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• Why are we here?

• ANSI Z87.1 – 1998R and 2003
Ad d b OSHA W d d 9th 2009
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Adopted by OSHA, Wednesday 9th, 2009
Federal register page 46350

How 3 versions differed?

Important differences
• 1989 Angular protection
• 1989 (R–1998) 1989 Republished-no changes

2003 I i i
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• 2003 Improve impact requirement
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Quick Z87.1 Facts

• 1989
• 1989 (1998R)
• 2003

February 2nd, 1989
January 4th, 1999
August 19th, 2003

1. ASSE Secretariat of Standard
2 ASSE did t it th t d d
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2. ASSE did not write the standard
3. ASSE is not responsible for the content
4. ANSI is the “accrediting body”
5. The committee consist of many different 

organizations, companies and persons
6.  The committee did reach consensus!!!

Z87.1 Committee make up:

• 5 Government Agencies
• 1 Labor Union
• 4 Technical Societies
• 7 Manufacturer Associations
• 2 General Interest

1 I O i ti
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• 1 Insurance Organization
• 2 Employers
• 2 Utilities
• 3 Liaison to other Committees
• 2 Individual Experts

ANSI Z87.1   1989 and 1989 (1998R)

Important Change
Angular Impact
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High Velocity Test Pattern

+30º

+45º
+90º+75º+60º

+10mm

-10mm
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0º

-15º

+15º

ANSI Z87.1   2003

Strengthen Impact Resistance
I d S l i Ch
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Improved Selection Chart

Hazard Excluded in ANSI Z87.1 Standard

1. Blood borne pathogens
2. Xrays
3. High energy particulate radiation
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4. Microwaves
5. Radio frequency radiation
6. Lasers
7. Masers
8. Sports
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6.2.2 Hazard Assessment

• It is necessary to consider certain general guidelines 
for assessing the eye and face hazard situations that 
exist in the work environment and to match the 
protective device to the particular hazard. 

• The person directly responsible for a safety program 
should apply common sense and fundamental 
t h i l i i l t li h th t k
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technical principles to accomplish these tasks. 
• This process is subjective by nature because of the 

infinite variety of situations where face and eye 
protection may be required.

• At a minimum, the following recommended hazard 
assessment procedure should be followed in order to 
assess the need for eye and face protective 
equipment.

1910.132(d) Hazard assessment and 
equipment selection

• 1910.132(d)(1)
– The employer shall assess the workplace to determine if hazards are present, or 

are likely to be present, which necessitate the use of personal protective 
equipment (PPE). If such hazards are present, or likely to be present, the 
employer shall:

• 1910.132(d)(1)(i)
– Select, and have each affected employee use, the types of PPE that will protect 

the affected employee from the hazards identified in the hazard assessment;
• 1910 132(d)(1)(ii)
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• 1910.132(d)(1)(ii)
– Communicate selection decisions to each affected employee; and,

• 1910.132(d)(1)(iii)
– Select PPE that properly fits each affected employee. 

• 1910.132(d)(2)
– The employer shall verify that the required workplace hazard assessment has 

been performed through a written certification that identifies the workplace 
evaluated; the person certifying that the evaluation has been performed; the 
date(s) of the hazard assessment; and, which identifies the document as a 
certification of hazard assessment.

• Non-mandatory Appendix B contains an example of procedures that would comply 
with the requirement for a hazard assessment. 
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Presentation Note

Z87.1
• Throughout this part of the 

presentation, this column will 
be ANSI Z87-2003 unless 
otherwise noted.

OSHA
• Throughout this part of the 

presentation, this column will 
be from 29CFR1910.132 
(General Requirements)

17

(General Requirements), 
29CFR1910.133 (Eye and 
face protection) &  
29CFR1910 Subpart I App B 
unless otherwise noted.

(1) Survey the Work Area

Z 87

• Consideration should be given 
to the six hazard categories 
addressed by this standard:

OSHA

• Consideration should be given 
to the basic hazard categories:

– (a) Impact
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– (a) Impact
– (b) Heat
– (c) Chemical (Liquid     

Splash)
– (d) Dust
– (e) Optical Radiation

(a) Impact
– (b) Penetration
– (c) Compression (roll-over)
– (d) Chemical
– (e) Heat
– (f) Harmful dust
– (g) Light (optical) radiation
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(2) Identify Sources of Hazards

Z 87

– (a) Sources of motion

– (b) Sources of high

OSHA

– (a) Sources of motion 

– (b) Sources of high
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(b) Sources of high 
temperatures

– (c) Types of chemical 
exposures.

– (d) Sources of dust.

