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Controls & PPE

A Safety Discussion



Presenter Notes
Presentation Notes
A few weeks ago, Sanjiv asked about any ideas I might have for upcoming presentations – I suspect that he picked the brains of a number of you about the same time, as he prepared for meeting content for the upcoming year. I gave him a number of presentations that I thought would be worth considering and also names of a few folks who had indicated a willingness to present in the past. Almost as an afterthought I told him I’d be keen to have a more fulsome conversation about Personal Protective Equipment (PPE) and that I’d even considering moderating a discussion on it. Wouldn’t you know it that it perked his interest, too – and so I was coerced…I mean convinced to go ahead with leading this discussion today. It may seem something of a well-known subject and hardly worth a full presentation-period piece to some – including me – but then I would never have expected that we could have had such a rich conversation as we recently had – on glues, of all things! So bear with me, and please jump in where you can. I have expanded the content a little as the title of this slide presents but only insofar as to place PPE in the overall context of occupational Health and Safety. I am going to use some slides to keep us on track on certain areas of discussion, but it is not a presentation as much as starters for a discussion to which I hope you will all chime in.


Introduction

® What are Hazard Controls?

& PPE as hazard control
¢ Foot & Hand
¢ Eye and Face
¢ Hearing

& Respiratory


Presenter Notes
Presentation Notes
In this discussion I’d like to cover  a few things and to discuss and hear your thoughts and experience about the following areas:

[read list]
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Before we start to talk specifically about PPE, I think it is really important to consider where PPE fits in the overall hierarchy of safety and particularly hazard controls. We all know that there are many hazards in our shops when we do the things we love to do. The risk form some hazards can be mitigated or lessened but there are some that are just inherent in the activity. While PPE can be a valuable way to limit injury and health impacts, it is only one – and if the National Institute for Occupational Safety and Health is correct – the least effective one when all other hazards are considered.

What are some examples of hazards that might exist in your shop (look for high-speed machinery, sharp objects, loud noises, dust and volatile compounds, heavy and potentially unstable structures, materials)?

Right on, so these are all things we are aware of – but how do we address them? Before we look at personal protection, it is a good practice to work through this hierarchy to see how else we can avoid risk. NIOSH suggests that we first consider how we can eliminate the risk? Is it possible to just not do a particular operation that has high risk, or to not use a piece of equipment that might be risky. Physically removing the hazard may be an answer – for example the risk of dust explosion from the woodstove in your shop could mean either eliminating the dust or eliminating the stove. Another example – instead of cutting thin strips, you buy strips already cut to dimension. At the next level – and certainly related to that, is there a way to substitute the item producing the hazard – for example using a hand plane to flatten a board rather than a noisy planer or jointer that presents a hazard to hearing. Next in line is the idea of engineering controls – which is associated with substitution in that it often means substituting a process or supplementing a piece of equipment in a revised design…for example making a sled, a jig, or an accessory to help engineer the risk out of the task. Administrative controls begins to recognize that the risk cannot be fully controlled, but the worker might be able to directed to limit the risk – so things like signage, training, and changing the pathway that is taken or reducing amount of exposure. Some of you will recall that I found an easy administrative control regarding a modification I made to the zero clearance plate on my table saw – painting it red so that it would present a warning sooner while ripping wood. For the most part we often will use two or more of these controls at once – selecting the lowest risk tools, while also ensuring we have adequate training and inspection of a tool before going ahead with the task.

[Handout – Hierarchy of controls worksheet] – I am handing out this worksheet and would ask that at some point, maybe ahead of some task that you plan to do on your next project, pull out this sheet and write down what controls you might put in place before you start the work.

We all recognize that even with the best high priority controls in place, there are times you just have to accept the risk and count on personal protection to supplement the other controls given time, cost and other factors – and that we have to trust in our expertise and experience to know when we just must do the work and count on PPE to limit serious injury. So that is where we will address the remainder of this conversation. Let’s start with extremities and then work inwards, ok?   




Feet

& Pick the right protection (and controls) for the task, fit

® Choose footwear according to the hazard

& What kinds of injuries can happen to the foot and how?!

& CSA Certification & Ratings

e € .
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A few years back, I visited a former member of AWA at his shop in the city – at the time I was librarian and was actually trying to get a book back from him before he left the province. He was building a nice piece of furniture in his shop…and wearing sandals. 

You will see this first message several time in the next few minutes – it is the primary message I hope you all come away with this evening. Using common sense to ensure you think through the project and select the right PPE that best protects you. Fit is another whole issue that relates to both the idea of making sure you properly adhere the PPE to your body and also make decisions that use the best PPE for the purpose as well as choosing something that is comfortable to you so it doesn’t totally spoil the experience of enjoying your activity. That’s a balance isn’t it…? 

