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Disclaimer

This material was prepared under a Consultation Education
and Training (CET) Grant awarded by the Michigan

Occupational Safety and Health Administration (MIOSHA).

MIOSHA is part of the Michigan Department of Labor and
Economic Opportunity (LEO). Points of view or opinions
stated in this document do not necessarily reflect the view
or policies of LEO.
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Respiratory Hazards

Dusts & fibers

= Wood, grain, dirt (silica)
Welding Fume
Mists

Pesticides,
painting,

- Gases disinfectants,

= Vapors manure pits, silos

Biological Hazards

= Mold spore, bacteria, fungi
Oxygen deficiency
Temperature extremes
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Why Respiratory Protection is Important

Asthma Silo filler’s disease

- = Breathing nitrogen dioxide, a silo gas produced
Bronchitis during silage fermentation, can react to form nitric
COPD acid in the lungs.

= Asphyxiation (acute) and pulmonary edema
(chronic)
Grain fever

Farmer's lung
= Inhalation of mold spores, typically
from moldy hay, grain or straw,
triggers this allergic disease.

toxic alveolitis or pulmonary mycotoxicosis

= Exposure often occurs in areas such as cotton
processing areas, grain storage, and poultry & hog
barns. Can lead to lung damage.

= aka.farmer's hypersensitivity
pneumonitis (FHP)

= ak.a organic dust toxicity syndrome
Farmer’s lung, Michael McFadden, MSU Extension

April 29, 2011) lung.

Respiratory hazards on the farm Southern lllinois University
(August 1,2022) .
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Common Air Contaminants

Particle Size
Visible with an Visible with a Visible with the|
Electron Microscope Microscope

HEPA Filters Remove

Filter O S ecles
Effectiveness Ronmove Partcles

Below 0.3 Microns

One Micron is 1/100
the Diameter of a
Human Hair

0.001 0.01 01 03 10 10 100
Microns

1 Micron = 1/1000 millimeter
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https://www.siumed.edu/blog/respiratory-hazards-farm
https://www.siumed.edu/blog/respiratory-hazards-farm
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https://www.canr.msu.edu/news/farmers_lung
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Respirator Effectiveness

w: Hierarchy of Controls

Required before wearing a respirator:

Replace

the hazard
Isolate people . )
rom the hazard * Medical Evaluation
7 ——
Controls people work . . annn
l R » Fit Test for Tight-Fitting
v Personsl Protective Equpment Respirators

he

Source: NIOSH.
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Medical Evaluation: Respirators and Physical Fitness Medical Evaluation: Process

1. Breathing through a tight-fitting air

1. Complete medical questionnaire
purifying respirator is work

2. A physician or licensed healthcare
professional (PLHCP) reviews questionnaire
3. PLHCP decides if you need a medical exam

2. Respirators can be hazardous to people
with heart or lung problems

3. Before fit test or use

4. Not Required Annually Employers do not see the questionnaire or

« If there are any changes in health medical exam results

+ Symptoms during use or fit test E | . itt det el

Different respirator mployers l'e_CeI-V? Wri _en e_ermln:fl ion

. . whether the individual is medically fit to
Changes in work - working harder

Environmental conditions changed Weariajrespirator
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Why Fit Test? Qualitative Fit Testing Quantitative Fit Testing

[Doesn’t fit > won’t protect}

When to Fit Test:
Before Use

Annually

New respirator
Change in body weight (£ 20lbs)

Extensive dental work

Facial surgery

Scarring
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Fit Test - the responsibiity of the employer [l Fit CHECK = the responsiily of the wearer

Required in allindustries where tight-fitting The practice of the wearer Checking their
facepieces are used as a control measure respirator for fit every time itis used

Work-rolated respratory
e may be reduced when
‘workers Understand how

i Fit Check

FitChecking israta
i

Faces canvary widlyin

shpe, on,
0 selecting th corect

modal i i for safe it

Protscton el on
achovnga 000d seal |

LoTE ey )

o R =
practice by the wearer

Tight-fitting respirators

" i [T ——

sable respirators, trained in the technique

A, e s Fit Test
SR ek it Tes
Fit Testing should happen Following a successful fittest,

.. e weare s responsbio or
kg st Ve e
respirator is put on

durng the nita slecion of
RPE,DETOTE beng wor in
ahazardous enironment

“The most common Fit Test ‘When it checking, wearers

methods are the Qualtaive: + use negative and positive
Tasts Testan Quentatve pressUre tschniques o
Partle ourting Device Judge the quaty o ft
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Air Purifying Respirators

v Tight Fitting (Beaxds)
v" Mechanical Filtration

v" Chemical Adsorption
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Powered Air Purifying Respirators (PAPR)

—
Tight Fitting
Bears

Protection Factor

1000 Full Face
50 Half Mask

Loose Fitting /
v/ Beards yes!

