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ACRONYM GLOSSARY

ABLES—Adult Blood Level and Surveillance
AHETF—Agricultural Handler Exposure Task Force
ANSI—American National Standards Institute
ASTM—American Society for Testing and Materials
BSI—British Standards Institution

CA—conformity assessment

CB—certification body

CBD—chemical and biological defense

CBRN—chemical, biological, radiological and nuclear defense
C&E—compliance and enforcement

CEN—European Committee for Standardization
CPSC—Consumer Products Safety Corﬁmission
CTP—Compliance Testing Program

DARD—Defense Accountability, Reutilization and Disposal
DoD—Department of Defense’ '
DOJ—Department of 'Jhstic_g

DSR—Division of Sa_fety Research

EHR—Electronic-Health Records

EPA—Environmental Protection Agency

FACE—Fatality Assessment and Control 'Evéluartion
FAT/CAT—Fatalities and Catastrophes

FDA—Food and Drug Administration

FFFIPP—Fire Fighting Fatality_lnvéstigation and Prevention Program
FIT—Follow-up Inspection and.Testing '
HC—Hearing Conservation

IAFC—International Association of Fire Chiefs
IDS—incident data source

[EC—Internaticnal Electrotechnical Commission
IOM—Institute of Medicine

IRB—institutional review board



ISEA—International Safety Equipment Association

ISO—international Organization for Standardization

JEAU—Joint Equipment Assessment Unit

JPEO—Joint Program Executive Office

MAUDE—Manufacturers and Users Facility Device Experience Database
MSHA—Mine Safety and Health Administration

NBC—nuclear, biological, chemical

NEISS—National Electronic Injury Surveillance System

NFPA—National Fire Protection Association

NIJ—National Institute of Justice

NIOSH—National Institute for Occupational Safety and Héalth
NIST~-National Institute of Standards and Technology.
NLECTC—National Law Enforcement and Corrections Technology Center
NPPTL—National Personal Protective Technology Laborafory
NSC—National Safety Council

NTAA—National Technology Transfer and Advancement Act
OMB—Office of Management and Budget

OPP—Office of Pesticide Programs

OSHA—OQccupational Safety and Health Administration
OSHCON—_-Natibn'aI Association of QOccupational Safety and Health Consultation Programs
OSHSPA—Occupational Safety and Health Staté Plan Association
PASS—Pro‘dG’cts and Standards‘Subgrou'p_ -

PCAWG—Persanal Protection Equipment Co nformity Assessment Working Group
PCE—protective clothing and ensembles

PPE—personal protective eg_uip_rnjent'

PPT—personal protective technologies

RP—respiratory protection

SEl—Safety Equipment Institute

SIC—standard industry code

UL—Underwriter Laboratories



Summary Report for PPE Conformity Assessment Working Group

Background

The National Institute for Occupational Safety and Health (NIOSH) National Personal Protective
Technology Laboratory {(NPPTL} was established in 2001 with a primary focus on improving worker
safety and health through better personal protective technologies. It has the responsibility to define and
manage NIOSH’s Personal Protective Technologies (PPT) Program, with a mission to prevent work-
related injury, illness and death by advancing the state of knowledge and application of PPT. PPT in this
context is defined as the technical methods, processes, technigues, tools, and materials that support the
development and use of personal protective equipment _(.PP.E)‘worn'b‘y:'individuals to reduce the effects

of their exposure to a hazard.

A comprehensive conformity assessment program which enhances the confidence
that the PPT health and safety products used in American workplaces have been
appropriately tested to demonstrate compliance with state of the art performance
standards and are manufactured in quality facilities does not exist. Several private
organizations, such as the Safety Equipment Institute (SEl) and Underwriters
Laboratory (UL), provide third party certification.services for PPT; however, in most
cases testing and-certification are voluntary so most users’rely on manufacturers’
declaration of.conformity:to demonstrate that products meet quality and performance
requirements of a recognizéd consensus or federal stafidard.

Establishment and -Purpose of Working Group

In responseto recommendations'made by the National Academies [and its Institute of Medicine (IOM)],
the PPT Conformity-Assessment Working Group (PCAWG) was established in 2011 by NPPTL. The
purpose of the PCAWG is to prepare a national framework establishing criteria, including comprehensive
and consistent processes, toraddress conformity assessment {CA} of non-respiratory PPE. The framework
and pracesses define the components necessary to determine CA requirements for non-respiratory PPE

across industry sectors.

Organization and Goals of Subgroups

! Certifying Personal Protective Technologies: Improving Worker Safety, Committee on the Certification of Personal
Protective Technologies, Institute of Medicine, Cohen, et al. 2010, The National Academies Press.
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The PCAWG is chaired by NPPTL and includes members from NIQSH, other federal agencies and
stakeholder representatives. Consultants support PCAWG activities and participate in meetings but do
not serve as members. The areas of expertise represented through consultants include statistical

support, risk management, PPE, and NIOSH sector and cross-sector representation and expertise,

The organization and workflow for the PCAWG are shown below.

