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1INTRODUCTION

INTRODUCTION

Personal protective equipment (PPE) is the last measure to be taken for risk reduction, 
having determined that other risk-management measures such as operational and engi-
neering controls are insufficient. An individual’s risk when handling a pesticide (plant 
protection product) is a function of the hazard (ability to cause harmful effects due to 
the toxicity of the product) and the exposure of the individual (e.g., operator, applicator 
or handler). Once a product is formulated and placed on the market, the only practical 
way to reduce risk is to decrease operator exposure. Exposure varies based on the nature 
of the product (e.g., concentration of active ingredient, solvents, dusts, and vapors), the 
application scenario (e.g., droplet size and direction of spray), and mixing and loading 
technique. Products having the same active ingredient may require different types of PPE, 
even with the same application scenario, due to variations in the formulation, such as sol-
vents or concentration. Risk assessments address both the formulation and the handling 
practices of the operator.

Regulations establish the requirements for safe use of pesticides, and specific infor-
mation is required before a product can be placed on the market. The registration process 
requires risk assessments for both human and environmental exposure to determine 
that the products can be used safely. The product label is the legal and most important 
means for communicating the risk mitigation requirements to users. Thus, it is important 
to understand the underlying regulations and the registration process, including the basis 
for determining potential exposure, what PPE is required, and how PPE can be used to 
mitigate risk. PPE, which includes respiratory protective equipment (RPE), protects users 
by reducing the amount of chemical coming in contact with the skin or eyes, or being 
inhaled by individuals handling pesticides. This paper provides an overview of regulations 
for product registration, as well as the available PPE standards/certifications used in the 
United States (US), the European Union (EU), and Brazil. The purpose of the paper is to 
share information regarding the regional similarities and differences in utilizing PPE as a 
means for risk mitigation for the pesticide handler/operator. Exchange of information and 
collaborations could result in globally consistent PPE requirements on pesticide labels. 
Consistent requirements would also provide clear, concise label language that is easy to 
understand, contributing to improved handler/operator health and safety.

Note: In this paper the term “pesticide” is synonymous with the term “plant protection 
product,” which is used in EU legislation to distinguish these products from other products 
regulated in the EU such as biocides and veterinary medicines. The terms "handler" and 
"operator" are used interchangeably.
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PESTICIDE REGULATIONS

In the United States, the Environmental Protection Agency’s (EPA) Office of Pesticide 
Programs (OPP) is responsible for pesticide-related issues at the federal level. The 
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) gives EPA the authority to 
implement pesticide laws. FIFRA requires registration of new products and new uses 
for registered products, and review of older insecticides, fungicides, rodenticides, and 
herbicides. The registration and review processes evaluate health and environmental 
data, including potential worker and handler exposure. FIFRA is a “risk/benefit” statute 
under which a product can be registered if it is determined that the product will not 
cause “any unreasonable risk to man or the environment,” taking into account the 
economic, social and environmental costs and benefits of a pesticide’s use. The 
law regulates pesticide manufacture, composition, sale, labeling, use, and 
disposal. The states have primary enforcement responsibility for pesticide 
use and misuse violations; states also require products to be registered for 
sale within the state after the products have been registered by EPA. The 
PPE requirements are written in English on pesticide labels; the label is the 
expression of the law. In other words, the label is the law. 

OPP is divided into nine divisions: Antimicrobial; Biological and 
Economic Analysis; Biopesticides and Pollution Prevention; Environmental 
Fate and Effects; Field and External Affairs; Health Effects; Information 
Technology and Resources Management; Pesticide Re-Evaluation; and 
Registration. Some of the activities of three divisions are highlighted below.

Registration Division is responsible for product registration, food tolerances, 
label amendments, etc. The Acute Toxicity Team, part of the Registration Division's 
Technical Review Branch, is responsible for reviewing acute toxicity studies for formulated 
products, also known as end use products (EUP). The Registration Division reviews labels 
and assigns precautionary label requirements, including PPE for agricultural products 
based on the Worker Protection Standard (WPS) and PPE for other products based on 
acute toxicity categories for EUPs. Information on label requirements for PPE is included 
in Chapter 10 of the Label Review Manual. 

Health Effects Division (HED) is responsible for reviewing and validating data on prop-
erties and effects of pesticides as well as characterizing and assessing exposure and risks 
to humans. The division evaluates the new registration uses and periodically reevaluates 
the existing uses for a given active ingredient (ai). Interim PPE, based on acute toxicity 
studies (single dose animal studies with end use product) and interim restricted entry 

PESTICIDE REGULATIONS IN THE UNITED STATES
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intervals (REI’s) (single dose animal studies — technical active ingredient), are evaluated/
re-evaluated by this group, based on human health risk assessment. The human health 
risk assessment is based on evaluation and comparison of human exposures with a com-
prehensive toxicity database.

The Field and External Affairs Division is responsible for program policies and 
regulations; legislation and congressional interaction; regional, state, and tribal 
coordination and assistance; international and field programs; and communication and 
outreach activities. The Certification and Worker Protection Branch in this division is 
responsible for issues related to the WPS and Pesticide Applicator Certification Program. 
The WPS and Pesticide Applicator Certification Standards are established by regulations. 

The WPS, promulgated in 1992, is designed to protect 
agricultural workers and pesticide handlers from the effects of 
exposure to pesticides while working on farms and in nurseries, 
forests, and greenhouses. The WPS requires employers to provide 
PPE to handlers and some types of workers based on the regulation 
and the label-specific requirements. As part of mitigation, the 
WPS requires employers to provide decontamination supplies 
and emergency assistance.

The Pesticide Applicator Certif ication Regulation, 
established in 1972, sets competency standards for restricted use 
pesticide applicators. FIFRA requires that restricted use pesticides 
be used only by or under the direct supervision of a certified 
applicator. The law also requires establishment of “separate 
standards for commercial and private applicators.” EPA cannot 
require private applicators (farmers) to take an exam because 
FIFRA states that EPA “… shall not require private applicators 
to take any examination to establish competency in the use of 
pesticides.” Competence of commercial applicators is determined 
on the basis of a written exam and, as appropriate, performance 
testing. States, territories, and some tribes administer their own 
programs to certify pesticide applicators, and many have opted 
for more stringent regulations. There is wide variance in state 

programs. Federal regulations have been unchanged since 1974. As a result, certification 
standards, especially for private applicators, are outdated. There are no standards for 
recertification programs. However, EPA plans to address these issues by proposing 
changes to strengthen the regulation.

The Pesticide Safety Education Program (PSEP) provides training and education to 
pesticide applicators and is administered through university extension programs. EPA has 
an interagency agreement (IAG) with USDA to distribute funds to the university extension 
programs to support PSEP. 