(b) Sources of high 
temperatures 

– (c) Types of chemical 
exposures

– (d) Sources of harmful 
dust

20
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(2) Identify Sources of Hazards

Z 87

– (e) Sources of optical 
radiation

– (f) Layout of workplace 
and location of other

OSHA

- (e) Sources of light 
radiation 

– (f) Layout of workplace and 
location of co workers;

22

and location of other 
personnel.

– (g) Any electrical 
hazards.

location of co-workers;

– (g) Any electrical hazards. 
In addition, injury/accident 
data should be reviewed to 
help identify problem 
areas.

23 24
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(3) Organize Data

Z 87

• Following the walk through 
survey, organize the data 
and information for use in

OSHA

• Following the walk-through 
survey, it is necessary to 
organize the data and
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and information for use in 
the assessment of hazards. 

• The objective is to prepare 
for an analysis of the 
hazards in the environment 
to enable proper selection of 
protective equipment.

organize the data and 
information for use in the 
assessment of hazards. 

• The objective is to prepare 
for an analysis of the 
hazards in the environment 
to enable proper selection of 
protective equipment.

(4) Analyze Data

Z 87

• Having gathered and 
organized data on a 
workplace, make an estimate 
of the potential for eye and 
face injury. 

OSHA

• Having gathered and organized 
data on a workplace, an 
estimate of the potential for 
injuries should be made. 

• Each of the basic hazards
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ace ju y
• Each of the basic hazards 

should be reviewed and a 
determination made as to the 
type and level of each of the 
hazards found in the area. 

• The possibility of exposure to 
several hazards 
simultaneously should be 
considered.

• Each of the basic hazards 
(paragraph 3.a.) should be 
reviewed and a determination 
made as to the type, level of 
risk, and seriousness of 
potential injury from each of 
the hazards found in the area.

• The possibility of exposure to 
several hazards simultaneously 
should be considered.

(5) Selection of PPE

Z 87

- Specify the protector(s) 
suitable for the hazards 
identified (see Selection 
Chart, Annex I - Attached 

OSHA

–(a) Become familiar with the 
potential hazards and the type 
of protective equipment that is 
available, and what it can do; 
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,
at the end of the 
standard).

, ;
i.e., splash protection, impact 
protection, etc.;

–(b) compare the hazards 
associated with the 
environment; i.e., impact 
velocities, masses, projectile 
shape, radiation intensities, 
with the capabilities of the 
available protective equipment;

(6) Reassessment of Hazards

• A periodic reassessment of 
the work area should be 
performed on a regular basis 
to identify changes in the 
hazard situation that could 
affect the level of protection 
required.

• It is the responsibility of the 
safety officer to reassess the 
workplace hazard situation 
as necessary, by identifying 
and evaluating new 
equipment and processes, 
reviewing accident records, 
and reevaluating the
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• Reassess the workplace 
hazard situation by 
identifying and evaluating 
new equipment and 
processes, reviewing 
accident records, and 
reassessing the suitability of 
previously selected eye and 
face protection.

and reevaluating the 
suitability of previously 
selected PPE.
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2003 New Impact Designation

“Basic Impact”
Drop ball test

“High Impact”
High mass test
High velocity test

30

Why? Glass vs. Plastic
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What is “Basic Impact”?
How Product tested?

How do I know if Product “Basic”?

31

PROJECTILE SIZE
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“Basic Impact” test by Product Category

Round, removable goggle lenses
Clear & shade 1 
thru 3

1” steel ball 50” height

Higher than shade 3 7/8” steel ball 39” height

Clear 1” steel ball 50” height
Removable spectacle lenses
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Rectangular, removable goggle lens
7/8” steel ball 39” height

Rectangular, removable welding helmet lens
5/8” steel ball 39” height

Removable face shield lens
1” steel ball 50” height

What is “High Impact”?
How Product tested?

How do I know if Product “High Impact”?

34
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“High Velocity” test by Product Category

Spectacle plano or 
nonplano

¼” ball 150 ft/sec 

Goggles ¼” ball 250 ft/sec 

Face shield ¼” ball 300 ft/sec 

36

Welding helmet ¼” ball 150 ft/sec 

Full face respirator ¼” ball 250 ft/sec 

Loose fitting 
respirator

¼” ball 300 ft/sec 
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“High Mass” test by Product Category

Spectacle 500 grams pointed 
projectile

50” 

Goggles 500 grams 
(17.6 onz)

50”

Face shield 500 grams 50”

37

Welding helmet 500 grams 50”

Full face respirator 500 grams 50”

Loose fitting 
respirator

500 grams 50”