PPT CONFORMITY ASSESSMENT WORKING GROUP
PROJECT ORGANIZATION and WORKFLOW
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Figure 1. PCAWG Project Organization and Workflow

Summary of Subgroup Activities and Findings

A summary of the main findings and activities of key subgroups is presented below. In addition to these
points, final:reports of each subgroup are provided in the appendix of this document.

Terminology

- There is a need to identify standard terms and definitions for conformity
assessment.

- A list of terms and definitions was identified.
Products and Standards Subgroup(PASS)

® PPE performance standards do not contain CA requirements.
o With few exceptions, there are no nationally applied CA requirements for PPE.
e Averified database of United States PPE standards including OSHA regulations was needed and

developed.



e Asearchable PPE standards database was developed as a prototype for potential use by
stakeholders interested in PPE performance standards.

e The value of a national PPE standards database and approaches to maintain an updated
database need to be defined.

s The International Organization for Standardization {ISO) published more than 28 CA standards

that could be applied in the US to PPE CA.

Risk Subgroup

¢ There is no national requirement for US risk assessmént activity to link PPE types with
appropriate CA requirements.

e A substantial level of expert judgment is required to establish qu'éﬁt'itative risk levels due to lack
of readily available data to assist with risk-assessment of PPE. -

» Standards developers do not currently use quantitative risk assessment tools'to guide updates
of PPE performance, reliability, ahd-quality requirements.

e Asisevidenced by a European Commission PPE directive, risk assessment guidelines could be
established to link PPE_'Eypes to CA reguireménts.

e  Asample risk assessment procedure was developed.

Surveillance Subgroup

. There‘-arerno Universal data collection programs relating PPE conformance to standards with
injuries, ilinesses, and fatalities.

e Surveillance programs need to be defined and funded to provide appropriate data and
colléction’methods.

e Anational program to purchase PPE from the open market and test and evaluate conformance
to claimed standards rrl,a\;f be a promising surveillance strategy.

* No PPE surveillance programs link non-conformance or adverse health and safety outcomes to

fraudulent and counterfeit PPE marketed in the US.

Compliance and Enforcement Subgroup

* Anassessment of state and federal compliance programs indicated that PPE is not an integral

component of these programs.



With few exceptions, there is no universal program to verify PPE manufacturer’s claims of
conformance to claimed product standards.

Data relating PPE non-conformance to claimed standards with enforcement actions {e.g.
violations, fines, etc.) are not in OSHA and MSHA databases.

The NIOSH respiratory protective device {RPD) approval program, the European Union (EU} PPE
directive, and EU CA program were benchmarked to assess best practices.

The EU PPE Directive and associated programs are currently under revision to address needed
improvements {e.g. post market surveillance) .

The EU PPE program has substantial CA components.

The EU model is a good reference for CA requi_rg‘meﬁts that could be adapted to non-RPD in the

United States.



Appendices

Appendix A: Risk Subgroup Report
Purpose

This section details the risk assessment process developed by the Risk Subgroup of PCAWG during 2011-

13. Included in this report is an outline of a sample risk assessment process for CA.

Sample Risk Assessment Procedure

Overview

Workers on the job are exposed to a variety of ocqupatio’hal risks, and the PPE they wear is intended to
aid in the mitigation of these risks. However, the charge of the Risk Subgroup was to look specifically at
risk as it relates to CA of PPE. Therefore, within the context d'f:t'hiS'-document, the Risk:Subgroup has
developed a sample Risk Assessment Proceduré with.an approﬁ:ri_at'e_l_y narrow scope: “What is the risk
to the user of {(non-respiratory):PPE failing to‘fﬁeet a gi\'.fenr performarnice standard?” In order to gain an
understanding of this‘risk; it is impdrtant to frame the guestion within the scope of the performance
standard. The'procedure below accompiis_h_es this by: 1) determining the relative risk to the worker
wearing F‘PE that complies to a given performance standard; 2) determining the relative risk to the
worker if the PPE failed to meet that sta‘n‘dard; 3) framiﬁg the risk estimation within the appropriate
scope and limits:set by the perforrn{apce standard; and 4) documenting the risk assessment procedure in

a consistent, thoughtful manner.

The following steps are taken after the PPE type has been identified and documented in accordance
with the products and standards database {developed by the PCAWG Products and Standards

Subgroup).

Step 1: Document the PPE type, intended use of PPE, and required standard.

Step 2: Identify user population/usage scenarios.



Step 3: Identify failure modes and performance requirements addressed by the standard.
Step 4: Identify several typical, illustrative hazards for PPE users.

Step 5: Estimate risk of injury/iliness while using PPE that meets performance standard.
Step 6: Estimate initial risk of injury/illness while using non-compliant PPE.