PESTICIDE REGULATIONS IN THE EUROPEAN UNION

In the European Union, plant protection products (PPPs) and active ingredients in those 
products are governed by Regulation (EC) No 1107/2009 of the European Parliament 
and the Council of the European Union. This regulation replaces Council Directive 
91/414/EEC on placement of PPPs on the market, as well as Council Directive 79/117/
EEC that prohibited placement of products with certain active substances on the 
market. The Regulation 1272/2008 (CLP) defines the rules of classification, labeling, and 
packaging for chemicals, which includes PPPs. However, to improve the protection of 
users, consumers, and the environment from potential harmful effects of PPPs, specific 
legislation is in place to take into consideration the conditions of use of PPPs. Regulation 

Labels convey protective 
measures
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(EC) No 1107/2009 requires risk to be assessed for PPPs. Commission Regulation (EU) 
No 547/2011 provides information on implementation of Regulation (EC) No 1107/2009 
regarding labeling requirements for PPPs. Annex III of this regulation includes standard 
phrases for safety precautions for protection of humans, animals, and the environment. 
Given below are the phrases for PPE. Note: Often very general statements are seen on 
the PPP labels. 

P280 — Wear protective gloves/protective clothing/eye protection/face protection 
(manufacturer/supplier of PPP is to specify type of equipment).

with skin

products that may cause skin corrosion

P281 — Use PPE as required (no details are provided)

toxic to reproduction

P284 — Wear respiratory protection (manufacturer/supplier of PPP is to 
specify type of equipment)

& 2)

 P285 — In case of inadequate ventilation wear respiratory protection (manufacturer/
supplier of PPP is to specify type of equipment)

PESTICIDE REGULATIONS IN BRAZIL

In Brazil three federal agencies (Health Ministry, Agriculture Ministry, and Environment 
Ministry) are involved in the pesticide registration process. Pesticide registration is 
conducted in accordance with Law 7.802/1989 (amended by Law 9.974/00), Decree 
4.074/2002 (amended by Decree 5.981/2006), and respective Ordinances. 

The Ministry of Agriculture, Livestock and Food Supply (MAPA) is responsible 
for pesticide registration. The product dossier needed for registration must 
be submitted for evaluation simultaneously to MAPA, the National Health 
Surveillance Agency (ANVISA) under the Health Ministry, and the Brazilian 
Institute of Environment and Renewable Natural Resources (IBAMA) in 
Environment Ministry. MAPA is responsible for the agronomical evaluation 
(efficacy). ANVISA is responsible for the toxicological evaluation in 
accordance with Ordinance 03/1992. The ordinance was revised through 
the Public Consultation 02/2012 and is currently being evaluated 
by ANVISA. IBAMA is responsible for environmental evaluation in 
accordance with Ordinance 84/1996.

Given on the next page is the chart regarding the federal 
pesticide legislation in Brazil.

Agronomical 
Evaluation

MAPA

Registration
MAPA

Toxicological
Evaluation

ANVISA

Environmental
Evaluation

IBAMA
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HEALTH MINISTRY ENVIRONMENT MINISTRY AGRICULTURE MINISTRY

Represented on the process by ANVISA Represented on the registry system as 
IBAMA

Coordinates inspection actions all over 
Brazil 

Responsible for toxicological assessment Responsible for ecotoxicological 
assessment, environment destination

Responsible for agronomic efficacy 
evaluation

Maximum Waste Limit definition Environment tracking Responsible for pesticide inspection of 
pesticide products

Toxicological surveillance (toxic 
surveillance)

Federal agency that registers most 
pesticides

Labeling 
Warning phrases and handling 
precautions

Labeling 
Warning phrases and handling 
precautions

Labeling  
Products use recommendation

Roles and Responsibilities of the Three Ministries Responsible for Pesticide Regulation

FEDERAL PESTICIDE LEGISLATION IN BRAZIL

Law 7.802/89
Law 9.974/00

Decree 4.074/2002
Amended by Decree 5.981/2006

Health Ministry 
(ANVISA)

Agriculture  
Ministry (MAPA)

State Legislation

Pesticide Law no. 7.802 has been in place since 1989. The Decree 4.074/2002 
regulates the law for research, experimentation, production, packaging and labeling, 
transportation, storage, marketing, commercial advertising, use, importation, exportation, 
final disposal of residues and packaging, registration, classification, control, inspection 
and oversight of pesticide. This law is enforced at federal and state levels. Article 7 
from Law 7802/89 requires that PPE be stated on the product label. Requirements for 
mixing/loading and application are specified through the use of pictograms. ANVISA is 
responsible for determining the PPE requirements on a pesticide product label. In 2011, 
ANVISA published a public consultation proposal to establish new legislation that would 
change the decision-making process from a hazard-based to a risk assessment-based 
process. The new legislation is still under revision. 

The Labor Ministry is responsible for implementation of PPE and other requirements 
for individuals covered by labor laws. Chapter 1 of the Federal Constitution, established 
in October 1988, provides information about individual and collective rights and duties of 

Environment Ministry 
(IBAMA)
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citizens. Article 5 states that all men are equal before the law, without distinction of any 
kind. Chapter II Article 7 includes information on social rights of urban and rural workers. In 
March 2005, Decree MLE 86/05, included in Labor Law Norm (NR) 31: Regulatory Standard of 
Safety and Health at Work in Agriculture, Livestock, Forestry, Logging and Aquaculture, was 
established. As stated in Article 31.8.7 of this decree, "The rural employers or equivalent, 
must provide adequate instructions for handling pesticides, adjuvants and the like, and those 
who are engaged in any activity in areas where there may be direct or indirect exposure to 
these products, ensuring the safety requirements laid down in this standard.” 

According to Article 31.8.8, the employer is required to provide a minimum of 20 
hours of training. This training should cover at least the following content:

indirect; 

-
cation — first aid;

proper language; 

after work;

clothing, garments and PPE.

Article 31.8.9: Rural employers or 
equivalent must provide PPE and clothing 
appropriate to the risks, which does not 
result in harmful thermal discomfort 
to the worker. It is the obligation of the 
employer to:

-
gated to make sure PPE is cleaned after each workday and damaged PPE restored/
replaced;

the work environment and are not reused before decontamination; and
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RISK ASSESSMENT

Pesticides or PPPs are strictly regulated by regulatory bodies in respective countries 
which are responsible for the authorization of the product to be placed on the market. 
In order to register their products for sale, companies are required to submit detailed 
dossiers to the authorizing agency. This includes information regarding the potential 
risks as a result of the use of the product. Based on the documents provided by the 
registrant, the authorizing body determines the potential risk to human health and the 
environment, including risks to the pesticide handler or operator and to non-target 
species. The toxicity of the product and the exposure are typically used to determine risk. 
The toxicity of a pesticide remains constant regardless of its use, whereas the exposure 
to a pesticide depends entirely on the conditions surrounding its use, including the for-
mulation type of the product. It is important to note that assessing only hazards or 
only exposure does not define the potential risk. A tiered approach to risk assessment, 
with hazard assessment as the initial step followed by exposure assessment, is used to 
assess the potential risk which serves as the basis for determining the PPE required for 
mitigation.

