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FROM THE EDITOR

Battling Distractions, Peer

Pressure and Complacency

n America, there are 382.2 million people, of which 164.4
million are employees in a field of labor at an increased risk
of injury or fatality due to the nature of their work. These
employees are humans with lives, spouses and children.
They have anxieties, worries and dreams. They deal with co-

workers and quotas.

It is important, when thinking about occupational safety, to
take a moment to humanize the workforce as these workers deal
with inherently human issues such as distractions, peer pressure

and complacency daily.

In a recent conversation with a safety professional, he told

It is important to
take a moment
to humanize the
workforce when
thinking about
occupational safety.

me that during the over 100 interviews he had conducted after
an injury on a worksite, the injured worker almost always said the same two things. First, “I
know I shouldn't have done that” And second, “But we always do it like that”

What does this tell us about the mindset employees are in when they come to work? It
tells us they understand the risks and hazards associated with their jobs. They know that the
corners they are cutting could lead to injury—or worse, a fatality on the job—but that there

are external factors keeping them from completing tasks safely.

These external factors can be distractions from life outside of work, or peer pressure from
co-workers to quickly finish tasks. This is something that often happens in the workplace—a
procedure is seen to be too monotonous and shortcuts are created to speed up the process.

Workers believe this new, somewhat speedier process is the way to work “smarter” and not
“harder” Any worker that comes in trying to complete the task in the “safe” way, might then
be peer pressured by those around them to complete the task using the shortcut so they can
finish early, or meet their quotas.

What these employees may not realize, however, is that the longer, more monotonous
process was created to safeguard them from hazards that could put them in harm’s way. OSH
professionals are looking out for the safety and health of employees first and foremost. This
can often collide with the C-Suite’s idea of how fast employees should be moving, or how
much should be getting done in a particular time frame.

It is important to factor in safety when judging or timing for productivity or performance.
Make sure safety has a seat at the table to help manage expectations of higher outputs.

Remember, injuries and fatalities cost more time and money than having employees work

safely in the first place. OHS
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IH: CONFINED SPACES

Proper Use of Fall Protection PPE in a Confined Space

BY ANNE OSBOURN

onfined space work can be dangerous. The truth of this
statement cannot be understated. Confined space workers
face a plethora of risks, ranging from asphyxiation and
engulfment to electric shock, explosion and falls.

Because the onus to protect confined space workers is on the
employer, it’s imperative for employers to recognize and plan
appropriately for confined space work. This article is intended to
assist employers in understanding that obligation as it relates to
fall protection.

For full compliance with the OSHA 29 CFR 1910.146
standard' that governs confined spaces, employers are urged to
rely upon the expertise of safety and health professionals, such as
industrial hygienists.

This article is intended to help employers like you who want
to effectively protect confined space workers from falls by helping
you understand more about confined spaces, including what they
are, why they’re a fall hazard and what essential PPE is needed.

What is a Confined Space?
The core definition of a confined space is any area that’s not easily
accessible by people, is not intended for long-term occupancy,
is characterized by limited entry and exit points and has the
potential for the presence of significant hazards.

OSHA's definition of confined space is particular to what they
call “permit-required confined space” As defined by OSHA?,

Occupational Health & Safety | JULY/AUGUST 2021
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permit-required confined space is any area that:

® Contains or has the potential to contain a hazardous
atmosphere

® Tncludes material that have the potential to engulf anyone
who enters

B Features walls that converge inward or floors that slope
downward, tapering to a smaller space that can trap or asphyxiate
an entrant

® Comprises any other recognized safety or health hazard,
such as unguarded machinery, exposed live wires or heat stress

Confined spaces are found in varying sizes and shapes within
a wide variety of industries. Because not all confined spaces are as
easily identifiable as a confined space, as an employer, you should
leverage the expertise of highly trained workers to identify their
confined spaces and assess the potential hazards. This will allow
you to determine which controls are appropriate for your specific
confined space hazards.

How Confined Spaces Present a Fall Hazard

There are a wide range of potentially dangerous situations for

confined space workers, including: lack of oxygen, chemical

reactions, accidental leaks and spills and exposure to toxic gases.
One of the least understood hazards, however, are slips, trips

and falls. Fall hazards in confined spaces can result at any point

from entry to exit, and, of course, while the worker is doing

www.ohsonline.com
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IH: CONFINED SPACES

Because the onus to protect
confined space workers is on
the employer, it’'s imperative for
employers to recognize and plan
appropriately for confined space

his/her work in the confined space. Typical fall hazards include
physical equipment that is an obstacle to a worker, slippery
surfaces, poor visibility, inadequate lighting, unsure footing and
changes in the confined space environment as a result of such
things as leaks, spills and vapors.

work.

Preparing for Confined Space Entry

Before any worker enters a permit-required confined space,
both you, as the employer, and your employees, should know
and follow a well-defined system of confined space procedures
and precautions. Be aware that if there is any deviation from
the standards set on the permit, the confined space should be
immediately evacuated.

To further ensure worker safety, it's imperative to equip and
train workers on the correct tools and proper use of their PPE
before confined space entry. All fall protection and other PPE
should be checked before use and confirmed to be in good
working order. Any equipment that shows signs of wear, damage
or doesn’t pass inspection should not be used.

Under no circumstances should an employee enter a confined
space without the correct training and equipment - this includes
rescue workers. More than 60 percent of all confined space
fatalities occur because attendants or unauthorized personnel
rush into hazardous environments without the proper PPE.?

Must-Have Fall Protection

Fall protection PPE is used in confined space work for entry,
exit and retrieval/rescue. As such, confined space equipment
should consist of a complete system. Here are some common
components of a confined space fall protection system:

Entry and retrieval. A tripod/davit system with attachment
points is an easy-to-use device that’s simple to set up and gives
workers a stable base of support.

Connecting devices. A self-retracting lifeline with emergency
retrieval capability provides both a rescue option, as well as fall
arrest protection. A hoist, or winch, provides an option for raising
and lowering materials and personnel. Both devices should be
used on your tripod or davit arm system.

Full-body safety harness. Every entrant should wear a full-body
safety harness with an attached lifeline. This provides fall arrest pro-
tection and enables safe and quick extraction, even in horizontal ap-
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plications, if necessary. Harnesses may be equipped with shoulder,
back, or chest D-rings for both entry and rescue scenarios. Harness
types can vary, depending on the job and rescue plan, as well.

Confined Space Fall Protection Checklist

All confined space activity should be conducted in accordance
with OSHA standards. The following questions, however, may be
useful in evaluating your fall protection PPE for confined spaces:

B s the equipment stored in a clean, dry, cool space?

® Has all fall protection equipment been inspected by a
competent person in the required time frame (six months or a
year pending local regulation?

® Have all workers received correct and adequate fall
protection and rescue training?

® Have all personnel been properly fitted for a full-body
harness?

® Does each harness have the appropriate attachment points
for fall arrest, personnel-riding and rescue?

B Js a tripod or davit appropriate for the specific confined
space?

B [s portability of davits important?

B s there enough clearance for the tripod to fit over the
entrance without risk of one of the feet coming too close to the
confined space opening?

B s there enough space around the confined space opening
to ensure that top-side attendants are safe from falling into the
opening?

® Does the confined space have a ladder in place or is a hoist/
winch needed?

® What is the maximum line length needed within the
confined space to complete the task?

B Js proper equipment available for entry rescue and is it
included in the rescue plan?

B Does the equipment allow for non-entry rescue and is all
equipment matched to the rescue plan?

B Jsthere a method for tracking and monitoring the condition
of all equipment?

Conclusion

The potential hazards of confined space work should never
be underestimated. You, as an employer, must maintain your
readiness with a combination of a precise, well-practiced plan,
the proper PPE for the environment, and all-worker training on
equipment and OSHA-compliant procedures. OHS

Anne Osbourn is the Marketing Manager for the Construction Segment
in North America at Mine Safety Appliance. With over 8 years of
marketing and product development experience, Anne joined MSA in
2015 and has worked as a product line manager in both Respiratory, and
Fall Protection roles for the industrial market.
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IH: CONFINED SPACES

Industrial Vacuum Cleaner Options for Cleaning Confined Spaces

Heavy duty industrial vacuum cleaners can eliminate the need to enter confined
spaces for cleaning, reducing hazards and costs in a variety of ways.

BY DOAN PENDLETON

hether its eliminating the
need to enter a permit-
only confined space to
clean accumulations of
combustible dusts from grain elevators,
or eliminating the amplified ergonomic,
fall and overexertion hazards associated
with cleaning non-permit confined spaces,
such as blast recovery and sludge pits,
industrial vacuum cleaners are an accepted
engineering control to mitigate safety
hazards and support compliance with
OSHA and NFPA guidelines.

Employing industrial vacuum systems
in housekeeping routines to remove
dust and debris not only creates a safer
environment but also saves companies tens
of thousands of dollars per year in labor
costs, equipment maintenance, material
expenditures (through reclamation), and
through increased uptime by reducing
lengthy production interruptions for
manual cleaning.

In environments where cleaning needs
to occur in confined spaces, especially
in permit-required spaces, the ROI of
an industrial vacuum cleaning system

Faizzamal/Shutterstock.com

quickly rises when vacuums allow for
cleaning from outside the enclosed space
or cut man hours in half.

OSHA defines a confined space as one
that is large enough for an employee to
enter fully and perform assigned work, is
not designed for continuous occupancy
and has a limited or restricted means of
entry or exit.