Step 7: Verify relative efficacy of performance standard vs. the potential contribution of CA
activities.

Step 8: Identify current CA activities and estimate their overall effectiveness.

Step 9: Document and follow through.

Step 1: Document the FFE
typs, Intended use of PPE,
#nd required standard

Obtain information to
decide if mandard should
ba pursued. (Surxeillancs.

daga, ench

T

L
Stap I 10 usar

populatiors/ussge
cenbrios

A
Step 3: 10 fellure modes
mng performence
requirEments
"
Srep 4: 1D savaral typical
hazarda
1

i
Step 5: Estimata risk while
using COMPLEANT PPE
Stap 6: Estimpte ritk white
using NOM-COMPLIANT PPE
T
3
Step 7: Varify sfficecy of
parformance Randed
1

e

Step B: Identify current CA

wcthyities and their cvarell
sffactivenass

Stap 9: Documant and
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Figure 2. Risk Assessment for CA in Flowchart Format

Step 1: Document the PPE type, intended use of PPE, and required standard
Each CA risk assessment must link a type of PPE to a specific performance standard in order to answer

the question “What is the risk to the user of a type of PPE failing to meet a given performance
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standard?” The following questions, at a minimum, must be documented in order to proceed with the
risk assessment. If no specific performance standard exists, then this should be documented, as further

analysis would not be possible?

*  What is the performance standard in question?
*  Which type{s) of PPE is covered by the standard?
*  What is the documented scope of the performance standard? Limitations?

*  What are specific performance requirements?

Step 2: Identify User Populations and Typical Usage Scenarios

To gain an understanding of the overall risk to the American worker, it is important to characterize who
is using the PPE in question and in what.context. If the PPE is typically used in scenarios ‘outside of the
scope of the performance standard, this fact shoﬁld be =m:n:l.gmente'd. Also, a lack of information
regarding PPE user pqpu‘létions-and usage may-be an indication that further research on the topic is

needed.

tf possible; the following 'basic information regarding user populations and typical usage scenarios
should be collected. Where infarmation is not available, this may be an indication that further

study/estimate’s are needed.

*  User Population;
— How many workers use this type of PPE in the American workforce?
— In which industries is the PPE commonly used?

= Usage Scenarios
— For which tasks is this PPE typically used?

— From which hazards is the PPE intended to protect the worker?
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— s there evidence that the PPE is typically misused? If so, to what extent is this a problem
and what are the root causes?

Step 3: Identify Failure Modes and Performance Requirements Addressed by the Standard

A well-written performance standard should specify to what extent PPE should protect the worker and
under what circumstances; these performance criteria should he dogumented in this step in the process.
Furthermore, there may be multiple ways for the PPE to fail, and'this should be recognized. For instance,
ANSI z.89 not only specifies force of impact and penetration requirements for industrial helmets but also
states a requirement for electrical protection. In this casethe two modés of failure, failure to provide

force of impact protection and failure to provide electrical protection, would be noted.

Step 4: Identify Several Typical, lilustrative Hazards for PPE Users

To complete subseguent steps in the process, several typical hazards for PPE users need to be defined.
These definitions will aid in determining the risklevel to the user _whﬂé using PPE that is conforming to
the performance standard vs. the risk to the userif the PPE failed to meet the performance standard.
The typical usage,scenarbs identified in Step.2 should be used as a hasis for determining these hazards.
Moreoyer, each hazard should be tharacterized I terms 0f: 1) the source of the hazard, and 2) the

outcome of the hazard.

In order to stay within'the bounds of the performance criteria, the following should be kept in mind
when identifying hazardsfor Step 4:
*  Hazards and usage scenarios must be based on the stated constraints of the performance
standard.

* Selection of usage scenarios and hazards should be representative of a variety of the industries
in which the PPE is used.

* As much as possible, test criteria should dictate the hazards identified. For instance ANSI z.89
specifies impact protection in terms of ft/s and electrical protection in terms of volts.
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Step 5: Estimate Risk of Injury/lliness While Using PPE Which Meets Performance Standard
For each hazard identified in Step 4, the relative risk to the worker while using conforming PPE should
be determined using Table 1. In Step 5, the following basic question is to be answered for each hazard:
“If the PPE conforms to the performance standard, what is the risk of injury/illness to the worker?”

Since Step 5 focuses on the performance standard, it is imperative to make the following assumptions:

*  The PPE performed as designed (conformed to standard).
* The PPE was selected properly (within limitations of standard).

«  The performance standard was intended to protect the worker against fhat hazard (proper
selection and use).

* The severity of consequences from the hazard is for a:t'n_.rpicél case and not derived from
extreme, unlikely scenarios.