Protection Factor

25 loose fitting
1000 with neck seal & testing
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Atmosphere Supplying Respirators

)

N
_z_\A
Full Facepiece Supplied- Full Facepiece abrasive Full Facepiece Self-Contained

Air Respirator (SAR) with blasting Continuous Flow Breathing Apparatus (SCBA)
an auxiliary Escape Bottle  (can be hooded)

Protection Factors
50 demand

10,000 pressure
demand/positive pressure

Protection Factors Protection Factors
50 demand 25 loose fitting
1,000 positive pressure 1000 neck seal w/ approval

10,000 escape SCBA
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Introduction to The Guide to Respiratory
Protection in Agriculture Tool Kit

afety on the farm - Farm Safet:

in
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Respiratory Tool Kit Features
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https://www.canr.msu.edu/news/simplifying-respiratory-safety-on-the-farm
https://www.canr.msu.edu/news/simplifying-respiratory-safety-on-the-farm
https://www.canr.msu.edu/news/simplifying-respiratory-safety-on-the-farm
https://www.canr.msu.edu/farm-safety/uploads/files/Respiratory_Ag_Toolkit_Final_10.1.25.pdf

Program Elements At A Glance

Pesticide Respirator Program Elements At-A-Glance

EPA40 CFR 152 (Pesticide registration and classificalion procedures) and 40 CFR
170.507 (Worker Protection Standard [WPS]); MDARD Regulation 637 Rule 4 (Pesticide

Rules Use),

Ag Use: Must Use WPS, Safety Data Sheets (SDS)

Non-Ag Use: use label, SDS

Label prescribes NIOSH respirator type:

TC-84A — N, R, P filtring facepiece, air purifying respirator (APR) with particulate or
chemical cartridge with particulate fiter.

Clen TC-23C - Powered APR (PAPR) with chemical cartridges.
TC-21C - PAPR with particulate fiter (HE).
TC-19C — Supplied air respirator (SAR).
‘TC-13F - Sel-contained breathing apparatus (SCBA) or SAR with a SCBA escape botlle.
Medical Must occur before ft testing or use. Medical by healthcare
Evaluation professional. (Sections 1 and 2, part A of Appendix C in MIOSHA Part 4511910.134.)
FitTesting | Initial (before use) and annually for each type used per WPS. Use MIOSHA Part 451,
1910.134 Appendix A test procedures.
Training & Before use and annually per WPS. Training should cover routine use, emergency use, and
Information | imitations of use.
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Program Elements At A Glance

Particulate: If breathing resistance becomes excessive. If fiter element has physical
damage or tears. If product labeling specifies less time. Maximum = 8 hours per WPS.

PR Cartridge Change | Gas/Vapor: Manufacturer advice based on known exposure level, OR

dule Product label if less, OR Maximum = 8 hours per WPS. In addition, OEM recommends
cartrdge vith End of Service Life Indicator (ESL) be used;
Tractor/Sprayer Cab Filter Cartridges: See Part B Guidance in this document.
Procedures for cleaning, disinfecting, storing, inspecting, repairing, discarding, and
7 Hygiene & maintaining PPE. Follow label precautionary statement, manufacturer, and Michigan EGLE
Condition for waste requirements.

(Contact: 800-662-9278, EGLE-Assist@michigan gov).
| Must meet ANSIICGA G-7.1-1989 Grade D Qually (oxygen 196 — 23.5%, hydrocarbon
Pl Supplied Air | condensed max 5 mgim’, CO <10ppm, CO? <1000 ppm, and lack of noticeable odor). CO
alarm required to ensure CO <10 ppm. Signed record of most recent sorbent bed and fiter
change must be attached to compressor.

Ell  Documentation | inimum 2 years per WPS.