A confined space becomes a permit-
required confined space when inherent,
introduced or potential serious hazards to
health or life are present, such as hazardous
atmospheres, materials that can engulf
workers with spaces that can trap someone
and other recognized serious hazards.

Permit-required ~ confined  space
procedures are costly in terms of evaluation,
training, PPE and the additional manpower
needed to not only monitor entry, but to
remain at the ready for the duration of a
task, turning a one-person assignment into
a four-person assignment.

Although necessary for safety and
health, coordinating time-consuming
entry into permit-required spaces for
cleaning is sometimes regarded as a
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nuisance which can result in less frequent
housekeeping and maintenance activities
in those spaces.

Some equipment that qualifies as
confined spaces and are common in most
industries, include tanks, silos, reaction
vessels, vats, boilers, pits and mechanical
conveyor enclosures. Combustible dusts
and respiratory irritants are common
hazardous substances that industrial
vacuum cleaners mitigate in permit-
required spaces.

In many plant environments, portable
heavy duty industrial vacuum cleaners
that are built to meet the rigorous demands
of 24/7 industrial operations, facilitate
cleaning from outside of confined spaces,
as recommended in NFPA 350 Guide
for Safe Confined Space Entry and Work
8.4.1.1, eliminating the need for entry.

OSHA does not regulate non-permit
confined spaces, but cost and safety-
oriented plant and safety managers
understand the exacerbated safety hazards
that exist when manually cleaning such
spaces and look for solutions, such as
industrial vacuums, to mitigate them.

Just as no two confined space areas
have identical conditions, no two vacuum
cleaning applications are the same. Many
factors influence vacuum cleaning system
design including the characteristics of the
material cleaned (such as: abrasiveness,
corrosiveness, flammability ~explosion
hazard), volume collected, bulk density,
particle size, filtration goals, maximum
temperature, total number of pick-up
points, the number of simultaneous
operators, hose size, longest vertical and
horizontal tubing runs from vacuum,

available floor space and collection
container considerations.
Most  industrial vacuum cleaner

systems require standard equipment with
option capabilities to best fit a facilities
application.

The range of industrial vacuums
available for specific applications and
debris, coupled with tools and accessories
tailored to application needs, have
advanced the equipment beyond general

www.ohsonline.com
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housekeeping and safety uses and into production tools that
increase uptime and improve product quality. Below are some
of the basic vacuum cleaning systems that can make cleaning
confined spaces more economical for facilities and safer for
workers.

Combustible Dust Vacuum Cleaners

Every plant has unique processes and thresholds when it comes
to combustible dust. There is no one size fits all vacuum cleaning
applications and no single standard or one industrial vacuum
cleaner that can meet the requirements for all combustible dusts.

Companies really need someone who has intimate knowledge
of how chemicals react in certain environments and has
experience in NFPA standards to help them choose the right
combustible dust vacuum cleaner.

Combustible dust vacuums are completely grounded and
bonded tomeet the NFPA 70 requirements for grounding
and bonding. These vacuums also meet the definition of an
“intrinsically-safe system”

Although some combustible dust vacuums are available with
electric motors, compressed-air-powered vacuums that do not
use electricity and do not generate any heat from operation are
the first defense to explosion prevention. These vacuums can
also be powered by inert gas such as nitrogen or argon in lieu of
compressed air for an additional factor of safety.

Portable Compressed-Air-Operated Vacuum Cleaners
Compressed-air-operated vacuum cleaners are the workhorses
of industrial vacuum cleaning systems, cleaning up everything
that will fit in the material hose from abrasives, fine powders,
litter and metalworking chips/fluids and sands and flammable
liquids. These vacuums are also ideal for use with abrasive cement
particles that can damage electrical equipment over time.

Compressed-air-powered vacuum cleaners operate on the
Venturi principle and by design create their own vacuum without
motors or moving parts, making them intrinsically safe. No
moving parts or motors also means that units generate no heat
and last longer because there are no parts to fail. They are the
most economical and energy efficient industrial vacuums.

Variable orifice venturi allows operation with the lowest air
consumption possible yet enables users to double the vacuum
level with more compressed air for more difficult cleaning tasks
such as high-density materials, viscous liquids or longer vacuum
distances.

Some models of portable compressed-air-operated vacuums
are also available in packages specifically designed and ATEX
certified for combustible dust and flammable liquid applications.

Combustible dust vacuums are available with unique pulse jet
filter cleaning systems that, with the push of a button, backwashes
accumulated dust from the filter, eliminating the need to manually
clean the unit and virtually eliminate filter blinding.

Continuous Duty Vacuum Cleaners

Continuous duty vacuum cleaners are designed to withstand 24/7
operation and to handle some of the toughest materials including
heavy steel shot or mounds of fine powders. Powerful enough to
pick up a bowling ball, portable continuous duty vacuums are
available with motors ranging from five hp to 30 hp with add-
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Employing industrial vacuum

systems in housekeeping
routines remove dust and
debris to create a safer

on intercept vessels to expand collection capacity and improve
material handling.

Continuous duty vacuums have been used by metal finishers
to eliminate workers descending into a three-foot-deep trench
confined space with awkward footing to manually shovel and
scoop heavy blast media, cutting clean up time by more than 50
percent and eradicating several ergonomic hazards.

environment.

Break Away Vacuum Cleaning Systems

Dual purpose break-away vacuum cleaning systems are powerful,
portable units that operate much like a central vacuum cleaning
system that is able to break away from tubing networks and used
independently elsewhere in the facility to clean up spills.

These break away central vacuum systems use powerful
portable vacuum units in concert with several small tubing
networks. For instance, if a user is working in a 100 by 200 square-
foot area and there are two more areas in another building,
individual tubing networks are created in each space and the
portable unit moved from one tubing network to the next. These
systems provide the convenience of a multi-inlet central vacuum
cleaning system, with the energy efficiency and flexibility of a
portable vacuum.

Powerful suction is what enables facilities to add extension
wands that allow operators to clean permit-required confined
space from the outside without sacrificing power. Higher suction
is created with a positive displacement pump (PD pump) vacuum
producer. PD pumps are capable of generating high vacuum and
excellent airflow, so they have the ability to pull massive amounts
of material over distances and pick up heavy materials not
typically associated with an industrial vacuum cleaner.

Portable industrial vacuum cleaners have the potential
to eliminate entry into permit-required confined spaces for
cleaning, decreasing labor, administrative costs and losses related
to illness or injury caused by serious hazards and ergonomic, slip
and fall, overexertion, inhalation and explosion hazards that are
increased in small spaces.

Working with an innovative vacuum cleaner manufacturer
that has decades of expertise with tens of thousands of materials
in a wide range of industries guarantees the best possible solution
for cleaning confined spaces safely. OHS

Doan Pendleton is President of VAC-U-MAX.
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IH: CONFINED SPACES

Understanding the Differences Between Construction
and General Industry Confined Space Regulations

Understanding the standards is the first step in safely working in confined spaces.

BY JOSEPH HARKELROAD, MEGAN SCHERER

arely are construction and general industry OSHA
standards identical or interchangeable. When it comes to
OSHA’s confined space standards, there are some notable
differences between the Construction 29 CFR 1926,
Subpart AA standard and General Industry 29 CFR 1910.146.

Before we dive into the confined space details, let’s first define
some terms. OSHA says that “general industry” is any industry
not included in construction, agriculture, or maritime.

OSHA clarifies other nuances in several letters of
interpretation:

® The first is from February 1, 1996. OSHA makes it clear
that Section 29 CFR 1910.12(b) defines construction work as
“construction, alteration, and/or repair including painting,
and decorating” Further, construction work is defined as work
not limited to new construction, which includes the repair of
existing facilities, and the replacement of structures and their
components”

B QOSHA also clarified the difference between construction
and maintenance in 1999, by saying maintenance is “keeping
equipment or a structure in proper condition through
routine, scheduled or anticipated measures without having to
significantly alter the structure or equipment in the process. For

18 Occupational Health & Safety | JULY/AUGUST 2021

equipment, this generally means keeping the equipment working
properly by taking steps to prevent its failure or degradation.”

B OSHA clarified maintenance vs. construction activities
on November 18, 2003, by explaining, “Construction work is
not limited to new construction but can include the repair of
existing facilities or the replacement of structures and their
components. For example, the replacement of one utility pole
with a new, identical pole would be maintenance; however, if it
were replaced with an improved pole or equipment, it would be
considered construction.”