* If there is verifiable evidence of injury/illness while .using conforming PPE, it should be taken
into account for this step. '
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Rare/Unlikely

Death or
Permanent MEDIUM
Disability

Severity Lost Workdays LOW
Restricted
Workdays LOW
First Aid Case LOW

Figure 3. Risk Matrix for PPE Conformity Assessment

Step 6: Estimate Initial Risk of Injury/lliness while Using Non-Compliant PPE

Possible

MEDIUM

MEDIUM

LOW

LOW

Likely

HIGH

MEDIUM

MEDIUM

LOW

Very Likely

HIGH

HIGH

MEDIUM

MEDIUM

Step 6 helps to determineé the relative contribution CA makes in protecting the worker from

injury/illness. For each of the hazards identified in Step 4, the risk to workers if PPE does not conform to

performance standard should be estimated.

Using the risk level chart provided in the previous step (Table 1), the following question should be asked

for each hazard: "What is the risk of injury/illness to the worker if the PPE fails to meet the

performance standard?” When determining the probability of the PPE failing, the following data

should be taken into account if known:

s How many workers use this type of PPE?

¢ How many industries?

e |s there existing evidence of non-conforming PPE reaching the marketplace?

e s there evidence of non-conforming PPE causing injury or illness?



*  Would non-conforming PPE be obvious to the worker?

Step 7: Verify Relative Efficacy of Performance Standard vs. the Potential Contribution of CA
Activities

One of the major objectives of this risk analysis is to differentiate the contribution of the performance
standard to reducing risk vs. the potential contribution of CA activities. To accomplish this, a comparison

of risk levels from Steps 5 and 6 should be made. In general, the following trends should be noted:

+ If the risk to workers of conforming PPE does not go'dawn {Steps 4 to 5), CA activities may be
moot. In this instance, the root causes of the situation should be studied and appropriate action

taken.

» If comparison of results from Steps 5 and 6 indicates that CA makes a large coﬁtribution to
protecting the worker from injur'y/il‘l}'ri"esrs, this situation'should be noted. In this case, relevant
risk assessment data should be usedin cpnjunction with other data like cost/benefit
information, market influences, effectiveness of current CA activi"cies, etc. to make a decision

regarding optimal CAlevels.

« A more thorough discussion of various scenarios and their interpretations is provided in

Appendix C.

Step 8: Identify Current CA Activities and Estimate Their Overall Effectiveness
As noted in the preceding paragraph, current CA activities need to be considered when determining the
appropriate CA scheme for a given type of PPE. When documenting these CA activities in Step 8, the

following aspects should be considered®:

*  Regulatory basis for CA

? Adapted from: TABLE S-2 Risk-Based Framework for Non-Respirator Personal Protective Technologies (PPT)
Conformity Assessment from IOM Report

15



«  Product testing (1%, 2™, or 3™ party)

nd

«  Accredited testing labs (1%, 2™, or 3 party)

st ~nd
;2

+ Declaration of product compliance (1 ,or 3™ party)

st Hnd
, 2

* Conduct post-marketing testing, evaluation, surveillance (1 Lor3™ party)

" or 3" party)

»  Recall products {1*, 2
« Listing of certified products (government agency)
+ Institute tracking label (3" party)

»  Provide oversight to the CA process (1%, 2", or 3" party, government agency)

Step 9: Document and Follow Through

All information, logic and assumptions.6f analysis should be documented. Information gained in the risk
analysis should be compiled with other ava,il;bie information including cost/benefit data, market
influences, effectiveness of current CA activities, feasibiI'ify of enacting a change in CA activities, etc. In
particular, any evidence that perfb'rmance standards are not adequate or that a change in CA activities
may be warranted should be carefull\; doc,umentedi aIiI l_o_gic and assumptions should be thoroughly

explained in orderto stand up to latér questions.

Discussion of Key Concepts
Limitations of the Risk Assessment Process
In the course of deverdb’ingut\he sample risk assessment process for CA, it has become apparent that the

process is limited by several factors including the following:

* Asoutlined, a great deal of data will need to be generated to conduct a thorough analysis.
»  This type of risk analysis is gualitative and subjective.

« Arisk model for CA cannot conclusively predict or verify the cutcome of changing a CA scheme.

* Consistent and reliable feedback and surveillance data regarding failure of PPE in the field do
not currently exist.

16



* Risk assessment is not the only basis for facilitating a discussion on optimal CA activities.
* Risk assessment should not be a sole basis for justifying a change in CA activities.

Advantages of the Sample Risk Assessment Process
Despite the limitations mentioned above, the risk assessment process for CA is a powerful tool in

collecting information in a systematic, logical way. As such the process outlined above can help:

+ Identify significant gaps between CA activities and risk that the’PPE would fail to meet
performance standards.

* Identify when the risk of non-conformance is eclipséd by the risk of an inadequate performance
standard. y

*  Provide a straightforward process that can facilitate thoughtful group discussion and decision
making. :

* Justify decisions to make changes in CA activities.

