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commentsEDITORIAL

By Benita Mehta,
ISHN Chief Editor

Our most popular
articles of 2021  
These are the stories that readers were
drawn to in the past year

         s we move into 2022, here’s a look back at some of the top stories of 2021. While many began

experiencing “Covid fatigue” in the news, many of our top stories featured news about the pandemic.

A

Our No. 1 story detailed the initial vaccine rollout back in January and discussed when industrial

workers could begin getting the vaccine.

    A few of our other most popular articles related to respiratory protection and Covid concerns were

about an air �ltration startup company launching a new NF95 respirator and a news story in July about

how some medical professionals were recommending use of N95 masks to the general public to help

�ght the then-newly emerging Delta variant, which might feel eerily similar to the present day as we

are currently dealing with the Omicron variant. 

    Another interesting feature that made the top 10 is advice on safe travel in 2021. While the article is

from July, it’s still relevant today as many restrictions and guidelines remain in place as travel in general

has increased over last year.
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Workplace training
    It wasn’t all current events that hit the top 10. Quite a few of our most popular features were

training-related guides for topics such as PPE and fall protection.      

    A surprising top 10 appearance comes from a guide on how to keep employees safe at a cold

storage warehouse. 

    And many readers were interested in the current state of drug testing programs in workplaces,

which is always a popular topic with often-changing advice and laws. 

    Other topics that typically show up in our year-end list include NFPA70e training requirements, tips

on caring for and replacing PPE and qualities of an e�ective fall protection program.

Coming up
    So what will be the most popular stories of 2022? It’s hard to say, but I think training will always be

a hot topic, including information on standards updates and OSHA news. 

    In this issue, we have a focus on the top 10 most violated standards with information on hazards and

tips for compliance. Take a look at them and refresh your memory. You never know what information

you’ve retained could help make your workplace safer.  
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practicesMANAGING BEST

By Dan Markiewicz

Open science
It’s a necessity for OHS best practices

      his past November 2021, 193 countries attending UNESCO’s (UN’s science body) General Conference

agreed to abide by common standards for open science. Per UNESCO, this “�rst international framework

was adopted in the hope of making science more equitable and inclusive, as well as enhancing

international scienti�c cooperation.” 

    Per the International Science Council (ISC) “the word science is used to refer to the systematic

organization of knowledge that can be rationally explained and reliably applied.” However, in describing

the word, ISC adds the caveat, “It is recognized that there is no single word or phrase in English (though

there are in other languages) that adequately describes this knowledge community.” OHS threats and

opportunities touch nearly every aspect of science. 

    ISC defends that “science is a global public good” that should be “freely available and accessible

worldwide, and which can be used by anyone, anywhere, without preventing or impeding its use by

others.” See reference 1 for more information. The global response to Covid-19 is an example. More than

70% of global research on Covid-19 is open science. When threats are universal, such as a pandemic,

global warming, or a multitude of others, even workplace hazards, then wide and open cooperation to

deal with these threats is necessary. Globally Harmonized System (GHS) to address chemical hazards is

an evolving OHS example. 

    Best practices are established when people are able to borrow, build, or improve on science

research. Most of scienti�c research, however, 70% per UNESCO, is locked behind paywalls. For example,

Professional Safety and Journal of Occupational and Environmental Hygiene (JOEH is a joint publication

between AIHA® and ACGIH® since 2004), two highly respected OHS publications, publish monthly peer-

reviewed OHS research. Unless you pay for PS or JOEH publications, as a member of ASSP, AIHA, or

ACGIH or otherwise, then you don’t have legal or ethical access to their scienti�c information.

Eventually locked science leaks out to be freely used, but loss of time to acquire this information may

mean loss of life or furthering of illness or injury.

T

Photo: IR_Stone/iStock / Getty Images Plus via Getty Images.

OSHA’s epidemiology standard
    Many OHS pros participate in scienti�c research without their realization. Epidemiology is one

example. Epidemiology is the study of the distribution and determinants of health-related states or

events in speci�ed populations and the application of this study to the control of health problems.

Among other things, OSHA 1910.1020 Employee access to exposure and medical records is designed for

epidemiological purposes.

    Most OHS pros and many employees should be aware of 1910.1020. The standard requires, for

example, that upon an employee’s �rst entering into employment, an at least annually thereafter, each

employer shall inform current employees covered by this section of the following: one the existence

location and availability of any records covered by this section; two, the person responsible for

maintaining and providing access to these records; and three, the employee’s rights of access to these

records

    OSHA 1910.1020 applies to each general industry, maritime, and construction employer who makes,

maintains, contracts for, or has access to employee exposure or medical records, or analysis thereof,

pertaining to employees exposed to toxic substances or harmful physical agents. Toxic substances or

harmful physical agent means any chemical substance, biological agent (bacteria, virus, fungus, etc.), or

physical stress (noise, heat, cold, vibration, repetitive motion, ionizing and non-ionizing radiation, hypo-

or hyperbaric pressure, etc.). Exposure record includes environmental (workplace) monitoring or

measuring of a toxic substance or harmful physical agent, including personal, area, grab, wipe, or other

form of sampling, as well as related collection and analytical methodologies, calculations, and other

background data relevant to the interpretation of the results obtained.

    OSHA 1910.1020 requires that each employee exposure record, that includes SDSs and chemical

inventories, shall be preserved and maintained for at least thirty (30) years. The length of time is the

major clue that the standard is designed for epidemiology purposes.

    Individually or collectively 1910.1020 data is there to be researched by the employer or others. A

careful review of the standard, especially a clear understanding of the de�nition of employee, that

includes a deceased employee, and how access to records is granted is very important. Undoubtedly,

1910.1020 is science – but when may or should the data become open science? 

    Most of new science knowledge is created by the business sector and withheld from public scrutiny,

per the ISC. Trade secrets, con�dential business practices, patents, and such, are fair and proper for

competitive business. OSHA 1910.1020, however, is one example where employer generated science may

be di�cult to shield from scrutiny by those with a keen understanding of how this information may

accessed. EPA Form R and other employer chemical use reporting requirements available to the public

may be combined with 1910.1020 data and used in various ways.

Reports
     Over the past 30+ years I have created

hundreds of reports subject to 1910.1020

requirements. Each of these reports adheres to

basic scienti�c method outline that begins with

a Title Page followed by summarized sections

that include Introduction; Conclusions;

Recommendations; Monitoring Strategy (includes

sample and analytical methods, equipment

calibration data, etc.); Results (generally

presented in tables with PEL and TLV

comparisons); and Discussion (generally includes

observation on hierarchy of controls e.g., exhaust

ventilation and PPE). Over the past few years, I

have included more “professional judgement”

comments within the report’s Discussion section.

Reports rarely include photos. Reports rarely

exceed ten pages, including attachments e.g.,

copy of lab report. Reports are written with the

expectation that sometime, maybe even decades

into the future, they may be used by other

people for epidemiology or other purposes. Other

purpose examples include that on occasion,

some reports are identi�ed as “con�dential and

privileged” information prepared under attorney

direction in anticipation of litigation.

Historical – open science
     Lately, I have been reading open science articles in “The Journal of Industrial Hygiene.” Interestingly,

this particular journal was published from 1919-1935. See reference 2 for more information. For

perspective, ACGIH and AIHA were founded, respectively, in 1938 and 1939. The forerunner of JOEH was

not published until 1940. The articles in the historical journal were made available by new technologies

where pages are scanned and “Digitized by Google” and made freely available online, even without

copyright protections, to the public. Initial observation: we can apply open science from the past to

improve the OHS future.

Dan Markiewicz, MS, CIH, CSP, CHMM, is an independent environmental health and safety consultant. He can be

reached at (419) 356-3768 or by email at dan.markiewicz@gmail.com.
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safety TALK

By Randy DeVaul

Hypothermia can be
sneaky
Signs often ignored as fatigue sets in and
thought processes slow down

        ypothermia is a condition caused by a general cooling of the body which drops a person’s internal

core temperature below 98.6 degrees F. It is a common condition that shows itself initially by shivering

but, without addressing the early signs of it, can lead to injury, illness, or death. 

    Most of us have experienced at least mild hypothermia when the body core temperature reaches 95

degrees F, which causes the body to shiver in e�orts to generate more internal heat. 

    The following chart explains what happens with the body as the core temperature drops from cold

exposure.