You might ask yourself, why does it matter if we are doing
maintenance or construction? The answer is that maintenance
tasks are covered under the general industry regulation. For
years, there was only a general industry standard, 1910.146 (a).
Because construction was specifically excluded from following
the general industry confined space standard, OSHA would
have to cite concerns in the construction industry under several
different areas:

1. The general duty clause

2. 29 CFR 1926.21 (b)(6) (which no longer exists)

3. 29 CFR 1926.154 (a)(2) “When heaters are used in
confined spaces..” (exists with vague lanuage)
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1. Which of the following product(s)lserwces 813 11 Hearing Protection 2. What is your projected budget for the
do you plan to purchase in the next 814 1 Heat Stress selected products/services?

months? 845 1 Industrial Hygiene (Select one)

(Select all that apply) 815 (1 Instrumentation/ Monitoring Equipment 825 (1 Under $50,000

836 1 AED's 841 0 Laboratory Services 826 (1 $50,000-$99,999

800 [ Confined Space 816 1 Lockout/Tagout 827 (1 $100,000-$249,000

801 (1 Consulting Services 837 Q Material Handling 828 (1 $250,000-$499,999

844 1 Continuing Education
802 1 Drug & Alcohol Testing
803 1 Emergency Response
804 11 Ergonomics

805 1 Eye & Face Protection
806 (1 Fall Protection

807 (1 Fire Safety

829 (1 $500,000-$999,999
840 2 MSDS Software 830 1 §1,000,000-$2,000,000

817 (1 Personal Protective Apparel 831 0 Over $2,000.000

818 1 Plant Maintenance
819 1 Respiratory Protection
820 0 Safety Incentives
850 (1 Safety Monitoring

3. How immediate is your need for the
selected products/services?
(Select one)

808 (1 First Aid 821 Q Security 832 11 0-6 months

809 1 Foot Protection 838 1 Signs & Signals 833 (1 7-9 months

847 0 FR Fabrics 822 1 Software 834 0 10-12 months
839 0 Gas Detectors/Monitors 823 1 Training 835 1 Over 12 months
810 0 Hand Protection 846 1 Welding

811 01 Hazmat Handling 824 01 Workers’ Comp/Risk Mgmt

812 (1 Head Protection
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[ YES, | would like to receive/continue to receive Occupational Health & Safety. 1 NO.
Signature (Required) Date

For All Your Safety & Industrial Supplies, shop online at

northernsafety.com

1. Important: Which of the following products, if any,
do you recommend, select and/or buy in your job?
(check all that apply)

01 0 Safety Equipment

02 U Industrial Hygiene

030 Tralnlng

04 1 Softw:

05 Emergency Response

6 0 Security

7 0 Flre Protectlon
8 1 Occupational Health
9 1 Environmental Compliance
0 1 Ergonomics

90 1 None of the above

Of
[
o
O
1

2. Please indicate ALL functions for which you are
responsible:
01 1 Safety
02 1 Executive Mgmt./Administration
03 1 Production/Operations
04 [ Facility Management
05 1 Engineering
06 O Purchasing
07 1 Security/Fire Protection
08 0 Industrial Hygiene/Environment
09 1 Personnel Management
17 1 Risk Management
100 Emergency Planning
11 2 First Responder
12 Q Law Enforcement
13 (1 Safety Product Distributor
edical:
14 O Nurse
15 1 Physician
16 O Other Medical Professional
99 [ Other (please specify)

3. Which category best describes the primary end
product manufactured or service performed at your
business? (check only one)
INDUSTRIAL OR MANUFACTURING:

8 0 Oil & Gas Extraction
01 [ Mining
02 O Construction/Contracting
03 1 Food & Beverage Products
04 1 Tobacco Products
05 [ Apparel & Other Textile Products
06 O Lumber & Wood Products
07 Q Furniture & Fixtures
08 1 Paper & Allied Products
09 O Printing & Publishing
10 @ Chemicals & Allied Products
11 O Petroleum & Coal Products
12 O Rubber & Misc. Plastic Products
13 O Leather & Leather Products
14 1 Stone, Clay & Glass Products
15 O Primary Metal Industries
16 O Fabricated Metal Products
17 O Industrial Machinery & Equipment
18 (1 Electronic & Other Electric Equipment
19 O Transportation Equipment
20 O Instruments & Related Products
21 1 Miscellaneous Manufacturing Industries
22 u Utilities/Waste Management

a Transportation & Warehousing

SERVICE INDUSTRIES
24 0 Wholesale/Distribution
25 [ Retail
26 O Financial/Insurance/Real Estate
27 0 Professional/Scientific/Technical Services
28 0 Health Services
29 O Education Services

30 O Engineering, Research & Related Services
GOVERNMENT:

31 1 Fire/Rescue/Hazmat/First Response

32 1 Law Enforcement

33 O Federal Government

34 0 State Government

35 [ County Government

36 1 City/Local Government

37 1 Military

HER:
99 1 Other (please specify)

4. Which of the following products/service do you
plan to purchase in the next 12 months and would
like more information on? (check all that apply)

01 QO Emergency Response

02 O Hazmat Handling

03 O First Aid

04 1 Protective Clothing

05 O Hand Protection

06 1 Foot Protection

07 1 Fall Protection

08 1 Head Protection

09 0 Eye & Face Protection

10 O Hearing Protection

11 2 Safety Incentives

12 1 Respiratory Protection

13 O Training Software

14 O Workers’ Comp Insurance

15 1d Ergonomics

16 3 Instrumentation/Monitoring Equipment
3 Plant Maintenance

18 1 Gas Detectors/Monitors
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No matter which standard you're
following, keeping employees
safe in confined spaces must

be your number one priority. The

stakes are high, yet with training
and risk assessments workers
can safely complete tasks.

4. 29 CFR 1926.353 (b)(3) “Where a welder must enter a
confined space..” (which still exists but is superseded by the new
Subpart AA)

5. 29 CFR 1926.956 (a)(3) “When work is performed in
manholes or vaults..” (which no longer exists)

However, OSHA realized that employees would benefit from
construction specific standards, so they adopted Confined Spaces
in Construction in 2015 (29 CFR 1926, Subpart AA standard).

OSHA is serious about keeping employers accountable when it
comes to following the standards. Because health risks are elevated
for employees, the fines are high too. For instance, in May 2021,
OSHA proposed a $119,000 penalty to a Massachusetts electrical
company because inspectors found that “machine operators and
maintenance employees entered powder-coating ovens routinely
without testing atmospheric conditions or securing natural gas
lines and operating machine parts” As a result, employees at
their Ohio facility were exposed to asphyxiation hazards. The
proposed fines cover other findings related to lockout/tagout and
respiratory protection.

Now that you understand the history and key terms, let’s get to
the differences between 29 CFR 1926, Subpart AA standard and
29 CFR 1910.146.

Who Does the Work Site Inspections

Under the construction standard, a competent person is required
to conduct the inspection of the work site to identify all the
confined spaces and permit required confined spaces through
evaluation of the elements.

Under the general industry standard, the employer is
required to conduct the inspection of the workplace to identify
confined spaces and permit required confined spaces through an
evaluation.

No matter who is doing the inspection, the space must be
evaluated. First, an evaluation must be completed to determine
if it is a confined space. Then, if it is a confined space, it must
be determined if the confined space contains or has potential to
contain a hazardous atmosphere, contains a material that has the
potential for engulfing an entrant, has the potential for entrapment

www.ohsonline.com

or asphyxiated by inwardly converging walls or by a floor which
slopes downward and tapers to a smaller cross section, or contains
any other recognized serious safety or health hazards.

Coordinating Contractors

When multiple employers are working on a construction jobsite,
the controlling contractor and entry employer must coordinate
entry operations. This is critical when there is more than one
entity performing an entry at the same time and when an entry
is performed with activities being conducted around it that could
create a hazard in the permit required confined space.

In the general industry standard, the employer is required to
inform the contractor doing the work that the workplace contains
permit required confined spaces and entry, the hazards identified,
precautions, procedures, and the space is only permitted by
compliance of a permit required space program.

Frequency of Atmosphere Air Monitoring

Continuous atmosphere air monitoring while in the confined
space is required in the construction standard. Atmosphere air
monitoring in general industry is required to be periodically
tested, as necessary.

Engulfment Hazard Monitoring

An early warning system, that continuously monitors for non-
isolated engulfment hazards, is required on construction sites. It
must alert the entry employee(s) in sufficient time for safe exit of
the confined space. In the general industry standard, there is no
requirement for monitoring of engulfment hazards.

Suspending and Canceling

Confined Space Permits

If other work around the confined space is creating a hazard or
the weather is poor on outside projects, contractors are permitted
to get a suspension on their confined space permits with sufficient
reasoning.

General industry doesn’t allow similar liberties. If work is
suspended, the employer must cancel the confined space permit
and obtain a new permit if there is a need to enter the confined
space again.

Potential Atmospheric Hazards
Construction references five potential atmospheric hazards,
including oxygen, flammable gas, combustible dust, toxic
chemicals and chemicals at immediately dangerous to life or
health (IDLH) concentrations.
General industry only refers to three potential air quality
hazards, including oxygen, flammable gas and toxic chemicals.
No matter which standard you're following, keeping employees
safe in confined spaces must be your number one priority. The
stakes are high yet with the proper training and confined space
risk assessments workers can safely complete tasks. OHS

Joseph Harkleroad is a rising senior at Indiana University
of Pennsylvania majoring in Safety, Health and Environmental Applied
Sciences and an intern at Safex.

Megan Scherer is a Marketing Communications Professional at Safex.
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PPE:

HAND PROTECTION

Combining Innovations for the Perfect PPE

Manufacturers have begun combining the newest innovations and technologies

to suit specific applications and industries.

BY M.B. SUTHERLAND

hetheryou're talking about gloves, sleeves or clothing,
comfort depends a lot on what goes against the skin.
Older materials for hazardous conditions were often
thick and uncomfortable, with little dexterity or
movement. They also tended to trap heat and moisture, making
compliance a daily headache for safety managers. Advancements in
yarn and material technology now provide lighter, more breathable
fabrics with extremely high cut resistance.

Manufacturers accomplish this in two ways. First, by utilizing
lighter, stronger materials within the strands of yarn that make
up cut-resistant fabrics. These improved yarns produce materials
with a higher gauge (the number of stitches included in each inch
of material) for gloves and sleeves that are up to 50 percent lighter
than comparable PPE and feel more like a super-tough second
skin than the thick uncomfortable gear that workers were itching
to take off. That snug, but comfortable fit has the added benefit
of allowing workers to pick up and assemble very small parts
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without removing their gloves. New yarns infused with strength-
enhancing microparticles also create coreless materials for fabrics
that are cool to the touch that spare workers with more sensitive
skin from painful contact dermatitis.