PROJECTILE SIZE
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Min. Lens thickness by Product Category

Product Basic 
Impact

High 
Impact

Glass Plastic

Spectacles 
Plano

3.0 mm 2.0 mm Determine by impact test

Spectacles RX 
(nonplano)

2.5 mm 2.0 mm Determine by impact test

Goggle 3 0 mm 1 27 mm
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Goggle 3.0 mm - - 1.27 mm

Face shield By 
material

By material 3.0 mm 1.0 mm

Welding By 
material

By material 3.0 mm 1.0 mm

Full face By 
material

2.0 mm Non listed

Product By 
material 

2.0 mm Non listed

Product Making

Required Marks Removable 
Lens(es)

Removable 
Side Protection

Frame* Non-Replaceable 
Components Products 

Manufacturer’s Mark ALL ALL ALL ALL

“Z87” FS, G, WH ALL ALL ALL

“Z87 2” IF APPL

Annex G
Summary of Marking Requirements

Required Marks and Marking Locations by Product Category

American National 
Standard Z87.1-2003
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“Z87-2” IF APPL

“+” (high impact) IF APPL ALL

Shade Number IF APPL IF APPL

“S” (special purpose) IF APPL IF APPL

“Light/Medium/Dark” FS-IF APPL FS-IF APPL

“V” (variable tint 
photochromic)

IF APPL IF APPL

Frame Marking Locations

Category Frame Components Subject to Markings

Spectacles Front, at least one temple and removable 
sideshields

G l F d l h i i
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Goggles Frame and lens housing or carrier

Face shields Headgear/adapter and crown

Welding Helmets and
Hand shields

Headgear, shell and lens housing or carrier

42
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6.2.3 Protector Selection

•After completing a thorough hazard assessment of the 
environment such as recommended in section 6.2.2, 
the general procedure for selection of protective 
equipment is as follows:

• - (1) Become familiar with the Selection Chart 
(Annex I Attached at the end of the standard) the
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(Annex I - Attached at the end of the standard), the 
types of protective equipment that are available, their 
capabilities and limitations.

- (2) Compare the hazards associated with the 
environment, i.e., impact velocities, masses, projectile 
shape, radiation intensities, etc., with the available 
protective equipment.

6.2.3 Protector Selection
• (3) Make a judgment in selection of the appropriate 

protective equipment so that the protection is 
consistent with the reasonably probable hazard.

• (4) Basic impact protectors (lenses) may be used 
only in an environment where the known or 
presumed hazards are of low velocity, low mass and 
low impact nature.
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• High impact protectors shall be used in an 
environment when the known or presumed hazards 
are of a high velocity, high mass or high impact 
nature.

• (5) Provide and fit the user with the protective 
device and provide instruction on its care, use and 
limitations as recommended in sections 6.2.4 and 
6.2.6.

6.2.4  Product Use and Limitation

Product Use and Limitation
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6.2.4  Product Use and Limitation
6.2.4.1   Special Purpose Protectors and Lenses

Product Use and Limitation
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6.2.4 Product Use and Limitation
6.2.4.1   Special Purpose Protectors and Lenses
6.2.4.2   Prescription R/X Eyewear

Product Use and Limitation

48
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6.2.4 Product Use and Limitation
6.2.4.1   Special Purpose Protectors and Lenses
6.2.4.2   Prescription R/X Eyewear

Product Use and Limitation
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6.2.4.3   Filter Lenses and Windows

6.2.4 Product Use and Limitation
6.2.4.1   Special Purpose Protectors and Lenses
6 2 4 2 Prescription R/X Eyewear

Product Use and Limitation
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6.2.4.2   Prescription R/X Eyewear
6.2.4.3   Filter Lenses and Windows
6.2.4.4   Tinted Lenses and Windows

6.2.4 Product Use and Limitation
6.2.4.1   Special Purpose Protectors and Lenses
6 2 4 2 Prescription R/X Eyewear

Product Use and Limitation
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6.2.4.2   Prescription R/X Eyewear
6.2.4.3   Filter Lenses and Windows
6.2.4.4   Tinted Lenses and Windows
6.2.4.5   Photochromic Lenses

6.2.5 Fitting the Device

• Careful consideration should be given to 
comfort and fit.

• Protectors that fit poorly will not afford the 
protection for which they were designed
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protection for which they were designed. 

• Protectors should be fitted by qualified 
personnel. 

Questions and Answers
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Points of view, ideas, products, demonstrations or devices 
presented or displayed at the Ohio Safety Congress & Expo do not 
constitute endorsements by BWC. BWC is not liable for any errors 
or omissions in event materials.