H

    At 92 degrees F, the body stops shivering. As the core temperature drops, the heart and breathing

rates slow and blood pressure drops. The pulse can become irregular, indicating a serious change in the

heart’s ability to supply oxygenated blood through the body.

    Hypothermia a�ects performance without you knowing it. It does not require freezing temperatures

for it to occur; actually, it is most common in ambient air temperatures between 50-60 degrees F.

    It’s 4 a.m. and cold, so you dress warm for work; by 9 a.m. you are sweating and your clothes are

wet from perspiration; by 11 a.m., the overcast turns to drizzle, soaking your outer layer of clothing as

the temperature drops a couple degrees; the wind blows and your wet clothes begin to wick heat from

your body while the wind evaporates the heated moisture into the air; your body temperature starts to

drop. 

    You begin to shiver and your teeth chatter, but you are determined to �nish your work assignment.

At 4 p.m., the sun begins to set and the temperature drops quickly. You notice that you stopped

shivering, even though you remained outside all day. Your clothes are soaked through; there is a gentle

breeze, and you feel fatigued. You sit down to rest; you can’t remember where you parked the car or

what you were preparing to do next; suddenly, you feel lost. You are spiraling but don’t know it. Your

concentration becomes impaired, and you are prime for having an injury.

    Without knowing the signs and causes of hypothermia, we don’t know that we or others around us

are in trouble. So, how do we protect ourselves?

Photo: photosvit/iStock / Getty Images Plus via Getty Images.

Prevention techniques
   • Wear appropriate, layered clothing that can be removed and added as outside temperatures change
— 100% cotton against the skin, then a cotton shirt, followed by insulating material. Do not wear a one-

piece insulating coverall, as you cannot dress down when the temperature warms or remove wet

clothing when the temperature drops.

   • Outside layers of clothing should not be cotton. Wet wool is a greater insulator than dry cotton, so

jeans are OK only if you have insulating material over them. Cotton fabric should never be the outside

insulator for protection against hypothermia.

   • Stay hydrated — water is necessary to hydrate cells so they continue to work properly. Just the act

of breathing expels moisture from your body in addition to sweating and evaporation.

   • Maintain appropriate �uid intake — water or warm drinks, such as tea; avoid alcohol or ca�eine

when recovering from the cold. Alcohol is a depressant, causing vital body functions to slow down and

ca�eine causes dehydration. The cold decreases metabolism; alcohol intake makes it worse. Alcohol is

also a dehydrator, so it will not replace or replenish lost body �uids.

   • Drink warm �uids in moderation. Getting warm �uids in helps maintain 98.6-degree F body

temperature.

   • Take short breaks in warmer environments during the shift, like the o�ce, a heated vehicle, or in

front of heat-generating equipment or heaters.

   • Keep a change of dry clothing; an extra

shirt, socks, and underwear allows you to

remove wet clothing and still maintain

layers.

   • If you experience hypothermic a�ects,

remove wet clothing, and replace with dry

or with external heat sources, such as

blankets. If available, place clothing in a

dryer or near a heat source to “preheat”

your clothing before putting it on. One

caution – never place anything on a high-

heat-generating device or prevent air

circulation from around the device; this

could cause a �re or malfunction.

     Hypothermia is created by causes that

we cannot control. We can, however,

control our exposure and eliminate or

reduce our risk to experiencing

hypothermia. If you are not aware of the

causes, it can sneak up on you like a thief

and rob you of your body heat and,

ultimately, your life. Taking precautions now

will save you from such dangers.

General industry versus construction
If an employer has their own employees perform construction work at their facility in a permit space,

or their employees will be working with a contractor to perform the work, it’s important the employer

know these key di�erences between the general industry standard and the construction standard:

The following are the key di�erences where the Construction 1926 Subpart AA con�ned space

regulation is more stringent than the General Industry 1910.146 con�ned space regulation:

Randy DeVaul (safetypro1158@gmail.com) is an author, writer, and experienced safety professional in OSHA- and

MSHA-regulated industries and in workers' compensation best practices. Randy conducts webinars regularly on

safety/health and workers’ compensation topics. He is the founder of MOST (Mine/Occupational Safety Training),

creator of the 'Safe at Home' series, and Rapid Response CPR (www.rapidresponsecpr.com), providing

BLS/emergency response courses for healthcare professionals, �rst responders, and response teams. Randy resides

in Central Florida. Comments are always welcome.
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#1 in the Top 10 most frequently penalized OSHA standards for FY 2021

Fall protection, general
requirements, construction  

Regulation 29 CFR 1926.501

Key provisions:
   • Employers must set up the workplace to prevent employees from falling o� of overhead platforms,

elevated work stations or into holes in the �oor and walls. 

   • OSHA requires that fall protection be provided at elevations of four feet in general industry

workplaces, �ve feet in shipyards, six feet in the construction industry and eight feet in longshoring

operations. 

   • In addition, OSHA requires that fall protection be provided when working over dangerous equipment

and machinery, regardless of the fall distance.

To prevent employees from being injured from falls, employers must:

   • Guard every �oor hole into which a worker can accidentally walk (using a railing and toe-board or a

�oor hole cover).

   • Provide a guard rail and toe-board around every elevated open sided platform, �oor or runway.

   • Regardless of height, if a worker can fall into or onto dangerous machines or equipment (such as a

vat of acid or a conveyor belt) employers must provide guardrails and toe-boards to prevent workers

from falling and getting injured.

   • Other means of fall protection that may be required on certain jobs include safety harness and line,

safety nets, stair railings and hand rails.

OSHA requires employers to:

   • Provide working conditions that are free of known dangers.

   • Keep �oors in work areas in a clean and, so far as possible, a dry condition.

   • Select and provide required personal protective equipment at no cost to workers.

   • Train workers about job hazards in a language that they can understand.

1926.501(b)(13): Residential construction
   Each employee engaged in residential construction activities 6 feet (1.8 m) or more above lower levels

shall be protected by guardrail systems, safety net system, or personal fall arrest system unless another

provision in paragraph (b) of this section provides for an alternative fall protection measure. Exception:

When the employer can demonstrate that it is infeasible or creates a greater hazard to use these

systems, the employer shall develop and implement a fall protection plan which meets the

requirements of paragraph (k) of 1926.502.

1926.501(b)(14): Wall openings
   Each employee working on, at, above, or near wall openings (including those with chutes attached)

where the outside bottom edge of the wall opening is 6 feet (1.8 m) or more above lower levels and the

inside bottom edge of the wall opening is less than 39 inches (1.0 m) above the walking/working

surface, shall be protected from falling by the use of a guardrail system, a safety net system, or a

personal fall arrest system.

1926.501(b)(15): Walking/working surfaces not otherwise addressed
   Except as provided in 1926.500(a)(2) or in 1926.501 (b)(1) through (b)(14), each employee on a

walking/working surface 6 feet (1.8 m) or more above lower levels shall be protected from falling by a

guardrail system, safety net system, or personal fall arrest system.

1926.501(c): Protection from falling objects
   When an employee is exposed to falling objects, the employer shall have each employee wear a hard

hat and shall implement one of the following measures:
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#2 in the Top 10 most frequently penalized OSHA standards for FY 2021

Respiratory Protection,
general industry

Regulation 29 CFR 1910.134

Key Provisions (relating to COVID-19 protection):
    Even when control strategies are in place, PPE, including respirators, will be needed for workers

when close contact with someone who is known or suspected of having COVID-19 cannot be avoided.

Whenever respirators are required, employers must implement a written, worksite-speci�c respiratory

protection program (RPP), including medical evaluation, �t testing,2 training, and other elements, as

speci�ed in OSHA’s Respiratory Protection standard (29 CFR 1910.134). OSHA requirements for other PPE

(e.g., eye protection, protective clothing) can be found in OSHA’s General PPE standard (29 CFR 1910.132)

and Eye and Face Protection standard (29 CFR 1910.133).

Cloth Face Coverings: These are homemade or commercially available products made of cloth that

cover the nose and mouth. Cloth face coverings should NOT be worn instead of an FDA-cleared or

authorized surgical mask if protection against exposure to splashes and sprays of infectious material

from others is needed. Cloth face coverings do not provide e�ective respiratory protection for workers

when protection against airborne hazards is needed, and do not fall under OSHA’s Respiratory Protection

standard. 