Palm Coatings for Any Application

Palm coatings have been around for years, providing solid grip
on top of a variety of different glove shells. For much of that time,
you had six different work glove coatings to choose from, with
various pluses and minuses.

Polyurethane is light and flexible, with good dexterity and
tactile sensitivity. It’s ideal for dry grip and handling small parts,
and it does well in light oil conditions but is less than ideal for
maintaining grip in heavy oil.

Flat Nitrile is a tougher coating with excellent puncture and
abrasion resistance, but it’s not ideal for small part assembly since
it has a bit less dexterity.

www.ohsonline.com
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PPE:

HAND PROTECTION

Advancements in yarn and
material technology now
provide lighter, more breathable
fabrics with extremely high cut

Sandy Nitrile has a gritty texture to prevent slippage in heavy
oils and liquids. It has good abrasion, cut, puncture and snag
resistance, but the coating detracts a bit from dexterity and tactile
sensitivity.

Foam Nitrile channels liquids and oils away from the glove
surface to provide a better grip. It also offers excellent snag,
puncture and abrasion resistance, but the foamy texture tends to
become saturated in heavy liquids and oils.

Latex provides the best overall dry grip and gives you options

resistance.

CORPORATE PROFILE

like a foam or crinkle finish to help channel away liquid. But some
workers are allergic to it and the coating tends to degrade in oils
or other hydrocarbon-based fluids.

Silicone delivers a superior dry grip and increases heat
resistance, but it can prevent paint adhesion in certain
circumstances.

A brand-new palm coating technology was introduced just a
few years ago that actually absorbs oil on the outside and keeps
hands dry on the inside, all while providing a rock-solid oil
grip and superior abrasion resistance. This new technology is
unlike other double-dipped gloves in that it’s not just a second
coating of the same material that makes the glove stiffer and less
comfortable. Instead, its special dual-layering system offers all the
benefits above with the comfort and dexterity of a single-dipped
polyurethane coated glove.

Impact Protection

Just like cut resistant gloves, impact gloves of the past did a
reasonable job of protecting workers but did a poor job of keeping
them comfortable and compliant. But those stiff, bulky gloves that
made it hard to flex the fingers were consigned to the history books
just a few years ago. These new innovations in impact protection,
like integrated flex points and special vented TPR that allowed
hands to move and breathe, meant you could protect workers in
rough jobs like pipe fitting and heavy material handling while

UNIQUE PRODUCTS MANUFACTURED TO KEEP UP WITH YOUR PPE
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Glove Guard LP is committed to providing quality products that meet the
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strategy has been to listen to people as they’ve shared their needs for specific
solutions. In response, we have developed, adapted, and manufactured
unique products to meet those needs.

Contact Information
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Tel: 888-660-6133
Fax: 281-426-6135

As we look forward, we aspire to continue to listen, innovate, and manufacture
unique solutions. We manufacture products but aim never to lose sight of
people.
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keeping them cooler and more comfortable. These were followed by
lean, lower-profile impact gloves that protected workers from lesser
impact hazards like those in I&E (instrumentation and electrical),
maintenance, assembly, or light construction and tool work.

These innovations were exciting and groundbreaking on their
own, but manufacturers took it a step further and asked how
we might combine them to make PPE that addressed ever more
specific needs and applications.

Innovation Combinations

for the Perfect PPE

The best gloves begin with an excellent shell. So those incredibly
light, cut-resistant materials were enhanced with innovations in
palm coatings and impact protection. That means it’s now possible
to get a featherlight, highly cut-resistant shell that keeps hands
cool and allows working with small parts with a solid grip-all in
one glove! It’s the perfect combination for anyone working in oily
environments, handling large or small parts, in an environment
with sharp edges like appliance manufacturing, aviation, HVAC
and many other applications.

Likewise, you can take that same featherlight cut-resistant
shell or, if you have workers prone to contact dermatitis, a coreless
shell that’s cool to the touch, along with an amazing oil barrier,
grip and long-lasting abrasion protection with flexible TPR for
superior impact protection. It’s the dream team of innovations for

pipe fitting, oil and gas work, and many other rough applications
that involve liquids and oils.

It doesn't stop at gloves! Manufacturers also applied these
innovations to protective sleeves with lighter, high cut-resistant
materials and light and cool sleeves with impact protection. Add
in hi-vis material, flame or heat resistance, winter insulation, or
touchscreen compatibility—and the sky’s the limit! We can create
gloves with any shell, coated with any palm coating, old or new,
add impact protection and even strategic reinforcements in areas
of wear like thumb saddles to make gloves last longer.

More Choices, Better Protection

Therefore, if it seems like buying PPE has become more
complicated in recent years, it has! But only because you have
more and better options than ever before. If we've innovated it,
we can combine it to keep your workers safer while making them
more comfortable and compliant and making it easier to do their
jobs without wanting to take off their PPE. OHS

M.B. Sutherland is the Sr. Safety Writer at Magid.

REFERENCE

1. https://www.magidglove.com/safety-matters/choosing-and-using-ppe/
avoiding-contact-dermatitis
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HAND PROTECTION

Why Wear Anti-Vibe Gloves?

Sustained use of vibrating machinery can lead to severe cases of Hand Arm Vibration
Syndrome that can be both debilitating and irreversible.

BY AARON SKEMP

nybody who's ever spent a few hours weed eating,
pushing a lawnmower around the yard or going for a
lengthy bike ride has probably experienced it on some
level: tingling and numbness in the hands and arms.

It’s not your imagination. Hand-arm vibration is a real thing.
Hand-Arm Vibration Syndrome is a genuine affliction that
particularly affects workers who regularly operate vibrating
machinery as part of their daily work routine. While HAVS can
disproportionately have an effect on workers operating heavy
machinery, such as jackhammers, even fewer jarring tools such as
hand saws, power drills and, yes, lawn mowers, can still contribute
to more modest incidents of HAVS.

HAVS is nothing that should be taken lightly, although it’s ad-
mittedly disconcerting to have yet another acronym-laden malady
to have to stop and consider. While occasional use of vibrating ma-
chinery may only cause numbness and tingling for a few minutes
or hours, regular, sustained use of such machinery can lead to se-
vere cases of HAVS that can be both debilitating and irreversible.

In cases such as sustained jackhammer operation, for example,
an individual may suffer a loss of grip strength and decreased
dexterity, an increased chance of developing arthritis, tendonitis,
carpal tunnel syndrome and even experience chronic pain.

24 Occupational Health & Safety | JULY/AUGUST 2021

Extreme vs. Nuisance Vibration

Some of the higher HAVS risk occupations, not surprisingly,
include construction, sheet metal work, welding, automotive
repair and electrical work. However, even professions in the
medical and dental fields carry some risk, due to the prevalence of
machinery that produces high frequency vibrations that may not
be as profound as a jackhammer—unless you have a particularly
sadistic dentist—but sustained use of such machinery can be
debilitating nonetheless.

If a job requires the regular use of any machinery that vibrates
at all, the potential exists of developing HAVS to some extent
or another. Its estimated that as many as two million or more
workers are exposed to some level of workplace vibration of some
sort. Of those workers, about half can expect to experience some
HAVS symptoms.

Hard to Handle

Because of its slow-to-show, long-term progression, often times
HAVS isn’'t diagnosed until the damage is done. It’s notoriously
difficult to predict from individual to individual. Some people are
just more susceptible or attuned to vibrations and are, therefore,
more apt to suffer HAVS symptoms, while other “hardier”
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www.casellasolutions.com
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Casella is a global leader in the manufacture and supply of industrial

safety, occupational health and environmental monitoring equipment. 13 Pratts Junction Road
The instrumentation includes realtime dust monitors, personal sampling Sterling, MA 01564-2305
pumps, sound level meters, positioning and distancing technology, hand

arm vibration monitors and environmental units. Contact Information

info@casellasolutions.com
A large number of these products work with a variety of Casella’s own Tel: 800-366-2966

software solutions for easy access, remote monitoring and simple analysis
of collected data. With Bluetooth capabilities and accompanying Airwave
app, you can also view data and control air sampling pumps and noise
dosimeters from your mobile devices.
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CASELLAE Noise Dosimeters

Working today for a

healthier tomorrow dB adge

Simultaneously measures all
workplace parameters

¥
Intrinsically safe

Octave band analysis
Audio recording

Wireless data transmission

Compatible with Noise software

Long battery life with full colour display

13 Pratts Junction Road, Sterling, MA 01564-2305
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individuals can work an entire lifetime in high vibration
environments and never experience any problems whatsoever.

HAVS 101

While HAVS as a disability has been recognized as a workplace
hazard for decades, the extent and variety of the symptoms have
only recently become appreciated by medical professionals. Even
today, HAVS is known to be an incredibly complex condition
that’s still not completely understood, although the symptoms
are usually easily diagnosed once a patient’s work history is taken
into consideration.

The exact underlying mechanism responsible for HAVS is
generally believed to be a disruption in the flow of oxygenated
blood through the body’s vascular system. This is particularly pro-
nounced at the extremities most associated with HAVS symptoms.

Sustained exposure to vibrations can eventually damage the
tissues themselves where the condition may become irreversible.