*  Provide a basis of consistency in analysis between various PPE types. Furthermore, this
consistent analysis can aid prioritigation of research activities and help determine which
performance standards merit a different CA'scheme,

Conclusions and Recommeéridations of Risk Subgroup

* The Risk Subgroup verified that there are no requirements for US risk assessment activity to
match PPE types with appropiriate CA requirements.

* Asubstantial level of expert judgmentiis réequired to establish qualitative risk levels due to lack
of readily available data to assist with risk assessment of PPE.

e Standards developers do not curreptly use guantitative risk assessment tools to guide updates
of PPE performance, reliability, and quality requirements.

¢ Asjs evidencedﬁ by a European Commission directive, risk assessment guidelines could be

established to link PPE-typés to CA requirements.
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Appendix B: Surveillance Subgroup Report

Purpose

This purpose of this section is to detail activities undertaken by the Surveillance Subgroup of the PCAWG
during 2011-13. Included in this section are descriptions of: 1) the available data sources and case
studies investigated by the subgroup, 2) possible collaboration with the NIOSH Electronic Health Records
Working Group, and 3) possible approaches for NIOSH surveillance of PPE.

Available Data Sources and Case Studies

Overview

These surveillance activities were undertaken to aid in: 1) documenting and assessing data source needs
and available data sources which identify PPE marked to a standard that does not meet the performance
requirements, and 2} evaluating case studies and sources; ofincidents to determine if PPE failure was
identified as a contributing factor to the adverse consequences including whether or not a product’s

claim of performance is valid.

Available data séurces investigated

NIOSH State-Based Surveillance Program

The NIbS,H state-based Surveillance Program does not'collect information about the type of PPE used in
reported occupational illness case.s. However, some states collect information on respirator use and
other states such as New York also.ask about other, non-respirator PPE. The Adult Blood Lead
Epidemiology & Surveillance"{A'BlLES) state-based surveillance program of laboratory-reported adult
blood lead levels, was also investigated as a possible source of surveillance data for PPE. However,
NIOSH does not receive information about PPE used by adults with elevated blood lead levels under this
program. Rather, the program objective of ABLES is to build state capacity to initiate, expand or improve

adult blood lead surveillance programs which can accurately measure trends in adult blood lead levels

and effectively intervene to prevent lead overexposures.
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Fatality Assessment and Control Evaluation (FACE) Program
The Fatality Investigations Team in the NIOSH Division of Safety Research does not collect any

information that would assist in the CA of non-respirator PPE.

Firefighting Fatality Investigation and Prevention Program (FFFIPP)

The Division of Safety Research conducts the NIOSH Fire Fighter Fatality Investigation and Prevention
Program (FFFIPP), which conducts investigations of firefighter I{ne’-of—duty deaths to formulate
recommendations for preventing future deaths and injuries.'lrlw incidents suggestive of potential
performance problems with respirators or personal protective clothing, investigators will request that
the equipment or clothing be sent to the NIOSH Natianal Personal Protective Technology Laboratory for
evaluation. Currently, PPE conformity is evaluated only far self-contained breathing apparatus (SCBA),
but not for other types of firefighter PPE. If the SCBA is certified to NFPA 1981, the Air Flow Performance
Test from the appropriate edition of the NFPA standard is also condii"étéd_. NIOSH {in a limited capacity)

already does some CA activities for non-NIOSH standards.

However, evaluators of new protective clothing will conduct a visual inspection of the gear and report
whetheror not the gear was marked to a particulaf standard. Testing is not planned for the gear,

because the testing is generally destructive. The NPPTL Protective Clothing and Ensembles (PCE) Team
evaluation procgss talls for notifying the body issuing the standard. The reports generated by this new

process will serve as a‘good start for a database for firefighter non-respirator PPE.

Department of Justice

The Department of Justice/Office of Justice Programs, National Institute of Justice (NI))/Office of Science
and Technology, Operational Technologies Division tests body armor, ballistic helmets, riot helmets and
riot helmet face shields, bomb suits, ballistic resistant protective materials, and protective gloves as part

of the National Law Enforcement and Corrections Technology Center (NLECTC) veluntary equipment
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testing program to determine compliance with the NIJ standards. This program is the Compliance
Testing Program (CTP). The NLECTC disseminates those test results and other pertinent information to
the law enforcement and corrections communities. The Follow-Up Inspection and Testing (FIT) program
compares the construction of newly made armor with samples previously tested under the CTP.? In
response to documented variations, manufacturers worked with the CTP to implement quality control

improvements at several manufacturing locations to prevent additional variations.