Face masks: These products look similar to, and are often mistaken for, surgical masks, but do not

provide �uid resistance. They do not provide e�ective respiratory protection for workers when

protection against airborne hazards is needed, and do not fall under OSHA’s Respiratory Protection

standard. They are not considered PPE for the wearer, but can assist in source control. An example of

this type of product would be a KN95 respirator with ear loops instead of head straps and that has not

undergone rigorous �t testing to demonstrate a proper �t/e�ective seal to the wearer’s face.

The key elements of a Respiratory Protection Program that employers must implement when

any of their sta� are required to wear respirators include the following: 

• Assign a suitably trained program administrator to oversee all elements of the RPP. This can be an

infection prevention and control practitioner or a nurse administrator. If there are no sta� members

suitably trained to be the program administrator, consider hiring a local industrial hygiene consulting

service to help establish a RPP or contact OSHA’s On-Site Consultation Program. 

• Implement and maintain a written RPP that details worksite-speci�c procedures and elements for

required respirator use (e.g., medical evaluation, �t testing, training, maintenance, etc.). Certain program

elements may also be required by OSHA for voluntary respirator use in order to prevent potential

hazards associated with the use of a respirator. 

• Conduct a risk assessment to identify which workers are at risk of exposure to any airborne hazards

(e.g., SARS-CoV-2, tuberculosis [TB], Legionella, certain hazardous chemicals).

JANUARY 2022 VOL. 56  NO. 1



https://safetycenter.bnpmedia.com/


#3 in the Top 10 most frequently penalized OSHA standards for FY 2021

Ladders, construction industry

Regulation 29 CFR 1926.1053

Key Provisions:

1926.1053(a)(1)
   Ladders shall be capable of supporting the following loads without failure:

1926.1053(a)(1)(i)
   Each self-supporting portable ladder: At least four times the maximum intended load, except that

each extra-heavy-duty type 1A metal or plastic ladder shall sustain at least 3.3 times the maximum

intended load. The ability of a ladder to sustain the loads indicated in this paragraph shall be

determined by applying or transmitting the requisite load to the ladder in a downward vertical direction.

Ladders built and tested in conformance with the applicable provisions of appendix A of this subpart

will be deemed to meet this requirement.

1926.1053(a)(1)(ii)
   Each portable ladder that is not self-supporting: At least four times the maximum intended load,

except that each extra-heavy-duty type 1A metal or plastic ladders shall sustain at least 3.3 times the

maximum intended load. The ability of a ladder to sustain the loads indicated in this paragraph shall be

determined by applying or transmitting the requisite load to the ladder in a downward vertical direction

when the ladder is placed at an angle of 75 1/2 degrees from the horizontal. Ladders built and tested in

conformance with the applicable provisions of appendix A will be deemed to meet this requirement.

1926.1053(a)(1)(iii)
   Each �xed ladder: At least two loads of 250 pounds (114 kg) each, concentrated between any two

consecutive attachments (the number and position of additional concentrated loads of 250 pounds (114

kg) each, determined from anticipated usage of the ladder, shall also be included), plus anticipated

loads caused by ice buildup, winds, rigging, and impact loads resulting from the use of ladder safety

devices. Each step or rung shall be capable of supporting a single concentrated load of at least 250

pounds (114 kg) applied in the middle of the step or rung. Ladders built in conformance with the

applicable provisions of appendix A will be deemed to meet this requirement.

1926.1053(a)(2)
   Ladder rungs, cleats, and steps shall be parallel, level, and uniformly spaced when the ladder is in

position for use.

1926.1053(a)(6)(ii)
The rungs and steps of portable metal ladders shall be corrugated, knurled, dimpled, coated with skid-

resistant material, or otherwise treated to minimize slipping.

1926.1053(a)(7)
   Ladders shall not be tied or fastened together to provide longer sections unless they are speci�cally

designed for such use.

1926.1053(a)(8)
   A metal spreader or locking device shall be provided on each stepladder to hold the front and back

sections in an open position when the ladder is being used.
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#4 in the Top 10 most frequently penalized OSHA standards for FY 2021

Sca�olding, general
requirements, construction

Regulation 29 CFR 1926.451

Key provisions:

1926.451(a)(1)
   Except as provided in paragraphs (a)(2), (a)(3), (a)(4), (a)(5) and (g), each sca�old and sca�old

component shall be capable of supporting, without failure, its own weight and at least 4 times the

maximum intended load applied or transmitted to it.

1926.451(a)(2)
   Direct connections to roofs and �oors, and counterweights used to balance adjustable suspension

sca�olds, shall be capable of resisting at least 4 times the tipping moment imposed by the sca�old

operating at the rated load of the hoist, or 1.5 (minimum) times the tipping moment imposed by the

sca�old operating at the stall load of the hoist, whichever is greater.

1926.451(a)(3)
   Each suspension rope, including connecting hardware, used on non-adjustable suspension sca�olds

shall be capable of supporting, without failure, at least 6 times the maximum intended load applied or

transmitted to that rope.

1926.451(a)(4)
   Each suspension rope, including connecting hardware, used on adjustable suspension sca�olds shall

be capable of supporting, without failure, at least 6 times the maximum intended load applied or

transmitted to that rope with the sca�old operating at either the rated load of the hoist, or 2

(minimum) times the stall load of the hoist, whichever is greater.

1926.451(a)(5)
   The stall load of any sca�old hoist shall not exceed 3 times its rated load.

1926.451(g)(1)
   Each employee on a sca�old more than 10 feet (3.1 m) above a lower level shall be protected from
falling to that lower level. Paragraphs (g)(1)(i) through (vii) of this section establish the types of fall

protection to be provided to the employees on each type of sca�old. Paragraph (g)(2) of this section

addresses fall protection for sca�old erectors and dismantlers.

   Note to paragraph (g)(1): The fall protection requirements for employees installing suspension

sca�old support systems on �oors, roofs, and other elevated surfaces are set forth in subpart M of this

part.

1926.451(g)(1)(ii)
   Each employee on a single-point or two-point adjustable suspension sca�old shall be protected by

both a personal fall arrest system and guardrail system;

1926.451(g)(1)(iii)
   Each employee on a crawling board (chicken ladder) shall be protected by a personal fall arrest

system, a guardrail system (with minimum 200 pound toprail capacity), or by a three-fourth inch (1.9

cm) diameter grabline or equivalent handhold securely fastened beside each crawling board;

1926.451(g)(1)(iv)
   Each employee on a self-contained adjustable sca�old shall be protected by a guardrail system (with

minimum 200 pound toprail capacity) when the platform is supported by the frame structure, and by

both a personal fall arrest system and a guardrail system (with minimum 200 pound toprail capacity)

when the platform is supported by ropes;

1926.451(g)(1)(v)
   Each employee on a walkway located within a sca�old shall be protected by a guardrail system (with

minimum 200 pound toprail capacity) installed within 9 1/2 inches (24.1 cm) of and along at least one

side of the walkway.
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#5 in the Top 10 most frequently penalized OSHA standards for FY 2021

Hazard communication
standard, general industry   

Regulation 29 CFR 1910.1200

Key provisions:
   To ensure chemical safety in the workplace, information about the identities and hazards of the

chemicals must be available and understandable to workers. OSHA's Hazard Communication Standard

(HCS) requires the development and dissemination of such information:

   Chemical manufacturers and importers are required to evaluate the hazards of the chemicals they

produce or import, and prepare labels and safety data sheets to convey the hazard information to their

downstream customers;

   All employers with hazardous chemicals in their workplaces must have labels and safety data sheets

for their exposed workers, and train them to handle the chemicals appropriately.

Hazard classi�cation: Provides speci�c criteria for classi�cation of health and physical hazards, as
well as classi�cation of mixtures.

Labels: Chemical manufacturers and importers are required to provide a label that includes a
harmonized signal word, pictogram, and hazard statement for each hazard class and category.

Precautionary statements must also be provided.

Safety Data Sheets: Have a speci�ed 16-section format.
   Information and training: Employers are required to train workers on the label elements and safety

data sheets format to facilitate recognition and understanding.

   An evaluation of chemical hazards must be performed considering the available scienti�c evidence

concerning such hazards. The hazard determination provisions have de�nitions of hazard and the

evaluator determines whether or not the data on a chemical meet those de�nitions. It is a

performance-oriented approach that provides parameters for the evaluation, but not speci�c, detailed

criteria. 