Several years ago, I had to finally give up my favorite pair of shop safety shoes – they were steel toed, but (other than the weight) you probably wouldn’t know it cause they looked great. They had leather uppers and a low cut ankle – which I much preferred when working in the shop or on level ground. They had puncture proof soles and inside they were super comfy. I have yet to find a suitable replacement but for the interim, here are my newest safety shop shoes. They don’t have leather uppers and so aren’t quite as classy or, I suspect, will they last me for 20 years like the others did. But they check off a lot of other boxes in my safety list and are plenty comfy for most of the time I need them in the shop (which is not all the time). I use them when I feel it’s right and I wear a pair of sneakers or my garden clogs much of the rest of the time in the shop. [circulate the shoes]

 So, tell me – what are the hazards related to feet – and has anyone here ever suffered a serious foot injury while woodworking?

Crushing, stubbed (impact) toe, disjointing or breaking tarsal phalanges, puncture wounds, sprains, cuts and abrasions, plantar fascitis. The most common in workshops like ours tend towards objects falling on the feet or toes, and impact injuries with equipment and material. A close second is plantar fasciitis for those who spend a lot of time in their shop and on their feet. 

Metatarsal gurads and chaps are all listed in the category of leg and foot protection, but by far the most important are shoes or boots that protect the feet. Choosing the right footwear is not as easy as many might think. It took awhile for me to find a suitable replacement for my much-loved leather, low-cut steel toes…and it started with making sure that they were comfortable and met CSA standards, and what are they? More than just standards, the CSA provides ratings for such things as protective toecaps, puncture resistance in the sole, and electrical or static connectivity and these are identified with various symbols.

How many of you can identify the symbols at the bottom of this slide?

L-R CSA certified 
sole puncture protection with a Grade 1 protective toecap.
sole puncture protection with a Grade 2 protective toecap.
 Grade 1 protective toecap with no puncture-resistant sole.
static-dissipative footwear.
Composite (versus metal) toe protection and sole puncture resistant

What has your experience been – do you have any recommendations or suggestions about footwear in the shop?
 



Hands and fingers

& Pick the right protection
(and controls) for the
task, fit

& What kinds of injuries
can happen to the hands

and fingers!

& Protection...remember
this is the lowest on the

hierarchy of controls...
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Once again, common sense should prevail and we have to accept that you cannot always have the protection you might wish to have.

So, what kinds of injuries can happen to the hands and fingers?

Crushing, disjointing or breaking carpal phalanges, puncture and cut wounds and abrasions, rashes and skin disorders, burns, sprains, repetitive use injuries including carpal tunnel and tendinitis. The most common reported in shops like ours? Lacerations, followed by broken or disjointed phalanges.
 
Care and attention while using powerful equipment and sharp tools is extremely important but there are a number of ways to protect the hands. I introduced you to one of the possible PPE options a couple of months back during our carving workshop – protective, cut-resistant tape and gloves are an automatic for me…and I still get an occasional cut. There is a type of glove that is made of chain mail, but the more protection you put outside of your hands, the less sensitivity you will have and so gloves are not always the perfect choice. Leather or acrylic coated gloves are popular when working with wood that may have a lot of splinters or sharp edges.

A couple of months back I thought I had developed some kind of skin disorder on the fingers of my right hand. They were developing a rough look with scaling skin and rash-like blotches that resembled eczema. It took awhile for me to figure out that I was developing a sensitivity to the turners’ friction polish I was using when doing finishing lathe work – not to mention the heat that was being generated when sanding and finishing the work. There isn’t a lot I could do, and to some degree it is simply a work condition. However, I did find that judicious and careful use of a new set of acrylic coated gloves worked well. There are barrier creams you can use as well when handling chemical substances.

One thing we have to be careful about is using loose gloves (or loose anything, really) around rotary equipment like saws, jointers, planes and lathes. If the equipment catches a loose piece of clothing the injury can happen very quickly.   

What has been your experience – how many of you have had a serious injury to the hand or fingers…


Face and eyes

& Pick the right protection (and controls) for the task, fit

¢ What kinds of injuries can happen to the face and eyes

and how?

® Protection is essential

& Classes of protection
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Of all the senses we are given by God, I believe that eyesight has to be the most precious. I have had a number of blind friends including those who were adventitiously blind – meaning that they weren’t blind at birth and became blind by an accident or disease that took it away after they had awareness of eyesight. A few were legally blind, but with some small amount of sight.

What kinds of injuries can occur to impact eyesight from the work we do in our shops?

Impact injuries would be the most serious and common, but punctures, and retinal damage from intense light, dust and other incursions on and in the eye, as well as chemical and other burns to the face and eyes are also among the list of things that occur in industrial and shop settings.