{0l Program Review | OEM racommends annually

Reference: ° tandard (WPS) Respirat 3 for Employers of Pesticide
Handlers", Pesticide Educational Resource Collaborative, Revision 2017
(https:/jvwnw. ERC-WP df)
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Pesticide Non-Posticide
Agricutr Non-Agrcuitural
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Expanded Respirator Program Element Guidance

Pesticide Non-Pesticide
enmicatura) | Agrcutural | NonAgrcufrai

Agricuural Use | MemAgreutual | BOCol ocoss
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ves W v
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21

Choosing the Right Respirator
and ...

« Filter (N, R, P, HE)

¢ Chemical Cartridge

* Gas Mask Canister
* Atmosphere Supplying System
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Outdated Label Language

Outdated Respirator Terms. In some cases, obsolete language may be used on pesticide labels. These are
pesticide labels where the label language was approved by the EPA prior to 1995, Older labels will include the
phrase "MSHA/NIOSH". The translation to the updated (post 1995) respirator and cartridge type are provided
below. If the outdated terms are on the label, use the current terms and the tables in Part B4 and B-5 of this
document to select the correct respirator.

"omun;lngmpi‘m‘ m": respirator terms used on labels*
NIOSH/MSHA NIOSH
Dust/Mist Use a particulate filter
s | Pre-fiter approved for N, R or P filter (particulate), to be used in combination with a chemical
pesticides cartridge

Use a gas mask with a contaminant specific canister. For many pesticides
this will be a black organic vapor (OV) ot black and pink (P100)

(R combination canister.

N, Ror P (particulate) filter or

N, R, P or HE filters HE filters (can only be used on Powered Ai
[PAPR))

“For iquid pesticides, MSU recommends always using a P10 oilrated fifer, in combination with an organic vapor
cartridge or canister. Check vith the manufacturer for the correct combination cartridge of canister for your mask

Purifying Respirators.
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Air Purifying Cartridge Options - Hazard Based Air Purifying Cartridge Options - Type and TC Number

PART B-2: Choosir Agricultural Hazards

sting & Control (TC) Number

PART B.4: Air-Purifying
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Atmosphere Supplying Respirator Options - Hazard Based : : : :
B pplying B P Tool Kit Atmosphere Supplying Respirator Options - TC Number
PART B.3: Choosi
PART B-5: Atmosphere-Supplying Respirator Options by NIOSH Testing & Control (TC) Number
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Cab Filter Selection WPS Reduced PPE Requirements For Cab Enclosures

When do | need to change my cab filter (oo |
and what kind should | be using? =

-

Use a combination particulate and activated carbon filter (original equipment may only include a
particulate filter without activated carbon).

Use only activated carbon filters that meet the ASABE S613-3.1 chemical filter service life testing
standard

Replace the organic vapor/particulate combination filter based on the filter manufacturer replacement
interval. This is often 400 hours or 12 months, whichever i less.

e W
S prer 0 17 6

e g e W A

If the cab air tightness and fitration system does not prevent exposure, wear a respirator inside the cab.
Use an organic vapor (OV) cartridge with R or P rated filter.

iy
SRz

e o e

Always have respiratory protection required by the pesticide label in the cab for emergencies and o ot orr et
leaving the cab. Wear respiratory protection in the cab if required by the label or Worker Protection et
Standard (WPS) guidance. (See PART B-9 in this document)

P ]

o|goojio

prorenn
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Program Assistance and Checklists

Explanation of Filter Efficiency and Oil Resistance Ratings (N, R, P and HE)

Respirator Use, Reuse, Cleaning and Disposal Considerations
« Pesticide WPS and Non-Pesticide MIOSHA criteria

Consultation, Education and Training Resources
* Formal training courses
* Online resources to develop training content

Table of Assigned Respirator Protection Factors
Record of Fit Testing Form
Abbreviations List

Glossary of Terms
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Program Assistance and Checklists

$ perc I | Extension
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Program Assistance and Checklists

pection Checkist

spection O
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Posters

Facial Hairstyles and Filtering Facepiece Respirators

<
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Thank you for having us!
Questions??

1
Ed Parsons, MS, CSP Scan QR code to download
Division of Occupational and Environmental Medicine
College of Human Medicine

Michigan State University
parsonsi@msu.edu

Jeremy Jubenville, MS
Floriculture and Greenhouse Educator
Michigan State University Extension
jubenvi3@msu.edu
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