As stated, some of the early onset HAVS symptoms include
tingling and numbness, which may or may not dissipate after
a relatively short amount of time. With sustained vibration
exposure, however, tingling and numbness can give way to
more ominous symptoms. Visual manifestations can include a
noticeable change in skin color, or whitening, of the extremities,
which usually occurs in combination with a heightened sensitivity
to hot and cold temperatures. In fact, HAVS is more likely to

CORPORATE PROFILE

afflict individuals who work outdoors in extreme temperatures.

In more advanced cases of HAVS, patients may experience
a loss of function to affected areas. Even mundane tasks like
filling a glass of water can become incredibly ditficult. In its most
advanced stages, HAVS can lead to visible tissue damage, and
even gangrene.

Now that you're sufficiently terrified of the prospect of having
your gangrenous limbs dropping off because you ran your circular
saw one time too many, there are steps you can take to decrease
your chances of developing HAVS.

Assessing the Risk of Hand-Arm Vibration
Companies may perform an audit of their work environments to
determine whether vibration equipment poses a risk to worker
health and how significant that risk may be. Calculating those
risks takes into account the level, or vibration amplitude, of
various equipment that may contribute to HAVS.

The threshold vibration value is deemed the acceptable
risk level workers can be exposed to with the least chance of
developing HAVS. Many tool and equipment manufacturers
disclose and provide vibration emission safety guidelines with
their products, making it easier for businesses to research and
calculate their associated risks.

In cases such as sustained jackhammer operation, for example,
an individual may suffer a loss of grip strength and decreased

CUTTING SOLUTIONS THAT PREVENT INJURIES AND REDUCE DAMAGE

PHC
KLEVER

Pacific Handy Cutter, Inc.

www.phcsafety.com

Contact Information

orders@pacifichandycutter.com
Toll Free: 800-229-2233
Tel: 714-662-1033
Fax: 714-662-7595

With over 70 years of market leadership and ground breaking innovation,
PHC/Klever provides industry leading cutting solutions that prevent injuries
and reduce damaged merchandise-saving companies money! With world
class customer service and product support, we are the go-to safety cutting

source for retailers, industrial facilities, food service providers and everything
in between. PHC/Klever is excited to share its newest groundbreaking
innovation—Antimicrobial Kleen™ Safety Cutters. Manufactured with an
advanced, antimicrobial material that is resistant to many bacteria and
viruses, they take protection to the next level.
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dexterity, an increased chance of developing arthritis, tendonitis,
carpal tunnel syndrome and even experience chronic pain.

From a business perspective, conducting these kinds of
vibration intensity audits, just make good financial sense. Even
minor, or “nuisance;” workplace vibration can adversely affect
worker productivity. For workers who need to conduct minute
operations, such as intricate repair work and similar projects,
even minor HAVS symptoms such as numbness and tingling can
be annoying at best and debilitating at worst. The bottom line is
worker discomfort and negatively impacted productivity.

Obviously, the best preventative measure is to limit your
exposure to regular, sustained operation of vibrating machinery
and tools. If youre in a profession where thats not possible, you
should take care to ensure youre at least using the tools and
machinery correctly.

For example, there are literally dozens of incorrect ways to
use a jackhammer. Even making minor adjustments to how you
operate tools and machinery can make an incredible difference
to the amount of vibration you experience. Pay attention to how
veteran operators work and learn accordingly. Also, it doesn’t
hurt to read up on the instruction manuals.

Do Anti-Vibration Gloves Work?
Although wearing gloves may seem like a common-sense
preventive measure, choosing the right kind of gloves can make

a significant difference. In addition to keeping the hands warm,
there are also anti-vibration gloves available on the market.

Though theyre not a cure-all, finding the right-hand
protection is one in a list of best practices that safety experts
recommend for reducing long-term damage. It must be noted,
however, that just because a glove claims anti-vibration properties
doesn’t mean they have actually been third-party tested to
meet the requirements of ISO 10819 // ANSI S2.73—the global
standard for anti-vibration gloves.

ANSI/ISO Standard Anti-vibration Gloves Require:

® Full-fingered design

® Uninterrupted palm pad from base to fingertips

B Padding < 8mm thick in the palm and > 0.55 times the
palm padding thickness in the fingers and thumb

B Reduction of “medium range frequencies” (TM) by = 10%
vs. bare hand

® Reduction of “high range frequencies” (TH) by > 40% vs.
bare hand

Again, no amount of prevention and common sense can stamp
out equipment vibration entirely. Some tools and equipment are
just necessarily constructed to vibrate, so it's important to observe
whatever measures we do have, including wearing the proper
hand protection. OHS

Aaron Skemp is the Product Director for Ergodyne.
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SAFETY CUTTERS
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phcsafety.com
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MAGID

Magid Glove & Safety
Manufacturing Co.

www.magidglove.com

1300 Naperville Drive
Romeoville, IL 60446

Contact Information
Tel: 800-444-8030

WHY MAGID?

Since 1946, fourth-generation and family-owned, Magid leads the safety industry
with revolutionary innovations in PPE, a team of safety experts, skilled in-house
manufacturing and a worldwide network of suppliers.

CHECK OUT OUR SAFETY

INNOVATIONS

Headquartered in  Romeoville, lllinois, Magid proudly offers its own
signature Magid-branded products as well as products from over 700 top-
quality safety brands such as 3M™, Ansell® , DuPont™, Honeywell, Kimberly Clark® ,
MAPA® , MSA, Showa® , Mission® , and many more. We source or develop everything
you need to keep your workers safe at competitive prices. Providing true expertise
and personalized service, we answer your questions, conduct onsite assessments,
and tackle your toughest safety challenges.

MAKING YOUR JOB EASIER

We are committed to providing safety solutions and resources that help you save time
and keep your workers safe. At Magid, safety isn’t just a job, it's our legacy! For more
information about Magid and our safety products and services, visit
www.magidglove.com or call 1-800-444-8030.

INNOVATING SAFETY FOR YOU

Magid’s commitment to innovation continues to drive our ability to provide the
newest technologies and materials to improve industrial safety year after year. From
featherlight cut resistance that is over 50 percent lighter than comparable materials,
to ultra-flexible impact protection with up to 60 percent more airflow, and even cooling
gear that only needs water to cool up to 30 degrees below average body temperature,
we are consistently delivering lighter, more comfortable materials that keep workers
both safe and compliant. Experience innovation with Magid. https://www.magidglove.
com/innovation-banners
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Properly Choosing and Using Respiratory Protection

Understanding respirator fit testing, assigned protection factors and

maximum-use concentration.

BY GREG BOOTHE

n my experience, respiratory protection

is one of the more common forms of

PPE used by employers in the United

States. In many cases, employers
may decide to use respiratory protection
to reduce employee exposures to health
hazards without trying to reduce personal
exposures using more effective engineering
or administrative controls. Because the
consequences of being exposed to high
concentrations of some chemicals can
result in severe health effects or death, it is
very important that respirators are properly
chosen and worn in the workplace.

OSHA  published a respiratory
protection standard, 29 CFR 1910.134 in
1998." The respiratory protection standard
is designed to help employers establish
and maintain a highly effective respirator
program when respirators are required to
be used in a workplace. To discuss all of the
requirements of the standard would take
more space than we have in this article.
Therefore, I will focus on fit testing, the
use of assigned protection factors (APFs)
and the calculation and use of maximum
use concentrations (MUCs). These are
the areas where I see employers struggle
the most with with comprehension and
implementation.

Respirator Fit Testing

The respiratory protection standard
includes a requirement for a medical
clearance for required use of tight-
fitting respirators and for some specific
respirators even with voluntary use.
The medical evaluation is designed to
determine if an individual has any medical
conditions that might preclude them from
being able to safely wear a respirator
in the workplace. You would not want
an individual donning a respirator and
having a heart attack because of the
respirator use.

Another requirement of the standard
is to perform a fit test prior to the original
use of a respirator and annually thereafter.
The fit test is designed to determine which
type, model and size of respirator will
properly fit each individual. An employee

30

using a respirator that does not fit properly
can have little to no protection from the
hazardous environment present in the
workplace. You do not want an individual
to don a respirator and think that adequate
protection is provided only to have the
worker experience a severe health reaction
because the respirator is not providing the
protection that it was supposed to.

There are two basic methods that
OSHA has approved for determining if
a respirator fits properly. These methods
are referred to as quantitative fit testing
(QNFT) and qualitative fit testing (QLFT).
The names tell you that the QNFT
method provides a quantitative result
while the QLFT provides a qualitative
result. Basically, the QNFT provides you
with a numerical fit factor indicating
quantitatively how the respirator fits the
individual while the QLFT just ask if the
respirator fits. Of the two methods, my
experience has been that a majority of
employers utilize the QLFT because it
carries a lower initial investment and is
easier to perform. OSHA has published
the instructions for performing fit tests
for the QNFT and QLFT methods in
Appendix A to the regulation.

Occupational Health & Safety | JULY/AUGUST 2021

Assigned Protection Factors

OSHA developed the assigned protection
factors (APFs) to assist you with the
determination of maximum protection for
different respirators. The APFs are listed
in Table 1 of 29 CFR 1910.134.

When using one of the QNFT methods
the respirator is attached to the machine
and the result is displayed as a number
called the fit factor. Positive pressure
respirator facepieces must be converted
and tested in the negative pressure mode.
The fit factor and the APF are related by a
factor of 10. The fit factor must be 10 times
higher than the APF to correspond with
the APFE. Therefore, the fit factor must be
at least 500 for all full-facepiece respirators
and at least 100 for all quarter- and half-
mask respirators in order to pass the fit
test. When using the QLFT methods, the
individual just has to indicate they do not
detect the challenge agent in order to pass
the fit test and use the designated APF. The
obvious question is: when can I use the
QLFT method and when do I have to use
the QNFT method?