   The hazard classi�cation approach has speci�c criteria for each health and physical hazard, along

with detailed instructions for hazard evaluation and determinations as to whether mixtures or

substances are covered. It also establishes both hazard classes and hazard categories—for most of the

e�ects; the classes are divided into categories that re�ect the relative severity of the e�ect. Additional

health hazard information can be related to the appropriate response to address the hazard.

Resources
1. Joint PHMSA OSHA Memorandum on Labeling of Hazardous Chemicals for Bulk Shipments [PDF].

Joint 

2. OSHA/PHMSA Memo 

3. December 1st, 2013 Training Requirements for the Revised Hazard Communication Standard. OSHA

Fact Sheet DSG FS-3642 

4. Hazard Communication: Hazard Classi�cation Guidance for Manufacturers, Importers, and Employers.

OSHA Publication 3844 

5. Hazard Communication: Small Entity Compliance Guide for Employers That Use Hazardous Chemicals.

OSHA Publication 3695 

6. Hazard Communication Standard: Safety Data Sheets. OSHA Brief DSG BR-3514 

7. Hazard Communication Standard: Labels and Pictograms. OSHA Brief DSG BR-3636 

8. Hazard Communication Standard Final Rule. OSHA Fact Sheet.
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#6 in the Top 10 most frequently penalized OSHA standards for FY 2021

Control of hazardous energy
(lockout/tagout) general
industry
Regulation 29 CFR 1910.147

Key provisions:
   • The OSHA standard for The Control of Hazardous Energy (Lockout/Tagout) (29 CFR 1910.147) for

general industry outlines measures for controlling di�erent types of hazardous energy. The LOTO

standard establishes the employer's responsibility to protect workers from hazardous energy. 

   • Employers are also required to train each worker to ensure that they know, understand, and are able

to follow the applicable provisions of the hazardous energy control procedures:

   • Proper lockout/tagout (LOTO) practices and procedures safeguard workers from the release of

hazardous energy. The OSHA standard for The Control of Hazardous Energy (Lockout/Tagout) (29 CFR

1910.147) for general industry, outlines speci�c action and procedures for addressing and controlling

hazardous energy during servicing and maintenance of machines and equipment. Employers are also

required to train each worker to ensure that they know, understand, and are able to follow the

applicable provisions of the hazardous energy control procedures. Workers must be trained in the

purpose and function of the energy control program and have the knowledge and skills required for the

safe application, usage and removal of the energy control devices.

   • All employees who work in an area where energy control procedure(s) are utilized need to be

instructed in the purpose and use of the energy control procedure(s), especially prohibition against

attempting to restart or reenergize machines or other equipment that are locked or tagged out.

   • All employees who are authorized to lockout machines or equipment and perform the service and

maintenance operations need to be trained in recognition of applicable hazardous energy sources in the

workplace, the type and magnitude of energy found in the workplace, and the means and methods of

isolating and/or controlling the energy.

   • Speci�c procedures and limitations relating to tagout systems where they are allowed.

   • Retraining of all employees to maintain pro�ciency or introduce new or changed control methods.

Resources
1. Lockout-Tagout Interactive Training Program. OSHA eTool. Interactive tool to provide the user with an

in-depth understanding of the LOTO standard, with three components: Tutorial, Hot Topics, and Case

Studies.

2. Lockout/Tagout. National Ag Safety Database (NASD) Research Publications-11. Brief publication

providing an overview of lockout/tagout, California laws and regulations, and training materials.
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#7 in the Top 10 most frequently penalized OSHA standards for FY 2021

Fall Protection — Training
Requirements

Regulation 29 CFR 1910.178

Key provisions 
   • The employer must provide a training program for each employee who might be exposed to fall

hazards. 

   • The program shall enable each employee to recognize the hazards of falling and shall train each

employee in the procedures to be followed in order to minimize these hazards.

   • Training will be conducted by a competent person and will include: the nature of fall hazards in the
work area; the correct procedures for erecting, maintaining, disassembling, and inspecting the fall

protection systems to be used; the use and operation of guardrail systems, personal fall arrest systems,

safety net systems, warning line systems, safety monitoring systems, controlled access zones, and other

protection to be used and the role of each employee in the safety monitoring system when this system

is used.

   • Depending upon the work being performed, training must also include the limitations on the use of
mechanical equipment during the performance of roo�ng work on low-sloped roofs and the correct

procedures for the handling and storage of equipment and materials and the erection of overhead

protection. 

   • The employer must verify compliance with the training requirements by preparing a written
certi�cation record which contains the name or other identity of the employee trained, the date(s) of

the training, and the signature of the person who conducted the training or the signature of the

employer. 

   • “Retraining” must be done when the employer has reason to believe that any a�ected employee
who has already been trained does not have the understanding and skill required by the standard.

Training assistance
   OSHA, in partnership with the National Institute for Occupational Safety and Health and National

Occupational Research Agenda (NORA) - Construction Sector, has a three step campaign to prevent falls

in construction:

1. PLAN ahead to get the job done safely. This includes determining what safety equipment is needed

for each task. When estimating the cost of a job, employers should include safety equipment, and plan

to have all the necessary equipment and tools available at the construction site. For example, in a

roo�ng job, think about all of the di�erent fall hazards, such as holes or skylights and leading edges,

then plan and select fall protection suitable to that work, such as personal fall arrest systems (PFAS).

2. PROVIDE the right equipment. Employers must provide fall protection and the right equipment for

the job, including the right kinds of ladders, sca�olds, and safety gear. For roof work, if workers use

personal fall arrest systems (PFAS), provide a harness for each worker who needs to tie o� to the

anchor. Make sure the PFAS �ts, and regularly inspect it for safe use.

3. TRAIN everyone to use the equipment safely. Every worker should be trained on proper set-up and

safe use of equipment they use on the job.
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#8 in the Top 10 most frequently penalized OSHA standards for FY 2021

Eye and Face Protection

Regulation 29 CFR 1926.102

Hazards
   OSHA requires employers to provide eye and face protection to workers who are exposed to

workplace hazards that include:

• Impact hazards from �ying or falling objects such as large chips, fragments, particles, sand, sparks

and dirt. Most of these objects are smaller than a pin head and can cause serious injury such as

punctures, abrasions, and contusions. Impact hazards can be found in chipping, grinding, machining,

masonry work, wood working, sawing, drilling, chiseling, powered fastening, riveting, and sanding.

Personal protective equipment (PPE) for impact hazards: Safety spectacles with side shields or goggles

must be worn. 

• Heat hazards can be found in furnace operations, pouring, casting, hot dipping, and welding. PPE for

heat hazards: Goggles or safety spectacles with special-purpose lenses and side shields. However, many

heat hazard exposures require the use of a face shield in addition to safety spectacles or goggles.

• Chemical hazards. Chemicals hazards such as splash, fumes, vapors, and irritating mists may occur
during acid and chemical handling, degreasing, plating, and working with blood. A large percentage of

eye injuries are caused by direct contact with chemicals. Serious and irreversible damage can occur

when chemical substances contact the eyes. These injuries often result from an inappropriate choice of

personal protective equipment, which allows a chemical substance to enter from around or under

protective eye equipment. PPE for chemical hazards: Goggles must be �tted and worn correctly, and

may be supplemented by a face shield, depending on the level of hazard. Additionally, when working

with or around chemicals, it is important to know the location of emergency eyewash stations and how

to access them with restricted vision.

• Dust hazards can be generated by woodworking, bu�ng, and general dusty conditions. PPE for dust

hazards: Either eyecup or cover-type safety goggles should be worn when dust is present. Safety

goggles are the only e�ective type of eye protection from nuisance dust because they create a

protective seal around the eyes.

Key provisions
• Eye protection that includes side protection must be provided when there is a hazard from �ying

objects (detachable side protectors like clip-on or slide-on side shields are acceptable.

• The employer shall ensure that each a�ected employee who wears prescription lenses while
engaged in operations that involve eye hazards wears eye protection that incorporates the prescription

in its design, or wears eye protection that can be worn over the prescription lenses without disturbing

the proper position of the prescription lenses or the protective lenses.

• Eye and face PPE shall be distinctly marked to facilitate identi�cation of the manufacturer.