Another example of a new program for certification of PPE'including'suweillance requirements is for law
enforcement officers through the NIJ. It covers cherﬁ.it;alx,‘ biological, radiological and nuclear personal
protective equipment (CBRNPPE). For their new staridards on CBRNPPE for Law Enforcement and for
Bomb Suits for Public Safety, NIJ utilized an approach that separates the technical requirements of the
standard and the certification process reduirerhents into two documents. Each document references the
other so that there is a definite connection bétween the two indicating that the program is incomplete
without both documeh_ts. The Certifica_tion Program Requiremen'tS'standard includes all requirements
for certification organizations and specifiC'prqcess and_.procedure requirements related to certification

that are not covered by 150/IEC Guide B5.

The NIJ Certification Program Reqlirements Standard for CBRNPPE requires that the certification body
{CB) operate a surveillance program for compliant models to determine continued compliance, and that
all such models shall undergo surveillance. At a minimum, the surveillance program includes inspection

and audits and testing to the performance requirements annually.

The NIJ standard also requires the CB to have procedures for dealing with reports (or indications) from

any source, including surveillance, regarding certified products which are noncompliant, are unfit for

*Ballistic Resistance of Body Armor, NIJ Standard 0101.06.
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intended purpose, have failed in use, or involve a safety issue. The CB must also notify the NI and

provide specific details.

National Institute of Standards and Technology

The National Institute of Standards and Technology (NIST) conducts a wide range of research an
understanding the exposure of firefighters and uses that science to improve PPE standards. The results
of this research are not a database. Oftentimes the research is initiated by specific fire incidents or a
collection of incidents. For example, NIOSH brought to N_I,S‘T attention séy_eral incidents where
firefighters’ Personal Alert Safety System (PASS) devices did not appear to function properly. Initial
speculation was that the incidents were caused by eitr;er‘ water in.the electronics or:thermal behavior of
the hatteries. NIST researchers started to collect data under realistic thermal exposures and discovered
that the incidents were caused by high-temperature softening of fhe adhesive on the alarm-noise
generating disk that tied the'piezaelectric crystal to the brass disk. They irshared this information with
NIOSH and the National Fire Protéction Associatioﬁ (NFPA) Electronic Safety Equipment

Committee. They also provided a re;yise,d test method:td the NFPA committee to evaluate high-
temperatﬁrg f'unctiohélity'. Technicq;[ reports ddcument:s‘(ime of their data on the thermal performance

of PASS devices.

Another examplé is'seme current work on the self-contained breathing apparatus lens. NIOSH
Morgantown also brought this to NIST attention; NIST researchers collected data and provided NFPA
with a revised test methodology. The results of the research are documented in publicly available
journals and technical reports. Although NIST often includes commonly available equipment in their

research, the institute does not typically identify the performance of a specific brand or manufacturer.
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NIOSH Division of Safety Research Emergency Department Surveillance

The Division of Safety Research {DSR) conducts surveillance of nonfatal occupational injuries and
ilinesses treated in U.S. hospital emergency departments. The DSR emergency department surveiliance
program rarely includes information regarding PPE. When PPE is contained in the database, the records
do not provide the information that can be used for CA.

Occupational Safety and Health Administration inspection D‘éta and Voluntary Protection
Program Participants' Association

NPPTL contracted with the RAND Corporation to expl_ore the value thati‘-inspection data collected by the
Occupational Safety and Health Administration (OSHA) could add to the NPPTL surveillance efforts. The
RAND study did not look at all forms of PPE but was limited to analyses of a) toxic sﬁbst_ance exposures
and the related violations of the respirat‘oryﬁprotection (RP) standard and b) noise exposures and the
related violations of the Hearing Conservation.(H"C} program standard. Except for the auto repair
industry, the analyses are Iin'.aite.d to the manufacturing secto.r.’ The inspections cover 1999-2006. The
report reviewed the potential benefits and drawbacks of OSHA data as a surveillance tool. The purpose
of the study.was not.to be cémpneh,en,sive in its coverage.of issues or complete in its analysis of
particular issues. Instead, ittried, first, to demonstrate the value of the data for comparing conditions in
different industrigs. Second, it'tried_ to illustrate the uses of a number of different data elements in the
OSHA data. Special att,e_ntion was devoted to the information on the particular RP and HC standards that
were cited. More speci'fic;-ally{ the report presented analyses at three levels: for all manufacturing, for
the 2-digit standard industry code {SIC} industries within manufacturing, and for foundries {SIC 332} and
auto repair establishments (SIC 753). For each of these, the following types of information were

presented:

{a} Numbers of inspections and establishments with violations of the RP and HC standards

22



{b) Variations in the occurrence of these violations among establishmentsin  different size

categories and with and without unions

{c) Violations of particular provisions of the HC and RP standards, especially those

concerning protective equipment

(d) Information on levels of toxic and noise exposures that accompany the violations.
Since the PCAWG is interested only in non-respiratory PPE, only the data dealing with HC violations were
reviewed. RAND found data do not indicate whether the HP failed to meet a performance standard.
American Society of Safety Engineers, National Sa‘fety Council, and the International Safety
Equipment Association !
Data relative to injuries resulting from PPE conformity‘issues are notireadily available at the American
Society of Safety Engineers, Naticonal Safety Coun;il {NSC), or OSHA Voluntary Protection Program
Participants' Association. The NSC appea rls to have the’largest database of injury data, but it primarily
collects information on typeﬁ of injuries, demographics, probability of occurrence, severity, body part,

etc., and not on injuries that have occurred as the result of a particular PPE conformity issue.