OVERVIEW

HAZARD ASSESSMENT

The hazardous potential is determined by the toxicological properties of the active 
ingredient or the product. The main routes through which pesticides can enter the 
human body are oral, dermal, and respiratory. Oral No Observed Effect Levels (NOEL) 
are used to characterize the acute, subchronic and chronic toxicity profile. Apart from 
acute toxicity, other properties such as carcinogenicity, mutagenicity and reproductive 
(CMR) toxicity are also taken into account for the evaluation of hazard, for classification 
and labeling, as well as for the PPE requirements. In some jurisdictions such as the EU, 
CMR classification is also a cut-off criterion for registration unless negligible exposure 
can be proved. 

Pesticides vary in their degree of toxicity. Signal words such as Danger or Caution, 
required on product labels in some countries, are based on acute oral, dermal, and inha-
lation toxicity as well as potential for skin and eye irritation. If toxicity levels vary, the 
signal word associated with the highest toxicity level is stated for the product. However, 
when evaluating how to reduce exposure through the use of PPE, dermal toxicity or 
skin irritation potential is used for protective clothing, gloves, headwear, and footwear, 
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and inhalation toxicity is used for respiratory protection. Eye irritation potential is used 
for eyewear. In some cases other factors, in addition to default acute toxicity values, 
are also used. The PPE required by the acute toxicity profile can be refined by a risk 
assessment that utilizes the exposure potential and a comprehensive toxicity database.

Exposure assessment involves estimating or determining exposure for a product under 
the actual use conditions. Handler/operator exposure is generally less dependent on 
chemical structure, but more dependent on the application technique, including the mixing 
and loading, the formulation type, PPE used, packaging. Therefore, this information is 
typically recorded in exposure studies. The data are collected for mixing and loading (ML) 
and application (A) as the use of PPE may be different. With most application techniques, 
exposure during application is primarily via the dermal route. Exposure during ML of 
liquids is mainly via the hands, whereas exposure during ML of solid formulations (dusts 
and granules) is mainly via inhalation. Dermal exposure typically has been determined 

by measuring the residues of the active ingredient on cotton or cotton/
polyester dosimeters, either with the patch method in the early studies, or 
with whole body method in the more recent studies. The majority of the 
exposure studies are conducted using cotton or cotton/polyester garments 
that are commonly worn by farmers for a range of tasks. A limited number 
of studies have been conducted using garments with repellent finishes and 
air impermeable garments (rain suits and/or chemical protective clothing). 
Data from exposure studies are the basis for several databases/models 
developed in the United States and Europe. These models are used for 
exposure assessment in the pesticide registration process. 

The extent to which an individual is exposed to the active ingredient 
depends upon the clothing worn by the individual and the level of 
protection the clothing provides. Material properties such as fiber content, 
weight, fabric construction, and finish affect the amount of pesticide that 
penetrates through the garment. There is considerable variability in the 
details recorded in the study documentation regarding the garments worn 
by individuals in exposure studies. For the majority of studies in Europe, the 
volunteers were provided with the garments, and the amounts of pesticide 

on the inner and outer dosimeters were measured. In exposure studies conducted in the 
United States, participants were asked to wear their own garments and only the amount 
of pesticide on the inner dosimeter was measured. The similarities and differences due to 
the variability in exposure assessments developed for one country/region may or may not 
be applicable to other countries. The applicability depends on the similarity of a product’s 
use conditions.

This section of the document provides an overview of the various databases developed 
in the United States and Europe. A brief description of the different models developed in 
the United States and Europe provides background information on the respective models. 
This section also provides information on the similarities and differences in the various 
databases. 

Handler Exposure Databases Developed in the United States

Pesticide Handler Exposure Database (PHED)

For risk assessment, the US EPA has required submission of handler exposure 
data while mixing and loading since FIFRA was amended in 1972. The registrants of 
the pesticides had to conduct product-specific exposure studies and provide the data 

EXPOSURE ASSESSMENT

Exposure study in Europe
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to EPA. In 1984, the chemical industry and regulatory agencies agreed that exposure is 
not product specific, and therefore a generic exposure study database could be used for 
exposure assessment. The Pesticide Handler Exposure Database (PHED), first released in 
1992, was developed jointly by the industry, US EPA, and Health Canada. Companies that 
had conducted exposure studies prior to establishment of the database contributed their 
data. The companies waived their rights to data compensation; therefore, the database 
was available to all registrants regardless of whether they contributed data. Studies 
conducted in the eighties and nineties used the patch method to determine exposure. 
Very little information is available on the clothing worn by handlers in studies that are a 
part of PHED. In addition to the United States and Canada, several other countries used 
and continue to use PHED.

Ag Handler Exposure Database® (AHED)

In 2001 US EPA, Canada's Pest Management Regulatory Agency, and the California 
Department of Pesticide Regulation announced the decision to proceed to a new 
approach for exposure assessment that would be based on monographs for handler 
exposure scenarios. Agricultural Handlers Exposure Task Force, L.L.C. (AHETF) was 
established by a group of 28 agriculture chemical companies to pool their resources 
to develop the exposure database required by regulatory agencies in the United 
States and Canada. AHETF designed and developed the Agricultural Handler Exposure 
Database (AHED®), a new data management system. AHED® includes studies (existing 
and new) that are used as the basis for the development 
of monographs used by regulatory agencies for risk 
assessment. For new operator exposure studies, a whole 
body inner dosimeter worn under regular work clothing 
is used to quantify the dermal exposure under typical 
work conditions. The handler exposure data reflects 
the amount of pesticide measured under the personal 
clothing worn by the handler; handlers also received and 
wore PPE such as gloves, headgear, and aprons as needed 
to comply with the label. Gloves manufactured by Chem 
Gard (number NU 1513), made of nitrile synthetic rubber, 
were provided by Access Research. Hats and jackets were 
provided by the AHETF. The hats were Sou’wester style, 
constructed of 3- ply PVC/nylon scrim/PVC, chemical- 
resistant material. The hats had a 5- inch rear brim, inside 
flaps for the ears, and an elastic chin strap. The hooded 
jackets were also made of Tychem® C material and were 
waist length. The jackets had a zipper front with snap 
over-flap and an elastic band around the face opening. 
The protocol used for the new studies permit comparison 
of exposure under actual work conditions as the individuals wear their own clothing. 
However, the studies do not provide information on the type of personal clothing (pant 
and shirt) worn by the individuals. 