• Eye protection must be “reasonably comfortable” when worn under the designated conditions.
• They have to �t snugly and shall not unduly interfere with the movements of the wearer.
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#9 in the Top 10 most frequently penalized OSHA standards for FY 2021

Powered Industrial
Trucks

Regulation 29 CFR 1910.178

What are powered industrial trucks?
   Powered industrial trucks, commonly called forklifts or lift trucks, are used in many industries,

primarily to move materials. They can also be used to raise, lower, or remove large objects or a number

of smaller objects on pallets or in boxes, crates, or other containers. Powered industrial trucks can

either be ridden by the operator or controlled by a walking operator. Over-the-road haulage trucks and

earth-moving equipment that has been modi�ed to accept forks are not considered powered industrial

trucks.1

Key provisions
   All new powered industrial trucks (except for vehicles intended primarily for earth moving or over-

the-road hauling) must meet the design and construction requirements established in the "American

National Standard for Powered Industrial Trucks, Part II, ANSI B56.1-1969," – and have to have a label on

them indicating approval by the testing laboratory.

• Modi�cations and additions which a�ect capacity and safe operation can’t be made without
manufacturer’s prior written approval.

• If the truck is equipped with front-end attachments other than factory installed attachments, the
user shall request that the truck be marked to identify the attachments and show the approximate

weight of the truck and attachment combination at maximum elevation with load laterally centered.

• A number of provisions allow specially-equipped trucks powered industrial trucks to be used in

locations where that type of trucks is not usually considered suitable. These include:

• Diesel-powered units that have additional safeguards to the exhaust, fuel and electrical systems
electrically powered units that, in addition to all of the requirements for that type of unit, are provided

with additional safeguards to the electrical system to prevent emission of hazardous sparks and to limit

surface temperatures 

• Gasoline-powered units with additional safeguards to the exhaust, fuel, and electrical systems and
lique�ed petroleum gas powered units that are provided with additional safeguards to the exhaust, fuel,

and electrical system

• Power-operated industrial trucks cannot be used in a number of atmospheres, including those
containing hazardous concentration of acetylene, butadiene, ethylene oxide, hydrogen (or gases or

vapors equivalent in hazard to hydrogen, such as manufactured gas), propylene oxide, acetaldehyde,

cyclopropane, diethyl ether, ethylene, isoprene, or unsymmetrical dimethyl hydrazine (UDMH); in

atmospheres containing hazardous concentrations of metal dust, including aluminum, magnesium, and

their commercial alloys, other metals of similarly hazardous characteristics, or in atmospheres

containing carbon black, coal or coke dust (except approved power-operated industrial trucks

designated as EX).

Reducing the hazards
   Determining the best way to protect workers from injury largely depends on the type of truck

operated and the worksite where it is being used. Employers must ensure that each powered industrial

truck operator is competent to operate a powered industrial truck safely, as demonstrated by the

successful completion of the training and evaluation speci�ed in 29 CFR 1910.178(l)(1).
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#10 in the Top 10 most frequently penalized OSHA standards for FY 2021

Machine Guarding
Regulation 29 CFR 1910.212

Hazards
     Moving machine parts have the potential to cause severe workplace injuries, such as crushed �ngers

or hands, amputations, burns, or blindness. Employee exposure to unguarded or inadequately guarded

machines is prevalent in many workplaces. Consequently, workers who operate and maintain machinery

su�er approximately 18,000 amputations, lacerations, crushing injuries, abrasions, and more than 800

deaths per year.

     Amputation is one of the most severe and crippling types of injuries in the workplace, and often

results in permanent disability. Amputations occur most often when workers operate unguarded or

inadequately safeguarded mechanical power presses, power press brakes, powered and non-powered

conveyors, printing presses, roll-forming and roll-bending machines, food slicers, meat grinders, meat-

cutting band saws, drill presses, and milling machines as well as shears, grinders, and slitters.

Key provisions
   • Guards shall be a�xed to the machine where possible and secured elsewhere if for any reason
attachment to the machine is not possible. The guard shall be such that it does not o�er an accident

hazard in itself.

   • The point of operation — the area on a machine where work is actually performed upon the

material being processed — must be guarded with a device that is designed and constructed as to

prevent the operator from having any part of his body in the danger zone during the operating cycle.

   • Special hand tools for placing and removing material shall be such as to permit easy handling of
material without the operator placing a hand in the danger zone. Such tools shall not be in lieu of other

guarding that’s required, but can only be used to supplement protection provided.

   • Some of the machines which usually require point of operation guarding are guillotine cutters,
shears, alligator shears, power presses, milling machines, power saws, jointers, portable power tools,

forming rolls and calenders.

   • Revolving drums, barrels, and containers must be guarded by an enclosure which is interlocked with
the drive mechanism, so that the barrel, drum, or container cannot revolve unless the guard enclosure is

in place.

   • Exposure of blades: when the periphery of the blades of a fan is less than seven (7) feet above the
�oor or working level, the blades shall be guarded. The guard shall have openings no larger than one-

half (1/2) inch.

   • Machines designed for a �xed location shall be securely anchored to prevent walking or moving.

General machine guarding safety measures
   • Identify the hazards of the machines being used. 
   • Conduct regular inspections and keep machinery clean and properly maintained.

   • Train workers on machine-operating procedures.
   • Establish procedures for addressing unsafe conditions.
   • Ensure that only trained workers operate machinery and that they do not wear loose-�tting clothing
that could become entangled in the machinery.

   • Prohibit other workers from being near the machine during operations.
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Full-body
harness rules 
 
 

CHANGE

What you need to know about the recently revised Z359.11
standard     

By Scott Fowler

   ull-body harnesses are critical elements of e�ective fall protection systems. Workers must

understand how to properly wear and use full-body harnesses when operating at height. A properly

�tted and properly worn full-body harness can help prevent serious injury or death when used correctly

on the job.

F
    The recently updated ANSI/ASSP Z359.11-2021 standard establishes requirements for the

performance, design, marking, quali�cation, instruction, training, test methods, inspection use,

maintenance and removal from service of full-body harnesses.

    “The main purpose of Z359.11 is to act as a standard to drive best-in-class harnesses through

rigorous design and test requirements,” says Z359.11 subcommittee chair Rob Willis, “in addition to

having requirements for manufacturers to create an ANSI-approved full-body harness.”

    Z359.11 de�nes a full-body harness as “a body support designed to contain the torso and distribute

the fall arrest forces over at least the upper thighs, pelvis, chest and shoulders.”

    “It’s the piece of PPE that connects the user to the entire fall protection system and is the most

personal piece of PPE,” Willis explains.

    This update to Z359.11 includes revisions and new requirements, including:

   • A modi�ed, head�rst, dynamic test procedure

   • New stretch-out requirements for frontal connections

   • Alternative fall arrest indicator testing and new label requirements

   • Allowance for harnesses with integrated energy absorbers

   • Changes to labeling requirements

    In addition, Z359.11 now requires harness label packs to have pictograms showing the approved usage

of di�erent connections and diagrams explaining the di�erence between deployed and non-deployed

visual load indicators. 

    Harnesses can also now be ANSI compliant when they have an integral (permanently attached)

energy absorber on the back D-ring. The revisions to test procedures improve the safety of lab workers

and allow for innovation in design for harnesses that use frontal connections.

Harnesses can also now be ANSI compliant when they have
an integral (permanently attached) energy absorber on the
back D-ring.

    “Z359.11 will give you a level of con�dence that when you buy an ANSI-rated harness, it has certain

design requirements and has gone through very rigorous testing,” Willis says. “It provides good insight

into what goes into harness designs and helps you understand the factors of safety built into these

harnesses.”

    If you use full-body harnesses on your work sites, Willis says to remember the two Fs¬¬ ¬— function

and �t. These two elements are essential to ensuring that workers have the right harness for their task

and that the harness �ts them properly.

    “Safety professionals and end users need to think about the application where the harness will be

used,” Willis explains. “There are many di�erent applications that have di�erent types of harnesses, so

it’s important to realize that it’s not just one harness for all types of work.”

    Speci�c full-body harnesses are designed for di�erent working environments. For example, con�ned

space harnesses have should be designed and constructed so that, in the event of a rescue, the rescue

subject is securely held and suspended during the rescue process. Harnesses used in welding operations

are di�erent, with back D-rings serving as the main fall arrest attachment points. Willis says you may

want to partner with harness manufacturers to �nd the right harnesses for your applications.