First, we must look at the different
types of respirators that could be used in
a hazardous environment. There are two

www.ohsonline.com
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HONEYWELL BW™ RIGRAT TRANSPORTABLE AREA GAS MONITOR

Introducing the NEW Honeywell BW™ RigRat, the versatile transportable area
monitor to help keep your work environment compliant and safe from a number

of atmospheric hazards. BW RigRat features a rugged design, large, easy-to-read
display, intelligent alarm for inert applications, and exceptional
battery runtime that extends operation time in the field from
hours to weeks. It connects to Honeywell software to provide
critical data for advanced workspace monitoring — keeping your
team aware of gas and noise threats.

Scan QR Code to learn more.
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Because the consequences

of being exposed to high
concentrations of some
chemicals can result in severe
health effects or death, it is
very important that respirators
are properly chosen and worn

basic types of respirators, air-purifying respirators (APRs) and
atmosphere-supplying respirators (ASRs). Basically, air passes
through some filter in an APR which removes hazardous compound
from the air prior to the air entering the wearer’s respiratory
system. An important variable is ensuring the filter that is being
used is specific for the hazardous chemical that is present in the
work environment. In other words, you need a particulate filter
for particulates and a specific gas or vapor cartridge for gases and
vapors. Unlike the APR, the ASR provides “clean” air to the wearer
that is separate from the air in the working environment.

With a supplied-air respirator (SAR), the air comes from a tank
sitting in the neighboring work area or from a compressor, hopefully
operating in a clean environment. The air might also come from a
tank the wearer carries on their back (a self-contained breathing
apparatus or SCBA). With all ASRs, the type of regulator will have
a huge impact on the protection the respirator can provide. Some
regulators will maintain a positive pressure inside the respirator
facepiece at all times which does not allow outside air to enter the
facepiece. This is important if the area might become dangerous.

in the workplace.

Table 1 Assigned Protection Factors®

APRs and ASRs can also have different facepieces. The most
common are half-mask and full-facepiece. You can find quarter-
mask, but they are very uncommon. Some respirators use a loose-
fitting facepiece where the facepiece does not come into contact
with the wearer’s face. The powered air purifying respirator
(PAPR) is a special positive pressure APR using a battery powered
fan to pull the air through the filter and then blow the air into
the facepiece. As you can see from Table 1, whether you use an
APR or ASR and the type of facepiece you use determines the
level of protection that can be expected while using the respirator.
In general, positive pressure respirators have higher APFs than
negative pressure respirators and regulators that maintain a
positive pressure inside the facepiece have the highest APFs.

Maximum-Use Concentration

APFs can then be used to calculate a maximum-use concentration
(MUC). The MUC represents the highest concentration of
a chemical for which you can use a particular respirator. To
calculate the MUC, you must know the APF and the PEL (or the
TLV or REL if you want) for the chemical. You simply multiply
the APF by the PEL to obtain the MUC.

For example, the OSHA PEL for Methyl Ethyl Ketone (MEK)
is 200 ppm. If you wanted to use a half-mask APR with the proper
chemical cartridge the MUC would be 10 X 200 ppm = 2,000
ppm. That means you should be able to safely use a half-mask
APR with the appropriate cartridges in an atmosphere up to 2,000
ppm MEK. If the concentration exceeded 2,000 ppm, you would
have to use a respirator with a higher APE

However, there is one other variable you must consider, the
IDLH (immediately dangerous to life and health) concentration.
If the concentration in the work environment exceeds the IDLH
concentration, 29 CFR 1910.134 requires you to use specific types
of ASRs and the MUC would then be set below the IDLH.

The National Institute for Occupational Safety and Health is
one organization that publishes IDLH values for many compounds.
The published IDLH for MEK is 3,000 ppm so your MUC is less
than the published IDLH value. For gases and vapors, there is also a
requirement to use a cartridge with an end-of-service-life indicator
(ESLI) or develop a change out schedule. This is a requirement that
many employers forget about. Another example would be if you

Type of Respirator 2 Quarter-Mask | Half-Mask | Full Helmet/ Loose Fitting
Facepiece Hood Facepiece

Air-Purifying Respirator 5 310 50

Powered Air-Purifying Respirator (PAPR) 50 1,000 425/1,000 |25

Supplied-air respirator (SAR) or airline respirator

-Demand mode |- 10 50 |

- Continuous flow mode |- 50 1,000 425/1,000 |25

- Pressure-demand or other positive pressure mode | ------- 50 1,000 |- | -

Self-contained breathing apparatus (SCBA)

-Demand mode |- 10 50 50 |-

- Pressure-demand or other positive pressure mode | ------- | - 10,000 10,000 | --—----
(e.g., open/closed circuit)

(Respiratory Protection, 1998)
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wanted to use a half-mask APR with appropriate cartridges for
an atmosphere containing hydrogen sulfide. The OSHA PEL for
hydrogen sulfide is 20 ppm as a ceiling concentration. With the
proper cartridges, the MUC would be 10 X 20 ppm = 200 ppm.
However, the published IDLH concentration is 100 ppm, so you
would have to reduce the MUC to 100 ppm.

How does this relate to when you can use QLFT methods
and when you have to use QNFT methods? OSHA has stated
that QLFT methods can only be used for negative pressure APRs
when they will be used in concentrations less than 10 times the
PEL. This is because current studies do not validate the protocols
higher than that level. So, if you are going to use a negative
pressure APF (half- or full-mask) in an atmosphere that is less
than 10 times the PEL, you can use one of the QLFT protocols. If
you want to use a negative pressure APR in an atmosphere greater
than 10 times, the PEL you must use one of the QNFT methods.

OSHA allows the use of any of the QLFT or QNFT methods for
all positive-pressure ASRs because they are almost always used in the
positive pressure mode in the workplace. The ASRs are tested in the
negative pressure mode so the facepiece must be modified for the fit
testing. Once the positive pressure ASR passes any QNFT or QLFT
test, OSHA allows the use of the higher APF for that respirator. OHS

Greg Boothe, Ph.D., CIH, CSP is the faculty lead for occupational safety
and health at Columbia Southern University.

NOTES

1. Employers may select respirators assigned for use in higher workplace con-
centrations of a hazardous substance for use at lower concentrations of that
substance, or when required respirator use is independent of concentration.

2. The assigned protection factors in Table 1 are only effective when the em-
ployer implements a continuing, effective respirator program as required by
this section (29 CFR 1910.134), including training, fit testing, maintenance,
and use requirements.

3. This APF category includes filtering facepieces, and half masks with
elastomeric facepieces.

4. The employer must have evidence provided by the respirator manufacturer
that testing of these respirators demonstrates performance at a level of protec-
tion of 1,000 or greater to receive an APF of 1,000. This level of performance
can best be demonstrated by performing a WPF or SWPF study or equivalent

testing. Absent such testing, all other PAPRs and SARs with helmets/hoods are
to be treated as loose-fitting facepiece respirators and receive an APF of 25.

5. These APFs do not apply to respirators used solely for escape. For escape
respirators used in association with specific substances covered by 29 CFR
1910 subpart Z, employers must refer to the appropriate substance-specific
standards in that subpart. Escape respirators for other IDLH atmospheres
are specified by 29 CFR 1910.134 (d)(2)(ii).

REFERENCE

1. https://www.osha.gov/laws-regs/regulations/
standardnumber/1910/1910.134
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YOUR DUST COLLECTOR

AWEEK FROM TUESDAY.

Introducing the Donaldson iCue™ Connected Filtration Service.

The iCue service can help you get ahead of potential dust collection
maintenance issues in your facility before they become disruptive
and costly. With its innovative real-time performance monitoring
alerts and automated reporting capabilities, the iCue service can help
you optimize collector efficiency, reduce unplanned downtime and
confidently track compliance data. Best of all, the iCue service works
with most dust collector brands — new or existing.

Contact your local Donaldson representative for a free demo or to schedule a visit.

DUST CONTROL DONE RIGHT.

Donaldson.com/ConnectedSolutions
833.310.0017
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Does My Face Covering Work? Ask ASTM F3502

Each industry has its own hazards, making the search for a face covering difficult.
BY HUGH HOAGLAND, MICHAEL MCDONALD, RUWAN WIJESUNDERA, ROB TAYLOR, BRIAN SHIELS

he coronavirus made popular the

face coverings in public spaces

all over the world as a means to

stop transmission of the virus.
This means that face masks, or cloth face
coverings (CFCs) were also commonly
found in workplaces of all kinds.

ASTM’s new F3502 Barrier Face
Covering Specification, issued February
15, 2021, comes in time to improve the
fit, function and other characteristics of
face masks.! This standard was issued
unusually fast in ASTM consensus and
addresses everything about how to test
cloth/barrier face coverings.

Function

ASTM F3502 points to several test
methods or specifications to assist test
labs, certification bodies, manufacturers
and end users to assess and properly

market CFCs for worker protection
when additional respiratory protection
is not needed in the work environment.
These include, but are not limited to,
filtration, breathability and fit or leakage
assessments. Let’s take a look at each one.