Obviously the use of effective eyewear is an important consideration for protecting the eyes. Options are presented by an amazing array of eyewear in both prescription and non-prescription options. There is a series of classes as well as various standards established by CSA – again CSA is a great standard when in doubt – CSA symbols are usually imprinted on the temples and possibly etched into the frame. The selection shown in this slide include class 1 – spectacles, class 2 – goggle, class 3 (welding helmet), and class 6 – full face shields. Class 4 and 5 are also for welding. I do not know if there is a class for laser goggles like the one at the far right.

Some shields and helmets also provide respiratory and/or hearing protection.

What is your experience – what sort of eye protection do you usually prefer?


Ears & Hearing

Pick the right protection (and
controls) for the task, fit

What kinds of injuries can
happen to the ears and how?!
Noise levels (typical)

& Table Saw...75-85db

& Drill Press...75-90db

& Dust Collector...85-95db

¢ Band saw...90-100

S Shiop \ac..05-105
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For me, at least, hearing is the next sense – after sight – that I would put in my priority list…but that’s just me.

As you can probably see, I already have some challenge to my hearing – in my case, I don’t believe it is because of any specific trauma or even exposure to loud noises over a long period of time. I have never really been a fan of loud noises – loud music, for example, or loud cars. Hearing deficit runs in my family, but that’s not to say that I have always been as careful as I might have been.

What are the kinds of injuries that can happen to your ears in a workshop like yours?

Well of course hearing is the one we might worry about most, and that typically occurs from either long exposure to significant noise or short exposure to an extreme noise. Dust, chemicals and even materials could cause injuries of course, too. Noises below 75db are considered safe for any amount of exposure although some sources suggest 70db. It is important to keep in mind that with every 10db increase in sound, the volume is doubled so this is not a linear kind of progression…sounds at 85db over an extended period of time (6-8 hours) or 110 for even a short period of time can risk damage to hearing. Most industrial programs insist that hearing protection be used at any level of exposure where the db level is 85 or above.  So what do you think the decibel levels are in a typical workshop with one or two machines running?

It is important to understand that decibel levels are logarithmic, so in fact that dust collector running at 85db is 10 times as intense and twice as loud as the table saw at 75. The Shop Vac running at 95 has 100 times the intensity of the table saw and is about 4 times as loud. At 105 it is 8 times as loud as the saw.




Respiratory

& Pick the right protection (and controls) for the task, fit

& What kinds of injuries can happen to the lungs, airway and how?

® NO95 vs KN95 vs KF94 vs R99 vs P100...alphabet soup with numbers!
& Mask Types

& Single/limited use vs multi-use, replaceable filters
& Cone - nose & mouth vs full face
& Self-contained breathing devices

& Cartridge-type
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Since early 2020, we have all become quite intimate with respiratory PPE, haven’t we? And yet, there is still a lot of misinformation and disinformation out there. And of course as the first bullet of all of these slides suggest – using the right thing and using the thing right does not always follow rules of common sense…how many people did you see wearing the N95 mask as a chin bib back in 20 and 21? 

You may have heard some of the alphabetic and numeric soup – N95, KN95, P100 and so on, but what do they mean?

There are two different classifications for respirators; the letter and the number. Each mask can be N, R, or P, and each mask can be 95, 99, or 100. Any combination of letter and number is valid for a particular kind of respirator. In order for a mask to be certified by NIOSH and given a letter/number rating, it has to have an airtight seal. 

N=non-resistant to oils
R=resistant to oils
P=oil-proof

95, 99, 100 = % resistance to particulates (amount filtered of 0.1 to 0.3 micron salt particulates)

N95 masks have a filtration efficiency of at least 95% for NaCl particles (100–300 nm or 01. to 0.3 microns in size). Covid-19 viral bodies are about 0.1 micron (about 100 nm) in size, but the aerosol droplets that spread them is much larger than that. Still the size of a single virus particle (or virion) is right at the limit of N95 resistance). Multi-level carbon filtering can add some additional protection since active carbon will kill viral infection on its way through the media.

Question: Are typical dust particles from woodworking larger or smaller than the standard for N standards?   

Dust particles from woodworking tends to run from 0.5 to 1 micron (500 to 1000 nm) in size. 

Show various types and fits – give away AG masks.

What have others experienced in respiratory protection – any recommendations for or against any particular type?





Thank You

¢ Summary
® References

& Construction Safety
Association of NS

& NSCC OH&S Committee
¢ NIOSH
& Acklands-Grainger

® Questions & Comments
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As I said at the outset of this discussion, PPE is at the very bottom of the hierarchy for safety controls – but they still present a valuable last defense against injury, illness, and exposures to hazards. Our hobby, avocation, passion and in some cases, profession of woodworking has some inherent risks that cannot be fully handled by any of the higher level hazard controls. The most important piece of personal protective equipment is your brain – common sense can go a long way, as does training and commitment to safety. I hope the foregoing discussion has been useful – or at least entertaining – for you. 

A final thanks to some folks and organizations who helped out today…[see list]

Field any questions from members. Was this useful today, is there any more you would like to know?
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