    “There's a tool for every job and harnesses are no di�erent,” Willis continues. “The reason the

application is important is that sometimes the application will dictate part of the harness design.”

     Once you have the appropriate harnesses for your work applications, you must ensure that those

harnesses �t workers properly. Issues can arise from improperly �tted harnesses and create hazards.

    “If I had one piece of advice that would make the most impact across the industry, it would be to

ensure that your team has been properly �tted for a harness and that they know how to don one,” he

explains. “If someone is uncomfortable in their PPE, they are less likely to use it and they will be

unproductive. More critically, an improperly worn harness may not work as intended in a fall event.”

    If a harness is not worn properly, webbing could cinch up in the event of a fall and cause bodily

harm. Harnesses that aren’t properly adjusted can cause the webbing to loosen, making the user

uncomfortable and causing personal fall limiters or self-retracting devices to fall further down a user’s

back.

    Willis notes that full-body harness manufacturers typically have sizing charts for initial guidance on

�tting based on a worker’s height and weight. He encourages end users to try on multiple harnesses

before work begins to ensure the best and most comfortable �t.

Scott Fowler is Content Specialist at the American Society of Safety Professionals (ASSP). Scott is also the host of

ASSP’s The Case for Safety Podcast that features conversations with safety experts sharing their insights on a wide

variety of standards-related topics. To learn more about ANSI/ASSP Standards, visit www.assp.org/standards.
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VERSATILITY 
DEMANDfits  

Manufacturing and warehouse workers have speci�c footwear
needs     

By Robin Skillings

    he COVID-19 pandemic impacted industries across the globe, with e-commerce being no exception.

In fact, e-commerce sales have soared, increasing by over 33% in 2020 and projecting to grow another

13% in 2021.1 With this steady growth in sales, it is clear the pandemic has signaled a paradigm shift in

the way consumers shop. 

    However, while more consumers are buying goods e�ortlessly through their screens, a shift is also

occurring in warehouse and distribution industries across the nation to ful�ll the in�ux in orders. In

response to keeping up with this newfound digital economy, employment rates in manufacturing

skyrocketed during the pandemic, as 46,000 more employees joined this industry between February of

2020 to September of 2020 despite decreasing employment rates in a majority of other sectors.2 This

rise in manufacturing is not expected to slow down anytime soon, as employment in hand laborers and

material movers are projected to grow 7% between 2020 and 2030.3

    With the recent boom in e-commerce now demanding additional employees for longer hours, the

safety and comfort of those working in these labor intensive industries must be considered. This starts

from the ground up. Proper work footwear can be key in protecting laborers from injuries and fatigue.

Appropriate work shoes can lead to increased productivity and aid in the promotion of a positive work

culture.

T

The importance of footwear
    The increase in manufacturing and distribution has resulted in a workforce which has brought in

many people who are new to these jobs as well as those who are continuing to work long, strenuous

hours. Younger employees and those new to the workforce may be inclined to wear their normal

sneakers or non-safety athletic footwear, but these types of shoes have not necessarily been designed

for manufacturing or warehouse settings and may lack the support safety features required on the job.

Many work environments require unique personal protective equipment that not only keeps workers

safe, but can also provide comfort over the course of a long day of work. 

    Many of these jobs require workers to constantly be on their feet whether they are standing, moving,

bending, or more. Personal Protective Equipment (PPE) footwear for these settings should provide

responsive cushioning for hard, cement �oors, a design that is both lightweight and breathable for

comfort throughout an active day, and a slip-resistant outsole for sure footing. In some environments,

protective toe caps may also be required. Because workers may not be aware of the footwear options

with these safety and performance features, safety managers should educate and empower employees

to choose PPE that will lead to a safer and more productive shift.

Trends and material innovations in safety footwear
    The idea of safety footwear often conjures up images of boots that are large and bulky. However, the

new reality is that many work shoes are now being designed with athletic silhouettes to both meet the

demands of these movement intensive jobs as well as the personal preferences of those entering these

industries. The result is the development of footwear that blends the lightweight �t and feel of a

sneaker with the protection that comes with a more traditional safety boot.

    These work sneakers are constructed with a blend of mesh and textiles to o�er breathability as well

as durability in high abrasion areas. It is also important that this kind of footwear is non-marring--in

many manufacturing environments workers must be careful not to scratch or scu� any materials they

may be producing. In addition to breathability and durability, knit work sneakers are also often equipped

with waterproof linings and TPU webbing, which help to provide the additional structure and stability

needed for long days on the job. 

    If a work sneaker is not providing enough support, new comfort enhancements, such as midsoles,

provide additional performance cushioning through the use of proprietary compounds allowing workers

to customize a shoe tailored to their needs for their job. Along with providing additional support,

comfort features also help increase responsiveness, return energy with every step, and provide a

lightweight feel. The result is PPE footwear that not only provides safety, but can lead to a more

productive shift.

What to look for
    Every jobsite is di�erent, so selecting the right work shoe is not a one size �ts all approach. Before

choosing your work footwear, consider the hazards of any particular jobsite as well as requirements

established by the company, the safety manager or regulatory bodies like OSHA. In order to maximize

comfort and safety, there are a few factors to consider in a work shoe for indoor manufacturing and

warehouse environments:

Slip-resistance: In settings where water, grease or any other liquids are common, it’s important for a

shoe to have abrasion, oil- and-slip-resistant enhanced outsoles to prevent slipping. Shallow tread

designs help to maximize surface area contact and siped channels along the tread disburse liquids,

which will contribute to better surface area traction. 

Cushioning: In addition to the right �t and slip-resistant outsoles, a work shoe should also cushion

and support the foot. To ensure a work shoe is properly cushioned, it is important to feel the midsole

of the shoe. Although a cushioned shoe will not reduce the force applied on the foot, it will increase

the time taken for that force to apply, allowing the body to adapt. A cushioned shoe also supports the

foot by aiding in the alignment of the foot when it touches the ground. If additional support is needed,

arch supports can treat pain and other problems related to function of the foot and lower leg, along

with further altering foot alignment and function. 

Safety toes: When it comes to toe protection, it is also important to consider the safety caps in

footwear. While steel toes are well known, there are now a variety of lightweight options available

including aluminium and non-metallic composite or carbon-�ber safety toes. The latest safety toe to

hit the market are carbon-�ber safety toe caps.  They are 15% lighter than steel, and over the course of

a day on your feet, this reduction in weight adds up. In addition to being lightweight, carbon-�ber

safety toes are non-metallic allowing added convenience for workers who may have to pass through

metal detectors throughout the work day. At my company, our safety toes are also asymmetrical

allowing for a roomier and less obtrusive �t that contours to the natural shape of the foot and allows

toes and feet to �ex more naturally. 

Fit matters: For jobs that require constant moving or standing, �nding a work shoe that �ts well is

also crucial in order to feel comfortable, maximize performance, and prevent injuries. To ensure the

best �t, you should try on shoes with the socks that you will be wearing during a shift. Feet naturally

swell throughout the course of the day so we also recommend trying new shoes on after a shift when

feet are at their largest.

    Proper �t extends beyond �nding your right size, especially where women are concerned. This

growing segment of professionals has historically been under-represented when it comes to proper

�tting PPE, including footwear. In the past, women in the trades have been forced to �nd the smallest

men’s size or settle for ill-�tting footwear. Today many footwear brands are working to be more

inclusive when it comes to product development for all. My company, as an example, has created a

tradeswomen tested program where on-the-job feedback from women in the trades is integrated into

product conception all the way through product release.

Proper fit extends beyond finding your right size, especially
where women are concerned. This growing segment of
professionals has historically been under-represented when
it comes to proper fitting PPE, including footwear.

Looking ahead
    In order to keep up with the growing e-commerce landscape, the health and safety of workers in

these rising manufacturing and distribution industries must be prioritized. This includes making sure this

workforce is properly out�tted to succeed on the job and that includes appropriate footwear. With

recent developments and innovations, the PPE footwear that is available today o�ers a variety of safety,

comfort, and performance enhancements. 

    While no pair of feet are the same and di�erent jobs have di�erent requirements, the right shoe

provides support, balance, and mobility which allows workers to feel comfortable and be more

protected. Since the high turnaround rate in manufacturing jobs is partially due to physical demands

from the job, a great �rst step starts with empowering the workforce with the best work footwear

possible that meets the demands of the job and supports them throughout their shift.