Filtration. The ASTM F3502 standard
addresses filtration by testing 20 samples
of cloth face coverings—ten in new
condition and ten after a maximum
number of cleaning cycles (as specified
by manufacturer). These face coverings
are tested for both sub-micron particulate
filtration efficiency (PFE) and airflow
resistance using a method similar to
N95 respirator testing with modified
acceptance criteria. Testing is performed
on full products or, for certain products,
the area of the product that fully covers
the person’s nose and mouth.

Since CFCs are normally made of
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launderable fabrics, the standard also
requires the testing of PFE’s impact
from routine laundering or cleaning.
This is most commonly accomplished
by normal machine laundering to a
standard test method like AATCC TM
135 (North American home laundry). But
other laundry preconditioning methods
are available, including ISO 6330
(European home laundry), NFPA 2112
(industrial laundry) or hand washing.

Breathability.  Airflow  resistance
is tested by a method described in the
standard but is similar to inhalation/
exhalation resistance testing for N-series
respirators: Method for Determination of
Inhalation and Exhalation Resistance for
Air-Purifying Respirators as per NIOSH
Procedures TEB-APR-STP-0003 and
TEB-APR-STP-0007.>

ASTM F3502 again uses a two-level

www.ohsonline.com
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MAKE A DIFFERENCE—MAKE IT COUNT™

Founded by scientists and
respirator fit test experts

with  extensive  real-world Accu 'ec IHS

experience, A.ccuTec—IHS. was Analytical Instrumentation
formed to give Respiratory

Protection professionals
around the world easy-to- AccuTec-IHS
use, affordable and reliable
solutions as the new leader

in  Quantitative  Fit Test www.accutec.com
instrumentation.

AccuFIT and AccuFIT PRO are OSHA, ANSI, CSA, and HSE compliant for 1408 South Denver Ave
testing series 95, 99, 100, FFP series filtering facepieces and all other Tulsa, OK 74119
respirators using OSHA's streamlined 2019 CNC protocol and other

protocols as needed. Contact Information

We focus on one thing—having the best solution for Quantitative Respirator Info@accutec.ihs.com
Fit Testing. Our pledge to you is simply this: we’ll do what it takes to ensure Tel: 800-896-6959
you're satisfied with your Respirator Fit Test experience.

Together, let's make the world a safer place—Make a Difference, and Make
it Count!

Circle 13 on card.

Make a difference.

Introducing the New AccuFIT 9000° PRO

Getting workers fitted fast and back on the job is
mission-critical. There’s no time for uncertainty. Today’s
tough environment means Quantitative Fit Tests can
make the difference between safe and at-risk exposures.

The new AccuFIT 9000° PRO has all the capabilities QUANTITATIVE TESTING
you need to accurately fit ALL mask types. It's a simple, FOR ALL RESPIRATOR TYPES:
easy-to-use device that includes OSHA's streamlined 4 N95

2019 CNC protocaol. J P100 & N99

FFP1, FFP2, & FFP3
AccuTec /s ACCUTEC.COM v

Analytical Instrumentation  RESPIRATOR FIT TESTING for the REAL WORLD  Full- & Half-Face Elastomerics

Circle 3 on card.
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PPE:

RESPIRATORY PROTECTION

classification system for airflow resistance/breathability, with
Level 1 (good performance) for cloth face coverings with airflow
resistance being between 5 mmH20O to 15 mmH20, and Level
2 (better performance) having airflow resistance less than 5
mmH20. Any cloth face covering with resistance higher than 15
mmH20 would be non-compliant with ASTM F3502.

Fit or Leakage Assessment. The F3502 Specification requires
the manufacturer to self-report a leakage assessment that can be
as simple as a product design analysis. For manufacturers wishing
to provide a quantitative analysis, they can supplement (but not
replace) that leakage assessment with F3407 Test Method for
Respirator Fit Capability for Negative-Pressure Half-Facepiece
Particulate Respirators to determine the leakage ratio.

Other acceptable “examples of means to accomplish a leakage
assessment could include dimensional analysis, computer
modeling, placement of barrier face coverings on standardized
head or head/torso forms and judging their respective areas of
coverage and conformity to the head or head-torso form face
showing conformance to the fit and sizing characterizations of
AATCC M14-2020 or performing a quantitative analysis.”

Four Function Classifications
Based on the above-noted performance levels for PFE and airflow
resistance, there are four possibilities for overall performance.
These are based on the lowest efficiency and highest resistance
measured for the 20 tested samples (inclusive of samples subjected
to cleaning/laundering):
Level 1 for both PFE and Airflow Resistance
Level 1 for PFE and Level 2 for Airflow Resistance

= Level 2 for PFE and Level 1 for Airflow Resistance

= Level 2 for both PFE and Airflow Resistance

It should be understood that Level 2 for both parameters
represents the best performance of the cloth face covering but
fit is also an important consideration. It should also be noted
that some individuals with specific medical conditions (adults
or children) could perceive difficulty breathing while wearing a
barrier face covering with Level 2 airflow resistance.

Flame Resistance vs. Flame Spread

Flame spread and flame resistance are important in some
work settings, so ASTM F3502 addresses them by pointing to
applicable standards. Standards ASTM F1506 and NFPA 2112
addressed providing some level of protection and assured flame
resistance to the CFCs. Neither standard addressed function from
a particulate filtration, airflow resistance or fit perspective. Now
ASTM guides flame resistance (by pointing to proper standards)
and addresses the proper function. (For Fire Fighting see NFPA
1971 and our article on the true arc flash and flame protection
afforded by SCBA devices.),*

Flame spread is tested on all clothing sold in the US. by
regulation 16 CFR Part 1610, however, this standard does not
address flame resistance as often assumed.” Garments can burn
in this test method and most do, it is a control of “how fast” they
burn. Cloth face coverings are considered wearing apparel and are
subject to 16 CFR Part 1610 at a minimum, and the application to
F3502 is that the material flammability/flame spread be Class 1, but
for true AR/FR/FFR or other flame rated standards, the CFCs must
meet the following, more stringent, standards.
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ASTM F1506 for arc rated clothing and the NFPA 2112 for flash
fire rated clothing committees moved very quickly to add CFCs to
their scope and tone down labeling requirements and certification
requirements to help workers exposed to flash fire and arc flash
get the PPE they needed early in the crisis but neither of these
standards addressed the fit of the CFC, function of breathability or
particulate filtration. ASTM F3502 does just that.

= NFPA 2112-2018 issued their changes in August 11,

2020 in TIA 18-1, Reference: various sections in Chapter 1, 2,
3,4,5,6,7,8, Annex A and C.° This was a change in labeling
requirements and third-party certification. The CFCs were
not defined as a product so only the components required
certification to speed production.

= ASTM F1506-20a updated the standard in Nov. 3, 2020 to
include CFC’s with only a change in labeling requirements.

Other Requirements

Reuse must be specified by the manufacturer and if allowed, must
be tested. The face coverings may not have exhalation valves. If
the device requires replaceable filters, they have to be designed
so they cannot be inserted improperly. Transparent parts are
allowed if the design allows enough filtration to provide the
source control function.

Labeling requirements include manufacturer’s name, model
or style number and a citation of meeting the ASTM F3502
standard. An additional product use document/packaging
statement about the limits of the CFC shall also be included if the
device is not also dual certified as a medical mask or a respirator,
and several other requirements to meet traceability, sizing, care
and use, and legislative requirements for garments. OHS

Hugh Hoagland is Kinectrics Arc and Flame PPE Testing Technical
Specialist

Michael McDonald, MASc. is a scientist at Kinectrics focusing on mask
and respirator testing

Ruwan Wijesundera, MASc. is a scientist at Kinectrics focusing on
mask and respirator testing

Rob Taylor, B.S. is a Service Line Leader in Analytical Chemistry at
Kinectrics focusing on Nuclear Chemistry

Brian Shiels, M.S. is Quality Manager at Kinectrics ArcWear Division,
an organic chemist and textile engineer
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HIGH PERFORMANCE FLASHLIGHT MANUFACTURER

@ strenmuicHT:

Streamlight, Inc.
www.streamlight.com

30 Eagleville Road
Eagleville, PA 19403
Based in Eagleville, Pennsylvania, Streamlight, Inc. has more than 45 years
of experience making tough, durable, long-lasting flashlights designed
to serve the specialized needs of professionals and consumers alike. Contact Information
Since 1973, the company has designed, manufactured and marketed Tel: 800-523-7488
high-performance flashlights, and today offers a broad array of handheld cs@streamlight.com
lights, headlamps, lanterns and scene lighting solutions for professional
law enforcement, military, firefighting, industrial, automotive, and outdoor
applications. Streamlight is an 1ISO 9001:2015 certified company.
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STREAMLIGHT

Turn to a Higher Power

With its high-quality, virtually indestructible alloy steel frame the
Portable Scene Light Il is waterproof and stackable-perfect for
building a light tower when needed. Plus, with 10,000 lumens in a
cordless and compact package, you can prevent trip hazards in
already hazardous locations.

10,000 LUMENS WATERPROOF 360° ROTATING HEAD STACKABLE

S
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CUAS7T

COAST Products

www.coastportland.com

Contact Information

BradDrew@coastportland.com
Tel: 503-234-4545

PUTTING WORKER SAFETY FIRST FOR MORE THAN 100 YEARS

From humble roots making innovative knives for cannery workers and selling them
out of the trunk of a Model T, to its current position as a world leader in portable
lighting and next-generation safety gear, COAST has pursued a single mission: To
make workers’ jobs easier, safer, and more enjoyable.