 US EPA’s PR Notice 2007-3 provides information on transition from PHED to 
AHED® for regulatory purposes. EPA reviews the information provided by AHTEF for the 
respective scenarios and approves the AHED® data for use in risk assessment. To date, 
the AHED® data for the following scenarios have been accepted and information for 
aerial application is being reviewed: 

Sou'wester hat
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part of the new studies:

-
ness of the respirator since the air is monitored out-

respirator maintenance.

shields on dermal exposure can be determined as the 
database contains exposure data by body area for 

-

exposure data with and without closed mixing systems 

handlers almost all data were collected with gloves 

exposure under the gloves during actual mixing and 

The AHED® information is downloadable from a CD. 
The web-based version with significant improvements will 
be released as Version 2.0. These data are proprietary 
data that are used by member companies of AHETF for 
registration of their products. Data compensation is 
required from other companies for use of the data. AHED® 

is available to registration bodies in the United States and Canada, but not to those in 
other countries. A researcher can submit a request to access information. If approved, 
he or she will need to sign an agreement for use of the data. 

Agriculture Reentry Database

In 1995, EPA issued a Data Call-In (DCI) that required companies to provide data 
on persistence of chemicals on crop foliage and pesticide exposure to reentry workers. 
Agricultural Reentry Task Force, L.L.C., (ARTF) was established by the pesticide industry 
to develop a generic database, known as the ARTF database, to provide reentry data 
required by regulatory bodies in the United States and Canada. ARTF worked closely with 
EPA, the California Department of Pesticide Regulation, and Canada's Pest Management 
Regulatory Agency during the development of the database. 

In 2000, the regulatory bodies started using the database as a part of risk 
assessment. As with AHED® data, ARTF data are proprietary data that are available to 
member companies of ARTF. Data compensation is required for non-member companies 
to use the data. The ARTF database is comprised of a total of 47 field studies with 
information for over 750 worker-days. The data from these studies are divided into 28 
transfer coefficient clusters. For these studies the outer dosimeter (pants and shirt) as 

AHED exposure study



13RISK ASSESSMENT

well as the inner dosimeter were the same. Therefore, comparisons of 
potential (outside the clothing) with actual dermal exposure (inside the 
clothing) can be made.

Note: Field workers usually do not wear PPE. The studies are used to 
calculate the restricted entry interval stated on the product label. 

Primary searches of the ARTF database are typically done by cluster 
reports or study reports. The cluster report contains combined data from 
multiple studies in which the field activity and leaf structures were similar. 
For example, the SSs cluster is for scouting smooth-leaf field crops. The 
database permits comparing potential exposure (no clothing) to the 
actual dermal exposure under the single layer of clothing. Comparison 
can also be done by body part. Data can be exported to Microsoft Excel® 
for further analysis. For example, the database shows the reduction in 
dermal exposure under actual field conditions. The impact of sweat, field 
moisture, or incidences where the hands touch other parts of the body 
(scratching) can be reviewed by drilling down to the worker level. The 
data show the variability in the protection from handler to handler within 
a study.

Operator Exposure Databases Developed in Europe
Several databases have been compiled from exposure studies conducted in 

Europe under actual field conditions. Of these, the German model and the UK Predictive 
Operator Exposure Model (POEM) are the two operator exposure models officially 
recommended by EU regulation 1107/2009 for lower-tiered risk assessment. The Dutch 
and European Crop Protection Association (ECPA) greenhouse models include only 
greenhouse exposure data. All of the above models have been developed by different 
groups, and therefore the protocols, including the garments used for the study, are 
different. The EUROPOEM model includes studies that are a part of the German and UK 
models as well as several other studies that are not part of other models. The European 
Food and Safety Authority (EFSA) is currently developing a guidance document that 
is intended to provide a tool for a harmonized approach for estimation of operator 
exposure that will replace the existing models being used in Europe. Information from 
existing studies is being used to develop a database as part of the Bystander, Resident, 
Operator and Worker Exposure (BROWSE) project. An exposure model that includes 
new exposure study data is also being developed in Europe. 

German Model

The German model was compiled in the late 1980s by the Biologische Bundesanstalt 
für Land- und Forstwirtschaft (BBA), the Bundesgesundheitsamt (BGA), and the German 
Agrochemical Manufacturers Association. The database of the model consists of (non-
GLP) data from experimental, unpublished pesticide studies conducted by the German 
pesticide manufacturing industry. Data used as the basis for the model were obtained 
from studies conducted from the late 1970s to 1980s and may therefore not represent 
modern application technique. The generic exposure model is used in the regulatory 
process for the registration of agrochemicals in Germany. It has also been adopted at 
the EU level as one of the two models used for registration. Geometric means are used 
for exposure estimations. The model provides single study descriptions and individual 
results, thus allowing a detailed understanding of how the model defaults are derived. 
The German exposure model considers that an unprotected operator would wear only 
shorts and a T-shirt. Protected operators would wear a cotton or cotton/polyester 
coverall for which a single penetration value of 5% is established. The database contains 
no detects, and some exposures are driven by the level of quantification (LOQ). The 
model assumes that only the hands are exposed during mixing and loading. There are 
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no exposure data in the German model for handheld downward spraying, for example, 
for weed control.

UK-POEM Model

The UK-POEM was developed in 1986. The model was developed jointly by the UK 
regulatory authorities and the industry. It is based on generic, unpublished exposure 
monitoring studies provided by UK regulatory authorities. The model does not provide 
study descriptions; only summary data are provided. Publications by Martin (1986, 1990) 
and Hamey (1992) provide information that serve as a user’s guide for the model. Data 
used as the basis for the model was obtained from studies conducted from the late 
1970s to 1980s and may therefore not represent modern application technique. None 
of the studies was performed according to GLP. The database contains non-detects, and 

some exposures are driven by the level 
of quantification (LOQ). UK-POEM tends 
to overestimate exposure. The Advisory 
Committee on Pesticides’ comparison 
to biological monitoring data has shown 
that the model estimates always exceed 
the measured data. The model assumes 
that only the hands are exposed during 
mixing and loading and does not account 
for inhalation exposure during mixing 
and loading of liquids. The UK model 
has no exposure data for handheld 
upward spraying such as for high crops. 
In addition, there are no exposure data 
for spraying of grapes. The UK exposure 
model provides the user with an option 
for different clothing penetration values 
for different body parts (e.g., the trunk 
and the legs) and for different application 
equipment that may be used. In contrast 
to the German model, the UK model 
assumes that an unprotected operator 

would wear a working coverall. This is considered to be no PPE. Gloves and respiratory 
protection (mask) are considered PPE is this model. 

