposures.
Engineering and/or administrative Personal Protective Equipment is
controls are required when the required for an exceedance of the

PEL is exceeded. Action Level.




1.18 Lead Exposure Controls
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Lead Exposure Controls - Click each layer in the Hierarchy of Controls
above to see different ways to control a lead hazard. You are required to
visit each layer in order to advance in the training.




Elimination (Slide Layer)
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offoctive

Physically remove
the hazard

Lead radiation shielding is important to health and safety,
and to minimize background radiation for experiments at
Fermilab. It's benefits frequently outweigh its hazards.
Therefore, elimination is typically not the best option.

Close

\ 4

effective

Lead Exposure Controls - Click each layer in the Hierarchy of Controls
above to see different ways to control a lead hazard. You are required to

visit each layer in order to advance in the training.




Substitution (Slide Layer)
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offoctive

Physically remove
the hazard

Occasionally, lead can be substituted for less hazardous
shielding materials, such as concrete. It is often worth
exploring those possibilities given the health and safety
hazards of handling lead.

Close

\ 4

effective

Lead Exposure Controls - Click each layer in the Hierarchy of Controls
above to see different ways to control a lead hazard. You are required to
visit each layer in order to advance in the training.




Engineering Controls (Slide Layer)
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offoctive

Physically remove
the hazard

Engineering Controls isolate the worker from the hazard.
Examples include:

+ Local exhaust ventilation

+ Containment/HEPA vacuum

+ Paint or use of other barrier coating to cover surface

Close

\ 4

effective

Lead Exposure Controls - Click each layer in the Hierarchy of Controls
above to see different ways to control a lead hazard. You are required to
visit each layer in order to advance in the training.




Administrative Controls (Slide Layer)

[image: image26.jpg]= Hierarchy of Controls

Physically remove
the hazard

Administrative Controls change the way people work. "
Examples include:

* Wettinga surface
+ Cleaning off dust on clothing prior to removing respirator

Dry sweeping and a non-HEPA vacuum are prohibited.

Close

\ 4
effective

Lead Exposure Controls - Click each layer in the Hierarchy of Controls
above to see different ways to control a lead hazard. You are required to
visit each layer in order to advance in the training.





PPE (Slide Layer)
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offoctive

Physically remove
the hazard

Personal Protective Equipment (PPE)
Examples include:

+ Respirator (PAPR if requested)

+ Coveralls with booties and hood

Close

\ 4

effective

Lead Exposure Controls - Click each layer in the Hierarchy of Controls
above to see different ways to control a lead hazard. You are required to
visit each layer in order to advance in the training.




1.19 Hygiene Facilities and Practices
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Practices

When removing contaminated

PPE:

« respirators should be removed
last.

« roll down coveralls while

removing them to minimize dust.

* collect contaminated clothing in
alabeled, closed container.

Clean your face and hands
after leaving the work area.

Ashower and changing room
are provided when lead
exposures exceed the PEL

Oersh) B
Wash up before breaks
and before going home





1.20 Lead Work Area Signage and Labeling
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The Lead Hazard Material Label will state the following:

Danger
Lead
No eating, smoking or drinking
Contact DSO prior to working in area

Lead work areas are restricted access, and will have signage stating the
following:

DANGER
LEAD WORK AREA
MAY DAMAGE FERTILITY OR THE UNBORN CHILD
CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM
DO NOT EAT, DRINK OR SMOKE IN THIS AREA





1.21 Lead Work Area Housekeeping
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Housekeeping

Work areas should be kept as
clean as possible.

Perform cleanup tasks at least
daily.

Collect debris and contaminated
items in a closed container for
hazardous waste disposal.

Upon completion of the job, lead
work areas must pass clearance
sampling.

+ Clearance samples measure
surface lead dust levels collected
onawipe.

+ Lead levels must be less than the
Fermilab standard: 0.5 pg/m®

Don’t smoke, eat, or drink in work area





1.22 Fermilab Internal Lead Limit

[image: image31.jpg]Fermilab Internal Lead

Limit

Afire occurred in the Wide Band
Laboratory in 1987, which necessitated
the removal of a large amount of lead
shielding material.





1.23 Fermilab Internal Lead Limit (cont) 
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Limit cont

Using lead wipe and air monitoring data, it
was determined that a surface dust
sample measuring 0.05 mg/dm2 [read:
milligrams per square decimeter] was
associated with a 99.4% chance that the
OSHA Action Level for airborne lead was
not exceeded.

Cs(mg/dm’)|  P(%) |Comment
<0.0001 [Background
0.0004 [Ciean” lead piate
00045 5959
0.0049 99,98 [Viean wall PWL pre-dcon
0016 EX)
0,020 9.5 [Viean floor PWBL postdeon
0070 990
0.10 EX)
026 950
030 540 [Viean floor PWBL pre-deon
050 500
10 860
70 500
10 20
23 260 _|Fighest wipe PWBLfire
50 100
00 50
600 10

‘Source: SAFETY NOTE 19 SURFACE CONTAMINATION LIMIT
FOR REMOVABLE INORGANIC LEAD; i Miller; August 1988





1.24 Medical Surveillance
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30 or more days (Slide Layer)
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Action Level exceeded any
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1.25 Additional information
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For more information about lead in
your work area, talk to your
Supervisor, Division Safety Officer or

Industrial Hygiene.

Report any signs or symptoms of
lead poisoning as soon as possible.
You have the right to a copy of your
medical test results.

You have the right to a copy of your

industrial hygiene air sampling results.
Consult the Industrial Hygiene webpage
~ for more information.
For further information consult:
+ OSHA Lead Standard 19101025 -
oshagov
+ Fermilab ESH Manual 4200 - Special
Toxic Hazards - Lead-Containing
Materials




1.26 Conclusion
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This conludes Fermilab's Lead Worker training. In order to
receive TRAIN credit for this course. You must take and pass a
test. Click here to request the test.