Robin Skillings is the VP & Global GM at KEEN Utility. KEEN Utility, a leading industrial and service footwear brand,

successfully exceeds footwear safety standards while combining advanced durability and innovation with the same

comfort and unparalleled classic �t o�ered by KEEN outdoor, lifestyle, and kids’ footwear. KEEN Utility footwear is

grounded in protection with the goal to make boots to �t you better. The whole you. For more, visit

www.keenutility.com
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PROTECTION
DETECTION

It’s essential to keep your gas detector clean to work properly     
By Rick Pedley

   f you work in an industry like mining, manufacturing, re�ning, or petroleum extraction, where gas

detectors are needed to detect combustible, �ammable and toxic gases and oxygen depletion, it’s vital

that these instruments’ sensors remain clean. This will ensure that they properly keep you and your

workers safe. Here are some tips on how to check for dirty sensors and properly clean and disinfect

your gas detector.

I

Keeping gas detector sensors clean
    OSHA recommends wearing gas detectors in the breathing zone, which it de�nes as “a hemisphere

forward of the shoulders within a radius of approximately six to nine inches.” Most gas detectors can

give the most accurate reading possible when clipped by the wearer’s lapel or an area on the person’s

chest, as long as it’s close enough to be exposed to the air they breathe in.

    However, having it in this area can also mean the device can collect various forms of debris over

time, including saliva, dirt, grime, dust, and bacteria. These particles can clog the sensors on the

detector, which can lead to inaccurate readings and workers may potentially breathe in harmful gases

without realizing it. Inspecting sensors often and making sure they are kept clean is crucial to worker

safety. 

    When in doubt, it may be best to just replace a potentially contaminated sensor, so workers can go

about their job without worrying about air quality or putting themselves at risk.

Tips for cleaning a gas detector
    It is easier to keep a gas detector clean rather than to get it clean. So it’s a good idea to regularly

clean your gas detector after each use rather than try to give it an occasional deep clean. However, for

a completely clean gas detector, you will need to just replace the case altogether. Keeping the case free

from debris is the goal of keeping gas detectors clean, but this can be tough for many industries. 

    There are several rules to keep in mind when cleaning a gas detector. Employees can either complete

this process by themselves or drop o� their equipment with a maintenance specialist that will clean

their detectors before and after each shift.

Avoid alcohol and disinfectant wipes
    Workers and crew members should never use disinfectant wipes and alcohol-based cleaners on gas

detectors. It’s also best to avoid cleaners with chlorine or silicones, as these chemicals could

permanently damage the equipment. The sensors on these devices are extremely sensitive to various

chemicals, including alcohol. Exposure to these products could ruin the sensors on the device, which

could lead to inaccurate gas readings. 

    These products could also cause the device to go into alarm mode. If the person tries to zero the

device too soon, it may show readings that are lower than what is actually in the air. The damage may

not be immediate or permanent. If workers use disinfectants to clean their monitors, it’s best to leave

plenty of room to identify any issues.

    In other cases, the physical components of your gas detector, including the rubber, plastic, and

bearings (in the case of a motorized pump), may absorb the chemicals in the cleaning products. These

may even be some of the substances the monitor is trying to detect. This can lead to inaccurate

readings that can put workers at risk. It may be easier and safer to just replace these components

instead of trying to clean them.

Use soap and water
    Instead of reaching for a disinfectant wipe, workers should use a mixture of soap and water to clean

their gas detectors. 

    It’s best to use a clean damp micro�ber cloth with eight to ten parts water mixed with one part

dish soap, such as Dawn. This cleans the monitors without damaging the underlying components or

sensors. However, it’s important to remember that dish soap will only clean o� everyday dust, dirt, and

grime. It may not remove bacteria or viruses that could be living on the surface of the device. 

    For a more thorough clean, workers can also use a mixture of water and bleach. It’s best to use

approximately 50 parts water to one part bleach. The CDC recommends using 5 tablespoons of bleach

per gallon of water or 4 teaspoons of bleach per quart of water (approximately 20 milliliters per liter).

Managers and teams can use the same method to clean the docking station. The equipment should be

fully dry before it’s used in the �eld. Always wash your hands after cleaning any of the instruments.

Service and maintenance
    Workers and managers should also make sure their gas monitors and related parts are regularly and

properly inspected and maintained. Gas monitors deteriorate over time, and the degrading sensitivity

ranges based on sensor type and working conditions. 

    Workers should continue to perform maintenance according to the product manual and company

policy. They should also remember that viral agents can get trapped and clog the instrument’s pumps

or �lters. Managers should include any accessories or auxiliary equipment in the inspection process

since damage to these components can also a�ect the instrument’s performance. 

    It’s best to maintain a servicing schedule for all gas detection equipment. We recommend gas

monitors be serviced and calibrated at least every six months to ensure they’re still reading and

measuring gas concentrations accurately. Teams and workers should only use detectors that are in good

condition and functioning properly.

Bump testing
    Before using a gas detector, a bump test is recommended to verify that your instrument will detect

the target gas in a work environment. If the �rst bump test fails, a full calibration is required. Bump

testing helps improve sensor response and makes the detectors compliant, but it’s also helpful when

your cleaning regimen changes. When bump testing, use a gas mixture that is intended to give a

response — most manufacturers include tables with calibration gas mixtures that the sensors will

respond to.

    Managers should train their employees to properly conduct a bump test, especially if cleaning

procedures have changed. 

    Regardless of the industry or task at hand, anyone working with gas detectors should know how to

properly clean, maintain, and inspect them. These tips will protect workers from exposure to hazardous

gases so they can do their jobs with more peace of mind.

Rick Pedley, PK Safety’s President and CEO, joined the family business in 1979. PK Safety, a supplier of

occupational safety and personal protective equipment and manufacturer of their own new FR line Grit, has been

operating since 1947 and takes OSHA, ANSI, PPE, and CSA work safety equipment seriously. PK Safety's customer

service can be reached at 800-829-9580 or online at https://www.pksafety.com/contact-us/.

JANUARY 2022 VOL. 56  NO. 1

https://www.pksafety.com/contact-us/


COMPLIANCE

TEAM
approach to safety

Take a

Con�ned space standard requires special training for workers
    

By Bruce Magee, Region Product Development Manager, United Rentals

Photo courtesy of United Rentals.

        on�ned spaces can present severe safety hazards to the people working in them. To address

these risks, OSHA created standards to make sure workers can get in and out safely, and do their jobs

without endangering their health. 

    Companies have a responsibility to inform their workers and subcontractors about safety practices

when working in con�ned spaces. OSHA Standard 1926 Subpart AA requires special training for workers

who must enter and/or supervise a con�ned space where a physical or atmospheric hazard exists, or is

reasonably likely to develop, that could interfere with a worker’s ability to exit the space.

    A con�ned space is less dangerous if workers have had proper training. Training is important in

helping workers recognize potential hazards and work safely in and around these spaces. Training is not

only a good idea, but is also the law to train employees in a language and vocabulary they can

comprehend. If training does not seem to be understood, then the training must be repeated until it is

understood.

    As companies build project plans, here are three key elements in creating a safe environment for

workers that are operating in a con�ned space.

C

Be able to identify a con�ned space
    OSHA requires employers follow set procedures whenever employees work inside or near a con�ned

space. A con�ned space is an area large enough to bodily enter, has limited or restricted means of entry

or exit and is not designed for continuous employee occupancy. Examples include tanks, underground

vaults, manholes, tunnels, sewers, storm drains, equipment housings, crawlspaces and HVAC ducts.

Open trenches and excavations, such as building foundations, are not subject to the rules of the

con�ned space standard.

    Typically, not every area that is considered a con�ned space is marked with a “danger” sign. This

makes it vital that all workers know how to recognize a con�ned space and understand what to do if

they have to enter one.

Comprehend con�ned space hazards
    If the con�ned space poses a possible danger to health or life, or has a physical hazard that cannot

be engineered out to safety, it is a permit-required con�ned space (PRCS). The best way to keep safe is

to stay aware of the hazards and to recognize symptoms and warning signs of potential problems.

Threats in a PRCS can include:

   • Asphyxiation, caused by a lack of oxygen in the space or toxic gases, or poisoning by toxic gases.

   • Injury from a �re and/or explosion if there is a buildup of dust or if �ammable liquids are present.