Dutch Model and Dutch Greenhouse Model

These models, developed by the Dutch authorities, are mainly based on published 
literature and have limited use in EU Member States. The greenhouse model was used 
to determine exposure during manual spraying in greenhouses. No distinction is made 
between upward and downward spraying in this model. The exposure values include 
application as well as mixing/loading; data for the two are not available separately. The 
values at the 90th percentile are used in this model. A worker wearing long trousers, 
short-sleeved shirt, and shoes or boots is considered unprotected. 

EUROPOEM

In Europe, an attempt was made to replace the German and the UK- POEM models 
with a harmonized model (EUROPOEM) that included all studies available to the regu-
latory authorities at that time. Exposure data exist on a range of techniques including 
boom sprayers, knapsack sprayers, and airblast sprayers. Dermal exposure was mea-
sured by patch and whole body dosimetry, and inhalation exposures by personal air 
pumps and fixed site air collectors. Due to the variability in data, the EUROPOEM model 
funded by the European Commission is of limited use for regulatory purposes. 

European exposure study
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ECPA Greenhouse Model

The ECPA Southern European Greenhouse Model is the new model for exposure 
in greenhouses. The database consists of 102 replicates for operators using a handheld 
spray gun connected to a large spray tank for applications in greenhouses. In addition, 
the database includes 94 replicates for operators mixing and loading solid and liquid 
formulations. The database was developed using unpublished industry GLP exposure 
studies and is now proposed to be used for regulatory purposes in the EU's southern zone, 
although Member States have yet to agree how this would be implemented. The model 
is freely available upon request at ECPA. All data are compiled from operators wearing 
work clothing (polyester/cotton). In this model work clothing is considered a standard 
cotton or cotton/polyester coverall, shoes and socks, and permeable clothing is not 
considered personal protection. A scenario involving intensive contact with the treated 
foliage has been identified as requiring an impermeable suit. Rain suits are easily available 
and used as protective clothing during pesticide application in some Southern European 
Member States (e.g., Spain and Italy). Values at the 75th percentile are used for exposure 
calculations. In addition, ECPA introduced the Safe Use Initiative in which different types 
of fabric and garments were tested under laboratory and field conditions. Garment 
information such as fiber content, fabric weight, fabric construction and finish is well-
documented. This allows comparison of field data with laboratory data.

New Initiatives

EFSA published a draft guidance document on pesticide exposure assessment for use 
in regulatory risk assessment for plant protection products, both to determine eligibility 
for inclusion in Annex 1 and also to underpin the authorization of products by individual 
Member States. The objective is to harmonize exposure assessment in Europe on a lower-
tier level and introduce new statistical and scientific methodology which would result in a 
number of changes to current modeling practice. The final guidance document, expected 
to be published by the end of 2012, was not published by the time this document was com-
pleted. 

A new exposure model for higher-tier operator exposure assessment is being 
developed as a result of an initiative by BfR—Federal Institute for Risk Assessment 
(Germany) together with the German BVL and JKI, CRD — Chemicals Regulation Directorate 
(UK), ANSES — French Agency for Food, Environmental and Occupational Health and 
Safety (France), and the crop protection industry (ECPA/IVA — European and German 
Crop Protection Association), with EFSA and TNO — Netherlands Organization for Applied 
Scientific Research (Netherlands) as observers. This model includes new operator exposure 
studies that have so far not been used in any of the current exposure models. The database 

Enclosed cab exposure study in Europe
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contains 30 unpublished GLP studies conducted between 1994 and 2009. Statistical analysis 
resulted in the development of six main agricultural application and exposure scenarios 
for pesticide application outdoors. The new operator exposure model represents current 
application techniques and practices all over Europe and allows for a tiered approach for 
considering PPE if necessary. It is intended to be used for national authorization and for 
registration procedures for PPPs in the EU. The model is expected to be introduced in 2013.

The Bystander, Resident, Operator and Worker Exposure (BROWSE) project is 
supported by the EU 7th Framework Program. The project is coordinated by the Food and 
Environment Research Agency (FERA) in the UK. The model for the operator (applicator and 
mixer/loader) used a conceptual and mechanistic approach using priority scenarios initially 
to develop the interface and software. This model development is still in its early stages, but 
would result in downloadable software for users to perform first-tier assessments selecting 
their own values for PPE penetration, dermal absorption, etc. or use default values. Users 
would also be able to upload their own exposure data into the model to refine the exposure 
assessment. 

ASSIGNING PERSONAL PROTECTIVE EQUIPMENT

Assigning PPE in the United States
Exposure to pesticide products is expected while handling pesticides. Occupational 

handler health assessments are conducted to determine if pesticide products can be 
mixed and applied safely without unreasonable harm to the individual. Risk, based on 
hazard assessment and exposure assessment, is used to determine if the interim WPS 
requirements of long- and short-sleeved shirts, long and short pants, shoes, and socks 
(considered standard work attire) are adequate to protect handlers. If the interim PPE 
requirements are not sufficient, mitigation is required. Questions are asked regarding 
ways to reduce exposure. 

  Note: Chemical-resistant suits are very rarely required as the possibility of heat 
stress while wearing these garments is high when it is hot. They are also considered 

To conduct this assessment, exposure for individuals is estimated and compared 
to exposure estimates based on doses found in animal toxicity studies. In the United 
States, the Chemistry and Exposure Branch, Health Effects Division, Office of Pesticide 
Programs at EPA is responsible for risk assessment and assigning PPE requirements for 
pesticide products. 

Estimating Occupational Risk

Step 1— Identify doses from animal toxicity studies. Any dose used to quantify risk as a 
Point of Departure (PoD).

Examples that are commonly used are:

Step 2— Estimate levels of occupational exposure by calculating Margin of Exposure 
(MOE).

animal toxicity studies.
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Step 3— Include uncertainty and safety factors to address: 

— 

— variability among humans

safety factors

The uncertainty factors determine the acceptable value for MOE (e.g., 100).

Calculating MOE

The MOE is calculated based on the toxicity data and the exposure data. PPE can 
be assigned in three ways.