COAST has been family owned and operated for three generations and continues to
design all of its products in Portland, Oregon. Over the last two decades, the company
patented dozens of innovations that make its flashlights, headlamps, and emergency
areas lights true category leaders. Some of the world’s toughest workers—from
offshore men on oil rigs to officers on night patrol—rely on COAST lighting to do
their jobs safer and easier. COAST is now transforming the safety gear category by
integrating world-class lighting technologies into wearable workplace safety gear.

ENGINEERING THE SAFETY GEAR OF THE FUTURE

COAST innovations for workplace safety include a broad line of products that go
well beyond OSHA and ANSI requirements. COAST lighted safety glasses feature
patented optical technology built right into the frame, for hands-free performance
and protection. Its lighted vests and hardhats enhance worksite protection, making
workers more visible in loud and chaotic environments. The COAST high-vis safety
gloves feature phosphorescent glow technology that passively charges under any
light source and illuminates when the worker transitions to low light. Looking ahead,
the company sees many new opportunities to leverage the power of light for better,
safer work.

To learn more, visit coastportland.com.
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FROM THE LEADER IN PORTABLE LED LIGHTING

COAST LIGHTED SAFETY GEAR

BECAUSE NOTHING KEEPS WORKERS SAFER

THAN GREAT LIGHTING SH300
Impact-resistant full brim hard
LHS300 hat with reflective signal tape

RECHARGEABLE 270-degree safety
hard hat strap with solid and flashing
LED light

SA300

RECHARGEABLE safety
armband with solid and
flashing LED light strip

SG300

Touch-screen compatible
phosphorescent glow patch
" M safety glove

SV5a0

RECHARGEABLE ANSI Class 2
safety vest with solid and flashing
dual LED light tubes wrapping

360-degrees around the torso

RECHARGEABLE RECHARGEABLE
/ ;

SPG300 SPGA400 LED INSPECTION BEAM SPG500 LED HI/LOW SPOT BEAM
SAFETY GLASSES SAFETY GLASSES SAFETY GLASSES
Eﬁ A 57 FOR FURTHER INFORMATION, CONTACT:
® Brad Drew, National Sales Director: retailsales@coastportland.com
VIS-SAFE Scott Field, Industrial and Public Safety Sales Director:

industrialsales@coastportland.com

COASTPORTLAND.COM/SAFETYGEAR CIRCLE 39 ON CARD BE SEEN

BE SAFER
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CleanSpace

RESPIRATORS

CleanSpace Technology

www.cleanspacetechnology.com

U5, 39 Herbert Street St.
Leonards, NSW 2065 Australia

Contact Information

sales@cleanspacetechnology.com
Tel: +612 8436 4000

SCAN FOR MORE INFO
Contact us or request for a demo.

Key Personnel
CleanSpace Technology, an Australian
company based in Sydney, assists
in product training, fit testing and
instructions on maintenance and care
with attentive customer support.

Other Information

CleanSpace HALO has won prestigious
awards—the platinum respiratory
protection OH&S Industrial Hygiene
Awards and the Red Dot Design &
Innovative Product Awards.
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EASY TO OPERATE RESPIRATORS FOR VARIOUS INDUSTRIES

CleanSpace Technology, established in 2009 by world-class biomedical engineers,
has designed and developed four respirators for various industries. CleanSpace
Respirators are unique in respiratory protection because while they provide all the
protections of a PAPR, they are free from belts, battery packs and hoses making them
more comfortable and easy to deploy.

CLEANSPACE RESPIRATORS

CleanSpace respirators are lightweight powered devices and are easy to put on

and operate using a one-button system. When used in hot or humid conditions, the

respirators provide cool, clean air to the user and eliminate fogging and moisture.

These unique features more workers wear the respirators for a full shift every time.

High protection. NIOSH, AS/NZS 1716 and CE approved. P100 with 99.97 percent

HEPA filter efficiency.

Comfort equals compliance. CleanSpace offers both half-face and full-face masks

with assigned protection factors of 50 and 1000, respectively. The full-face mask

also has a high impact rating. CleanSpace respirators are compact systems that

have up to eight hours of run time and fast top-up charging.

Product Range. Four models depending on the requirements of the industry:

- CleanSpace EX is intrinsically safe so that it can be worn in potentially explosive
environments such as mining.

- CleanSpace ULTRA is IP rated 66, making it water-tolerant, perfect for stonema-
sons carrying out wet-cutting.

- CleanSpace2 is the standard model suitable for those that do not require the
aforementioned features.

- CleanSpace HALO is designed specifically for the healthcare sector, laboratories
and testing facilities.

CleanSpace Technology team of product specialists can assist with on-site product

training, fit testing, troubleshooting and instructions on maintenance.
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CleanSpace

RESPIRATORS

A REVOLUTION IN
RESPIRATORY PROTECTION

= High protection PAPR (APF 50 & 1000)
= Reusable and cost-effective
= No belts or hoses

= | ightweight 500g/1.11b

= Simple and fast to don

= NIOSH approved

8 A 202

Industrial i
Hygiene  reddot winner 2021

Awards innovative product

Shoty'd LEARN MORE
i e

4] Scan QR code to leamn
[=]7eA3 more or request a demo

sales@cleanspacetechnology.com NIOSH

WWW.CLEANSPACETECHNOLOGY.COM ¥/ APPROVEDY IP6
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CONSTRUCTION SAFETY

Achieving Operational Excellence through a Digital Worksite

It’s no surprise leading organizations are transitioning to digital worksites.

BY IGOR AVLUJAS

aintaining and enhancing workplace safety is a

growing challenge for OH&S professionals as

organizations and contractors are continuously being

tasked with delivering initiatives—with increasing
speed and complexity—that improve operational efficiency and
savings. Companies leading the way have one thing in common:
complete buy-in from the top-down that a safe worksite leads to a
more productive worksite and operational excellence.

These innovative leaders are turning to accessible safety
technology to accomplish their objectives, seamlessly gaining
higher visibility of front-line activities—and threats—to make real-
time fact-based business decisions and drive desired behavior.

That’s why it’s no surprise that an increasing number of leading
organizations are transitioning to a digital worksite, which is the
process of leveraging technology (such as safety wearables or
area monitors) to supplement a physical worksite. This process
focuses on using data from technology to gain better knowledge
of worksite processes and behaviors, with the goal of increasing
both safety and productivity.

With a multitude of factors impacting an industrial worksite
daily—such as managing gas exposures, severe weather, chemical
spills, the risk of trips and falls and more—these vast, fast-paced
and complex environments make it impossible to have eyes on
every worker, protecting and guiding them.

Whether it's a three-week turnaround, a multi-year maintenance
contract or a construction project, small safety teams can benefit
from the greater line-of-sight delivered by a digital worksite. It
can also support a company’s strategic corporate direction and
business objectives, including its environmental stewardship and
sustainability goals. With the right partner and systems, the
transition is simple and seamless. Below is a short list of practical
steps that safety and operations teams can deploy to make the
switch to a digital worksite.

The Reasons to Digitize: What’s Your Why?

Before making the transition, safety teams and their operation’s
counterparts must collectively align on what they are aiming to
improve or achieve. Are you lacking visibility into sources of
low-level or residual gas exposure threats? Is fixed gas detection
equipment expensive to deploy in a way that meets your
expectations? Would greater visibility of gas exposures ensure
safety reporting and escalation processes are being followed? Are
we losing experience due to the generational transition?

In addition to these questions, others may seek complete peace
of mind that workers are operating with ideal safety behavior,
ensuring individuals and the organization arent vulnerable to
significant or fatal injuries. Contractors specifically aim for zero-
harm targets through technology to achieve greater safety stats,
attract the best talent and win more work.

For example, many baby boomers are retiring and being
replaced with a younger generation familiar with digital tools.
This demographic is keen on using these resources to level up and
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quickly add value. Today’s leaders recognize this trend, going digital
to connect their workforce to a hub of in-house experts and provide
the youngsters with just-in-time, on-the-job, high-value training.

What is Keeping You from Achieving Your Why?

Visibility is almost always the barrier to identifying risk and
implementing safety improvements. On performance-driven
sites where a small number of safety professionals are overseeing
hundreds of employees, contractors and vendors, having eyes on
every worker without a digital solution is simply not feasible. Some
may have an idea of threats across a worksite, but the lack of visibility
leaves gaps where unsafe behavior and events go unreported.

For example, many safety teams today rely on worker
testimony, paper surveys and legacy systems to collect
worksite information. These processes may cause personnel to
unintentionally overlook inadequate safety behavior and other
site threats, especially if individuals are working alone and don’t
have a way to call for help immediately.

Alternatively, a lone worker may experience a safety incident
and choose not to report it to avoid the paperwork or out of fear
of being punished. Without knowledge of the event, another
worker may be put at similar or greater risk in the future.

Safety teams are also often provided with limited financial
resources to make improvements and scale them across an
organization. Technologies of the past that dominate most
industrial facilities came with a prohibitive cost of ownership to
be deployed at scale. Modern, connected and intrinsically safe
wearable technology can help overcome this obstacle with a
budget-friendly, scalable, quick-to-deploy and seamless solution
that increases front-line visibility out-of-the-box for OH&S teams
located on and off site.

You Get What You Measure: What are Your KPls?

Most safety teams are focused on what we call the four W’s: What
happened to Who, When and Where. These priorities are the first
step to establishing KPIs when incorporating a digital worksite.

Using the four Ws as a starting point, example KPIs may
include the time the average worker spends alone each day in
hazardous areas, or how long they walk through unnecessary,