The International Safety Equipment Association (ISEA) was contacted for input regarding the objectives
of the Surveillance Subgroup.The ISEA commented that member companies would not be open to
sharing information about product failures in'the field or pertaining to the use of their products in a

situation that involved an:injury, illness or fatality.

US Army Joint Program Executive Office

The loint Program Executive Office {JPED) is the lead for integrated technical and business processes
supporting the surveillance, assessment and reuse of chemical and biological defense {CBD) equipment.
JPEOQ offers skilled capabilities in the shelf life management of chemical, biological, radiclogical and

nuclear-defense (CBRN-D} assets that supports the JPEQC-CBD in Total Life-Cycle Systems Management.
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JPEO acts as the single point of contact for surveillance, accountability and disposal of CBRN-D
equipment throughout the Department of Defense (DoD) as defined by the JPEO-CBD Charter. The
service provided by JPEO supports the mission to sample, inspect, repair and assess CBRN-D assets. It

has the following mission areas:

e Joint Shelf Life Testing and Set-Aside: Develop and maintain technical expertise in support of the

DoD requirements for shelf life and surveiliance programs which support total life cycle

management of CBRN-D equipment.

e Joint Equipment Assessment Unit {JEAU): The JPEO conducts on-site cyclic assessments of
wholesale and retail assets. [t assists commander§ at all levels of supply in determining the
readiness of their assets. It monitors and reports the condition and degradation’of CBRN-D

equipment.

» Defense Accountability, Reutilization and"Disposal (DARD): Provide efficient and cost effective

collection, assessment and reutilization of serviceable CBRN-D clothing and textiles. The IPEQ’s
DARD project will further ensure proper demilitarization of unserviceable CBRN-D equipment
““and maintain accurate accountability for all'designated excess/unserviceable CBRN-D

equipment.

The JPEO does not work with industrial PPE (only military),and includes mostly respiratory protection.
There are groups at each inStaIIe;tion led by the safety office that do their own investigations of
problems with military PPE. The vast majority of problems encountered reportedly involve improper use
or the wearer removing the PPE while it is still needed. There is no set protocol for safety people to
notify management above them. All services do random inspection of chemical PPE to see if it is
properly maintained. JPEQ conducts five to eight audits per year. For each audit, they collect a statistical

sample from a unit, conduct preventive maintenance, and conduct performance checks. They tell the

24



commanding officer what the status of the equipment is in his/her command and what deficiencies
need to be corrected. The Army, Navy and Air Force each send a summary report of the audits with

identifiers to their main commands once a year.

International data sources’
China®

Non-conforming PPE marked to a standard

In China, the AQSIQ (Administration of Quality Supervision, Inspection.& Quarantine) issues PPE
manufacture licenses to domestic PPE suppliers to ensure product quality is good. AQSIQ does two kinds

of CA:

1) Each year PPE products are retested by AQSIQ to determine their compliance to standards.
Products are collected from the PPE -ma”nufa'c-turers' stock. If the PPE fails, the license may be
withdrawn if corrective action is not effective. Eve‘ry four years, a new license application is

needed and AQSIQ will re-audit the plant.

2) The provincial and national AQSIQ agencies may conduct surveillance on a selected sample of
products. AQSIQ may notify thé supplier in advance to ensure samples of the selected products

are available..

Investigation of PPE-failures

There is no formal process of reporting PPE failures. When AQSIQ does find out about one, an
investigation is conducted. AQSIQ had not conducted any investigation or research where PPE failure

was identified as a cause of disease or injury.

Reporting fraudulent or counterfeit PPE in the market place

* Information contained in this section was obtained from email correspondence with contacts provided by the
International Association of Fire Fighters and NIST.
® Contact: Julia Yao, 3M Corporate R & D, Beijing, People’s Republic of China
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Reports of possible fraudulent or counterfeit PPE can be entered on the AQSIQ Web site.

Brazil®

Non-conforming PPE marked to a standard

The official institution in Brazil responsible for providing determinations concerning PPE is the Ministry
of Labour. PPE needs to be previously submitted for evaluation and approval by that ministry. The
Department of Safety and Health of the Ministry of Labour has a General Coordination of
Standardization and Programs which is responsible for the issuance of the Certificate of Approval {CA).
That is a sector formed by a group of Labour inspectors v;fﬁo are responsible for analyzing all the
documents that companies are obliged to send to the Coordination in order to obtain a CA. The
companies that manufacture or import PPE and intend to commercialize those items as PPE have to

follow the instructions of the Secretary of Labour nspection Orders no. 121 and 126/2009.