Label Review 
Manual, published by EPA (EPA, 2009), can be used to assign PPE based on acute 
toxicity. This, the simplest way for assigning PPE, is used for products that do not 

-

assessment of the active ingredient. The results of a 
health-based risk assessment, in which PPE can be added 

such as acute toxicity of the end use product. The product 

may contain a solvent with acute toxicity, or the product 
may have non-systemic acute toxicity concerns such as 

Labeling and use information defines the scope of the 
assessments. In most cases generic exposure monitoring data 
conducted under a wide range of exposure scenarios are used. 
For mechanized equipment, data are separate for mixing/
loading and applying pesticides. For handheld equipment, the 
data are for mixing/loading/applying pesticides. Potential risk management solutions 
are identified. Standard attire, which consists of long-sleeved shirt, long pants, shoes, 
and socks, serves as the baseline. Potential risk is calculated assuming that the handler 
is wearing the standard attire. If, based on calculations, the attire is sufficient, additional 
PPE is not required. If the standard attire does not provide sufficient protection, other 
mitigation factors are used. PPE such as gloves, coveralls (additional layer), respirators, 
etc. are added as requirements until the desired MOEs are achieved. Closed mixing/
loading systems or enclosed cabs are required if the desired MOE is not achieved by 
protection factors from PPE. Protection factors for coveralls and respirators are assumed 
as the studies are not conducted with individuals wearing coveralls, nor is the air quality 

Tree fruit application

Source: Gery Amos
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measured inside the respirator. Extra protection afforded by aprons or eyewear is not 
considered in the calculation. Major exposure scenario factors used for calculations are: 

-
ent handled

Assigning PPE in the European Union
In the EU registration of PPPs is shifting from a country-based approach to a 

harmonized EU-based approach. The authorization of PPP is granted in conformity with 
EU Regulation 1107/2009, and the risk for operators must be assessed. Commission 
Regulations (EU) No 544 and 545 of 10 June 2011 were established to implement the 
data requirements for active substances and PPPs in Regulation (EC) No 1107/2009 of 
the European Parliament and of the Council, whereas No 546/2011 focuses on uniform 
principles for evaluation and authorization of PPPs. The above regulation replaces 
Council Directive 91/414/EEC regarding rules for PPP and the active ingredient in these 
products. The regulation includes that operator protection measures in accordance 
with community law have to be applied. As stated in the directive,

the free movement of such products and availability of these products in the Member 

-

Member States, the decision on acceptability or non-acceptability of such substances 
should be taken at Community level on the basis of harmonized criteria. These criteria 

or review of their approval.”

-

of daily systemic exposure are compared to the relevant toxicological reference value, the 
Systemic Acceptable Operator Exposure Levels (AOEL). To calculate AOEL, No Observed 

2006 is used to calculate AOEL. These values are used consistently in Member States.  

Note: According to the PPP Directive, “The use of non-animal test methods and other 
risk assessment strategies should be promoted. Animal testing for the purposes of this 
Regulation should be minimized and tests on vertebrates should be undertaken as a 
last resort.” Thus, in the future the information upon which the Hazard Profile of the 
products is based may change. 

Hazard profile includes acute toxicity data for dermal and inhalation as well as 
other factors such as skin sensitivity. For example, a compound classified as a sensitizer 
may require that hands and body are to be protected when handling the concentrate 
even if the acute toxicity is low.  
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Operator Exposure (OPEX) esti-
mation tools currently in use have been 
developed over the years using different 
data models. The baseline requirements 
as well as calculated values (percentile, 
arithmetic vs. geometric mean) vary. As 
a result, the OPEX estimates based on 
the same scenario vary considerably. 
Although there are significant differ-
ences in the results obtained, the model 
calculations very often overestimate 
the exposure due to high conservatism. 
Different model estimations can lead 
to different PPE proposals and specific 
restrictions of use in the label of the 
product. 

Case study: Measured Field Data Compared with Model Estimations

Application Scenario:

 Greenhouse application: Fully grown pepper, 1.6 m high 

 Type of formulation: EC, insecticide

 Application technique: Spray gun

 Application rate: 1.5 kg ai/ha

 Applied volume: 1500 L/ha

 Treated area: 0.16 ha; Task duration: 1 hr 

 Number of operators: 20

 Garment: Polyester/cotton with repellent finish 

 Monitoring method: Whole body dosimeter

Measured Dermal Operator Exposure 

 Trial Results: 0.4% transmission to skin 

Estimated Operator Exposure

 EUROPOEM Model: 20% transmission to skin

 German Model: 5% transmission to skin

 Dutch Greenhouse Model: 10% transmission to skin

 ECPA Safe Use Initiative, high crop: 2.3% transmission to skin

There is considerable documentation that supports the need for more harmonized 
approaches to exposure models. The EFSA Panel on Plant Protection Products and their 
Residues (PPR) published Scientific Opinion on Preparation of a Guidance Document 
on Pesticide Exposure Assessment for Workers, Operators, Bystanders and Residents 
(Available online: www.efsa.europa.eu/en/scdocs/scdoc/1501.htm). 

Greenhouse application
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PPE STANDARDS AND REQUIREMENTS

PPE is often used for mitigation of risk associated with pesticide use. PPE requirements 
on labels of products used for agricultural purposes are enforceable under the WPS. 
Labels provide information on how to protect the individual using the pesticide 
products — applicators, mixer/loaders, and other handlers. Labels also serve as the 
basis for regulators to determine if there are any violations. Labeling requirements 
are described in Worker Protection Labeling, Chapter 10 of the Label Review Manual, 
a guidance document published by EPA (EPA, 2009). As seen in Table 1, dermal toxicity 
or skin irritation potential is used for protective clothing, socks, footwear and gloves; 
inhalation toxicity for respiratory protection; and eye irritation/injury potential for 
eyewear. Other factors may also be considered in determining the PPE requirements.

LEARNING OBJECTIVESPPE REQUIREMENTS IN THE UNITED STATES

Table 1. Handler PPE for WPS Products. Source: EPA Label Review Manual, Chapter 10.

Route of Exposure Toxicity Category by Route of Exposure of End-Use Product

I DANGER II WARNING III CAUTION IV CAUTION

Dermal Toxicity 
or Skin Irritation 
Potential1

Coveralls worn over long-
sleeved shirt and long 
pants

Coveralls worn over long-
sleeved shirt and long 
pants

Long-sleeved shirt and 
long pants

Long-sleeved shirt and 
long pants

Socks Socks Socks Socks

Chemical-resistant 
footwear

Chemical-resistant 
footwear Shoes Shoes

Chemical-resistant 
Gloves2

Chemical-resistant 
Gloves2

Chemical-resistant 
Gloves2 No minimum4

Inhalation Toxicity Respiratory protection 
device3

Respiratory protection 
device3 No minimum4 No minimum4

Eye Irritation 
Potential Protective eyewear5 Protective eyewear5 No minimum4 No minimum4

1  If dermal toxicity and skin irritation toxicity categories are different, PPE shall be determined by the more severe toxicity category of the two. If dermal toxicity or skin irritation is 
category I or II, refer to Section 2 below to determine if additional PPE is required beyond that specified in Table 1 

2  Refer to Section 3, Table 3 to determine the specific type of chemical-resistant glove. 

3  Refer to Section 4 to determine the specific type of respiratory protection. 

4  Although no minimum PPE is required for these toxicity categories and routes of exposure, the Agency may require PPE on a product-specific basis. 