   • Shock or electrocution from electrical hazards.

   • Injury from hazards associated with rotating or other mechanical equipment.

   • Obstructions to access or egress points.

   • Drowning from water or another liquid that engulfs the space.

   • Heat exhaustion or heat stroke from a high ambient temperature.

   • Respiratory problems due to dust buildup.

    It is essential work crews recognize hazards that can be present in seemingly “normal” situations.

Examples include a crawlspace where a generator is placed too close to the entrance, potentially �lling

the space with carbon monoxide, or a drainage shaft on a residential worksite that lacks su�cient

oxygen, potentially rendering entering workers unconscious.

It is essential work crews recognize hazards that can be
present in seemingly “normal” situations.

Take a team approach to safety
    OSHA requires a general contractor, subcontractors and owner keep each other informed about

potential dangers in a con�ned space. If someone sees or suspects a problem, they must let the other

jobsite partners know about it immediately.

    Looking at individual roles in a con�ned space, the entry supervisor has to sign the permit for the

con�ned space before anyone can enter it, con�rming all required tests have been conducted and

acceptable entry conditions are found. If conditions become unsafe, the entry supervisor has to

suspend the entry and the prohibited condition must be corrected before work can resume. They

monitor the space to ensure those acceptable entry conditions are maintained. An entry supervisor

must ensure a rescue team is available.

    Before work begins at a jobsite, each employer must ensure a competent person identi�es all

con�ned spaces in which one or more employees it directs may work, and identi�es each space that is

a permit space through consideration and evaluation of the elements of that space, including testing as

necessary.

    Projects must have an entry attendant stationed outside the PRCS while workers are inside with the

job to ensure employees can safely enter and work within the space. An entry attendant must stay in

communication with workers in the space, alert them if there is a problem and call the emergency

rescue team if necessary. An attendant can perform a non-entry rescue as speci�ed by the employer’s

rescue procedure. If the attendant is required to perform an entry rescue, they can only do so after the

attendant has been relieved by another attendant. The relieved attendant may enter a permit space to

attempt a rescue when the employer’s permit space program allows the attendant entry for rescue and

the attendant has been trained and equipped for rescue operations.

    If an entry rescue is required, the entry attendant can only perform that rescue if replaced by

another properly trained person at the entry position. One person can serve as both entry supervisor

and entry attendant if they have been trained for both jobs.

    Authorized entrants into a con�ned space must know hazards they might face and the symptoms

that indicate they have been exposed to those hazards. They must know how to use any necessary

personal protective equipment (PPE) and make sure it is used. Authorized entrants are required to be in

communication with the entry attendant. Authorized entrants must let the attendant know if they

encounter a dangerous condition, or signs or symptoms that could indicate there is a hazard in the

con�ned space.

    Keeping workers in con�ned spaces safe is a team e�ort. Recognizing a con�ned space and

understanding its dangers, along with all parties being trained on how to handle their safety

responsibilities are essential to keeping workers safe.

Bruce Magee is Region Product Development Manager for United Rentals. With 39 years in the rental industry and

the last 27 years in Trench Safety, Bruce has delivered more than 400 Competent Person classes. He has presented

on trench safety/con�ned space safety requirements at more than 100 engineering conferences and trained

construction safety professionals and OSHA compliance o�cers across North America.  
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INDUSTRIAL HYGIENE
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Indoor air quality

Buildings suffering from under ventilation, toxic hazards need
help     

By Michael Driedger

   n 1969 the Cuyahoga River in Ohio caught �re. This would have been a big news story at the time, had

it not been for the fact that the river had caught �re numerous times in the past, in fact 13 times since

1868. However, what was notable in 1969 was that this time the �re, on an oil slick, was near the city of

Cleveland and subsequently in�uenced how quickly the country adopted the Clean Water Act in 1972. 

     In 1973, ASHRAE Standard 62 reduced required ventilation from 10 cubic feet per minute (4.7 L/s)

per person to 5 cubic feet per minute (2.4 L/s) per person. This action was found to be a contributing

factor to “sick-building syndrome,” with building regulations getting tightened and ventilation rates

being decreased to save energy. The policy was well intended, but today we are still dealing with a

legacy of under ventilation and other signi�cant issues inside of buildings that impact their health.

     In the case of sick-building syndrome, many of the issues identi�ed were related to mold being

associated with legionnaire’s disease, spores causing breathing issues and other nasty illnesses becoming

a risk. At that time, we did not yet fully understand the e�ects of VOCs o�-gassing in a space, nor had

asbestos yet been identi�ed as a major building issue. 

I

Change is slow
    I remember in the �rst days of the green building movement (back in the early 2000s), it was very

di�cult to get people to agree that initiatives like �ame retardants could be doing more harm than

good (through o�-gassing). Equally, attempting to remove VOCs and formaldehyde from products was

something worth doing. Those early versions of LEED got a great deal of push back but now EPDs

(environmental product declarations), MSDS (material safety data sheets), and things like the chemicals

of concern repository from Pharos are becoming more and more mainstream in the building industry. 

    All the e�ort to remove toxic items from materials, water and our lives is considerable, but we

haven't yet turned our attention to our indoor environments and taken the same kinds of action

evidenced by many studies and through real-time monitoring. 

    It’s very hard to completely keep our particulate matter from buildings for example. It’s di�cult

because particulate matter is not just one type of contaminant. It’s a group of many di�erent

contaminants that are suspended in the air. Some are visible, like smoke or smog, but others are

smaller and invisible, like soot or ash. Pollen also falls into this category. High levels of PM1, PM2.5 and

PM10 (dust and other indoor pollution) in indoor spaces can trigger asthma or allergies and aggravate

coronary or respiratory issues. Keeping them out with building �ltration systems requires more

maintenance and �lter changing than is commonly happening in buildings.

“I don’t think there’s any question that Biden will issue an
emergency temporary standard very early in his tenure.”

Indoor air quality should be a priority
    As an industry, we don’t yet have a handle on VOCs. We’ve seen spaces where material selection for

low VOC was very well done yet high levels still exist (correlated to CO2 levels, so it’s very likely being

brought in by people). High levels of VOCs in indoor spaces can reduce cognitive function and are a

health risk. For a healthier and safer building, getting VOCs as low as possible is now a priority.

    Even CO2 can be an issue in building. High levels of CO2 in indoor spaces can reduce cognitive

function and are also a health risk. For a healthier and safer building, you monitor your indoor air quality

in real-time, set alerts to identify risks, and optimize your system to save energy through our software

    While COVID is on everyone’s minds these days, we shouldn’t forget that this virus is not the only

concern with regards to indoor air quality. That said, creating viral indexes based on data such as

relative humidity and temperature which a�ects virus survival rates, CO2 which can detect the likely

amount of virus in the air, and particulate matter (transmissibility), are now available through sensor

manufacturers. Of course the work is still ongoing to make this fully optimal, but let’s remember that

improved IAQ doesn’t only lead to reduced virus risk, but also to reduced chemical risks. 

    Risks aside, the upside of improving indoor air quality (we spend 90% of our time indoors) will mean

better sleep, thinking more clearly, and just generally feeling better - less lethargic with greater energy.

While water quality regulation became a priority within 3 years after the Cuyahoga River incident, we

should remember that we drink 6 liters of water a day but breathe 8 liters of air every minute. Makes

you think doesn’t it?

    The impetus of the pandemic and the risks associated with where we spend most of our time, will

hopefully lead to changes throughout the building industry that will reshape the world beyond COVID. 

    The following are the key di�erences where the Construction 1926 Subpart AA con�ned space

regulation is more stringent than the General Industry 1910.146 con�ned space regulation:

Michael Driedger is the founder and CEO of Airsset Technologies, a platform of software and IoT devices that

allows for the measurement, analysis and solving of air quality for indoor spaces with the goal to create healthy

and productive spaces for all through digital transformation. Prior to launching Airsset, Michael co-founded and was

CEO of a software SaaS company in the hospitality space and has a long career in the green/healthy building

industry both as a consultant and founder. www.airsset.com
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Cam�l APC  www.cam�lapc.comSEE AD

Avetta  www.avetta.comSEE AD

ASSP  www.assp.usSEE AD

Specialized Safety Products www.specializedsafetyproducts.comSEE AD

Northern Safety Co. Inc.  www.northernsafety.comSEE AD
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