5  “Protective eyewear” is to be used instead of “goggles” and/or “face shield” and/or “shielded safety glasses” and similar terms to describe eye protection, unless the assessment 
requires a specific type of eyewear for adequate protection
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The Label Review Manual provides minimum PPE requirements and subsequent 
levels of protection if additional protection is required. As seen in Table 2, the minimum 
requirement is long-sleeved shirt, long pants, shoes, and socks is the minimum 
requirement. Currently, with the exception of respirators, PPE does not have to meet 
any performance criteria. When respirators are required, only NIOSH-certified (National 
Institute for Occupational Safety and Health) respirators can be used. The table is used 
as the basis for labeling language for different types of PPE.

Table 2. Guide to Selecting the Most Protective Handler PPE Level of Protection. 

Type of PPE Minimum Required Next Highest Level of 
Protection

Next Highest Level of 
Protection

Highest Level of 
Protection

Protective Clothing Long-sleeved shirt and 
long pants 

Coveralls over short-
sleeved shirt and short 
pants 

Coveralls over long-
sleeved shirt and long 
pants 

Chemical-resistant suit 

Protective Footwear Socks and Shoes Chemical-resistant 
footwear Chemical-resistant boots NA 

Gloves None Chemical-resistant gloves NA NA 

Protective Headwear None Chemical-resistant 
headgear NA NA 

Chemical-resistant 
Apron None 

Chemical-resistant apron 
worn over long-sleeved 
shirt and long pants 

Chemical-resistant apron 
worn over coveralls over 
long-sleeved shirt and 
long pants 

NA 

Respiratory 
Protection Device None 

Filtering facepiece 
respirator (N95, R95,or 
P95)1 

Elastomeric Half 
Mask respirator with 
appropriate cartridges 
and/or filters2 

Air Supplying Respirator 

1  Can be used only for dusts/mists where a protection factor of 5 is needed. 

2  Can be used for dusts/mists and/or vapors/gases with appropriate cartridges and/or filters.

Source: Table 2 is EPA’s Label Review Manual, Chapter 10, Table 7.

Protective Clothing 
A study was conducted to analyze the PPE requirements on the pesticide labels. The 

study results showed that the terminology was used consistently on pesticide product 
labels for long-sleeved shirt and long pants, coverall with short-sleeved shirt and shorts, 
coverall with long-sleeved shirt and long pants, and chemical-resistant garments (Table 
2). Of the 1868 pesticide product labels analyzed, 1583 require long-sleeved shirt and 
long pants; 128 require coveralls over short-sleeved shirt and short pants; 152 require 
coveralls over long-sleeved shirt and long pants; and 5 (of which two are required for 
particular situations) require a chemical-resistant suit. Protective clothing requirements 
in the United States were put in place when there were no standards and performance 
requirements available for protective clothing. Cotton or polyester/cotton long pants and 
long-sleeved shirt was considered standard work attire and was therefore used as the 
minimum requirement. 

The materials used for PPE have changed considerably since the establishment 
of the PPE requirements by EPA in the 1970s. Fabric performance of garments varies 
considerably and the protection, to a great extent, depends on the material and the finish 
applied to the fabric. For example, garments that look and feel the same may have very 
different performance due to the addition of a repellent finish in one set. Data show 
that a pant/shirt combination can have much better protection than some coveralls. 
ASTM and ISO performance-based standards are now available for development of 
performance-based requirements that could be used as the basis for risk mitigation and 
labeling language. 

Source: EPA Label Review Manual, Chapter 10
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Chemical-resistant Gloves
The Label Review Manual states that the lowest level of protection for gloves is no 

glove requirement followed by chemical-resistant gloves. The type of chemical-resistant 
glove required is based on the solvent in the pesticide product. The EPA Chemical 
Resistance Category Selection Chart, based on permeation of the solvent in the product, 
is used to determine gloves required for products in Toxicity Category I, II, or III. Note: 
Toxicity category refers to acute dermal toxicity or primary skin irritation. 

EPA Chemical Resistance Category Selection Chart
Table 3, the Chemical Resistance Category Selection Chart, is for use when the PPE 

section on a pesticide label lists a chemical resistance category.

Table 3. EPA Chemical Resistance Category Selection Chart. Source: EPA Label Review Manual, Chapter 10.

Selection Category 
Listed on Pesticide 

Label

Type of Personal Protective Material

Barrier 
Laminate

Butyl 
Rubber 

> 14 mils

Nitrile 
Rubber 

> 14 mils

Neoprene 
Rubber 

> 14 mils

Natural 
Rubber* 
> 14 mils

Polyethylene

Polyvinyl 
chloride 

(PVC) 
> 14 mils

Viton 
> 14 mils

A 
(dry and water-based 

formulations)
high high high high high high high high

B high high slight slight none slight slight slight

C high high high high moderate moderate high high

D high high moderate moderate none none none slight

E high slight  high high slight none moderate high

F high high high moderate slight none slight high

G high slight slight slight none none none high

H high slight slight slight none none none high

* includes natural rubber blends and laminates

HIGH: Highly chemical-resistant. Clean or replace PPE at end of each day’s work period. Rinse off pesticides at rest breaks.

MODERATE: Moderately chemical-resistant. Clean or replace PPE within an hour or two of contact.

SLIGHT: Slightly chemical-resistant. Clean or replace PPE within 10 minutes of contact.

NONE: No chemical-resistance. Do not wear this type of material as PPE when contact is possible.

The chart, used to select gloves, provides eight categories, eight types of personal 
protective materials and four levels of protection — none, slight, moderate and high. The chart 
is based on material and breakthrough time of the solvent against which the material was 
tested. Testing with solvents was used as the basis because the findings of a study conducted 
in the 1980s indicated that breakthrough for solvent occurs before breakthrough of active 
ingredients. Of the 1868 pesticide product labels analyzed, 1552 require chemical-resistant 
gloves; 174 waterproof gloves; 2 labels require just gloves (no additional information provided); 
and 140 labels require no gloves. Of the 1552 labels requiring chemical-resistant gloves, 648 
stated Category A and no category was identified for 341 labels. It is quite possible that the 
term waterproof is used for products for which Category A gloves are sufficient. In general, the 
terms waterproof and chemical-resistant are used interchangeably. 

While the chart provides extensive information, a question to ask is whether the 
information provided is required by the user to select the gloves appropriate to the risk. 
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For example, is there a need to list all eight materials, ranging from gloves that cost less 
than a dollar to those that cost over 50 US dollars, on Category A labels when a thin 
polyethylene or nitrile glove would be sufficient (current thin nitrile gloves are not an 
option as they do not meet the thickness requirements)? Very few products may require 
the more expensive gloves such as Viton or barrier laminate. It is recommended that levels 
(Minimum Required, Next Highest Level of Protection, etc.) be considered for gloves.

Respiratory Protection Device (Respirators)
In the United States, respirators required for use by pesticide handlers are tested 

and certified by NIOSH. Of the 1868 pesticide product labels analyzed, only 342 required 
respirators (approx. 18%). Of those, 162 required dust/mist type of respirator. Fit test is 
required for all types of respirators. 

Other PPE Requirements
A chemical-resistant apron and protective headwear are considered additional PPE 

that are required when the criteria specified are met for certain products with dermal 
Toxicity Category I or II and/or skin irritation. A chemical-resistant apron is required 
during mixing and loading and/or cleaning equipment. Based on the analysis, 486 
products require chemical-resistant aprons. Chemical-resistant headgear is required 
for products classified as Category I or II for acute dermal toxicity or skin irritation 
potential that might involve overhead exposure. Only 225 of the 1868 products require 
chemical-resistant headgear.

According to the Label Review Manual, Chapter 10, Table 1, protective eyewear is 
required for products classified as Toxicity Category I or II for eye irritation potential, and 
may be required on a product-specific basis for the other categories. The table states 
(Note 5), “‘Protective eyewear’ is to be used as the label language instead of ‘goggles’ 
and/or ‘face shield’ and/or ‘shielded safety glasses’ and similar terms to describe eye 
protection, unless the assessment requires a specific type of eyewear for adequate 
protection.” Of the 1868 labels, 1151 products do not require protective eyewear.  

REQUIREMENT FOR CHEMICAL-RESISTANT GLOVES BY CATEGORY
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In the European Union, PPE Directive 89/686/EEC requires all PPE sold in the EU to bear the 
Conformité Européenne (CE) marking, attesting their conformity to all the provisions of the 
Directive. All CE marked products must demonstrate conformity with the basic health and 
safety requirements (BHSRs) specified in the directive. The Directive divides PPE into three 
categories based on risk and thus the rigor of the conformity assessment process:

Category I includes PPE of simple design where it is assumed that the user can 
assess the level of protection (e.g., sun glasses or rain suits as foul weather pro-
tection).

Category II includes PPE for medium risk that needs testing by a notified body; 
the CE mark contains the number of the certified laboratory (e.g., high visibility 
clothing).

Category III includes PPE for high risk that needs testing as well as production and 
quality control by a notified body (e.g., chemical protective clothing).

PPE standards are divided into broad groups based on type of protection (e.g., eye 
protection, foot protection, head protection). Each category has a set of standards for that 
category. Standardization of PPE in EU is the responsibility of CEN, Committee for European 
Standardisation. Harmonized standards are developed by CEN under a mandate of the 
European Commission. All member countries are required to comply with the harmonized 
standards and notified bodies in these member countries are responsible for conducting 
conformity assessment according to the PPE directives. 

Protective Clothing

has to meet the conformity assessment requirements for Category III. CPC is divided into six 

 The issue of a 

item was re-established as an ISO only work item. The work was re-started in CEN and a task 

standard or an ISO/EN standard. 

Respiratory Protection
For dangerous gases, vapors, or dust, the type of protective equipment to be used 

(e.g., self-contained breathing apparatus, adequate masks, and filters) must be specified. 
EN 149: 2001 is used for testing respirators for particulates and FFP1, FFP2 or FFP3 are 
used to indicate the protection level of the respirator (the higher the number, the better 
the protection). For gas/vapor protection, P series is required. Fit test is recommended.

PPE REQUIREMENTS IN THE EUROPEAN UNION
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Hand Protection
The type of gloves to be worn when handling the substance or during preparation, 

including the type of material and the breakthrough time of the glove material, must 
be specified. If necessary, any additional hand protection measures should be included. 
EN 374: 2003 Gloves Giving Protection from Chemicals and Micro- Organisms is used to 
specify gloves. Breakthrough time is typically reported for solvents. 

Eye Protection
The type of eye protection equipment required, such as safety glasses, safety 

goggles, or a face shield, must be specified. EN 166, a core technical standard that 
all PPE involved in protecting the eyes or face must meet, includes requirements for 
goggles, safety glasses, and other eyewear used by operators. 

In December 1977, Law 6.514 mandated the use and maintenance of PPE. According to 
Article 167 of the law, only PPE with Certificate of Approval (CA) of the Ministry of Labor 
could be sold in Brazil. At that time there were no standards used to assign Certificate 
of Approval. Therefore, there was fairly high variation in the quality of protective clothing 
in the market. To address the concern about quality, the Center for Engineering and 
Automation of the Agronomic Institute (EAA / IAC), in partnership with the Foundation 
Research Support Fund (FUNDAG) and manufacturers of protective clothing, established 
the IAC Program Quality in PPE. In September 2009, Decree 121 by the Ministry of Labour 
set technical standards for testing and mandatory requirements applicable to PPE. These 
requirements were included in Annex I of NR-6. Validity of the existing CA was extended 
to 06.07.2010. PPE for chemical and pesticide risk were required to meet the ISO 16602 
standard. In May 2010, Decree 184 of MLE extended the validity of the CA to June 7, 2011. 
In July 2010, Decree 189 by the Ministry of Labour revised the requirements. According 
to the new requirements, ISO 16602 was replaced by ISO 27065 for PPE for chemical risk 
with pesticide; ISO 16602 continued to be used for other chemical risks. The Laboratory 
of Clothing Protection of the CEA/IAC and Laboratório de Ecotoxicologia dos Agrotóxicos 
e Saúde Ocupacional (LABORSEG) are approved by the Ministry of Labour to test and 
determine compliance with ISO 27065 Level 2 and/or Level 3; aprons are required to 
meet Level 3 requirements. Garments and partial garments that meet the requirements 
are assigned a CA number. Chemical-resistant gloves are required to meet general glove 
requirements specified in EN: 420 as well as chemical resistance requirements specified 
in EN 474- 1:2003 or MT 11 (a standard used in Brazil prior to Decree 121).

PPE REQUIREMENTS IN BRAZIL
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APPENDIX A: ACRONYMS

AHED  Ag Handler Exposure Database 

AHETF  Agricultural Handler Exposure Task Force

AI

ANSES

ANVISA

AOEL

ARTF

ASTM

BBA

BfR

BGA

BROWSE

BSHR

BVL

CA

CDPR

CE

CEN

CPC

CR

CRD

EAA/IAC

EC
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ECPA

EFSA

EPA

EU  European Union

EUP  End use products

FEAD

FIFRA

HED

ISO

IVA

JKI

LOAEL

LOQ

ML

MOE

NIOSH

NOAEL

OPEX  Operator Exposure

OPP

PHED

PMRA

POEM

PPE

PPP

QUEPIA

TNO

US

WPS
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APPENDIX B: LINKS FOR  
ADDITIONAL INFORMATION

AHETF  

BROWSE  

EFSA  

QUEPIA  

WPS  
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