Among the required documents, particular attention ié drawn to the laboratory test reports, which are
the documents that indicate whether the equipment is approved or reapproved after being submitted
to a series of tests based én standards ir;dicat__ed by .the Ministry of Labour, according to the protection
the quipm.ent is supposed to provide the user. Aﬁtérrth‘e"évaluation of all of the documents, the
Ministry of Labour issues a CA. This certificate contains a corresponding number that must be printed
with each piece of PPE to be commercialized. The Ministry of Labour relies on its partnership with
FUNDACENTROQ, an institution wfhich is part of the structure of that ministry that is authorized to run
laboratory tests in a range of equipment. Moreover, the ministry has a cooperative agreement with
INMETRO, the National Institute of Metrology, Quality and Technology, to do the following: 1) to
coordinate the preparation of the technical regulations of quality and CA of personal protective

equipment, which are submitted to advisory members of the Ministry of Labour; 2) to accredit,

® Contact: Sarah de Mattos Oliveira, Labour Inspector, Coordinator of Standardization and Registers, Ministry of
Labor
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according to minimum requirements, the institutions and laboratories that provide CA, with the
approval of that ministry; and 3) to inspect, nationwide, directly or through delegated institutions, the
compliance of the provisions related to CA of personal protective equipment that have regulation CAin
force under SINMETRO. It is impertant to stress that SINMETRO is a Brazilian system which consists of
public and private entities and performs activities concerning metrology, standardization, industrial
quality and certification. INMETRO is also entitled to plan, developand implement programs of CA of

PPE under the Brazilian System SINMETRO.

Case studies or incident investigation

The Ministry of Labour does not have a formal report of any case studies or incident investigations.

Reporting fraudulent or counterfeit PPE in the market-place
Concerning fraudulent or counterfeit PPE, the Ministry of Labour‘cc:i'unhts on the work of Labour
Inspectors throughout the country. The inspectors identify fraudulent PPE during inspections and send

the equipment to the’General Coordination of Sféndardization and *Pri::grams. The Coordination sends a

sample of the equipment to a laboratory, typically the laboratory of FUNDACENTRO, for testing. If the
product is approved, the correspondent CA can'be suspended or ca ncelled. The ministry can also act on

anonymous reports.

New Zealand’

Non-conforming PPE marked to a standard

The New Zealand governmentdoes not have a data source for non-conferming PPE marked to a

standard. When such equipment is identified, it is usually referred to the Ministry of Consumer Affairs.

7 Contact: Keith Whale, National Adviser, New Zealand Fire Service, National HQ
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This will normally result in a recall and in the item being removed from sale and banned from further

importation.

Case studies or incident investigation

New Zealand does conduct incident investigations. There are a number of trigger points, which mean
that an incident has to be made the subject of an accident Investigation. There are two levels of
investigation, one for minor incidents and one for what are called “serious harm incidents.” This latter
process is used whenever the incident may have resulted in permanent disability or death. In the New
Zealand Fire Service, the most serious incident may be th.e subject of a National Commander's inquiry,

for example where an incident results in the death'of a firefighter.

Reporting fraudulent or counterfeit PPEin the marketplace

The Ministry of Consumer Affairs is the appropriate channel for reporting fraudulent or counterfeit PPE.

Australia®

Non-conforming PPE marked to a standard

Australian PPE standards require n::el;tain markihg‘and. i'n.fd'r_mation to be on the product and the
packaging.-There is no govérnment body that "approves" or certifies PPE products; the last of these
government PPE approval systenﬁws was halted around 2002. It is up to the manufacturer to appropriately
mark the PPE for use: There is no comprehensive data source that informs the potential user/purchaser
of PPE about what is tested and ‘meets the Australian/New Zealand {AS/NZS} standard and what does
not. Some manufacturers use independent certification bodies {like BS!, SAl Global, Bureau Veritas, etc.)
to certify that their product meets a specified standard. This is a commercial arrangement (normally a

marketing angle) and is not mandated by the standards or the government (federal or state).

® Contact: Terry Gorman, Senior Occupational Hygienist, 3M Occupational Health & Environmental Safety Division
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Manufacturers are free to sell their equipment without this independent certification and will supply

appropriate "proof" {e.g., test report) to potential purchasers.

Case studies or incident investigation

The Australian OH&S Inspectorates {mostly state based in Australia} do inspections and assessments of
the circumstances of incidents, incidents, etc., as they occur. This would include assessment of hazard
control measures in place including those for PPE and the systems éssociated with these. A set of
Australian standards is commonly used as the measure of PPE program performance to determine the
compliance of the employer with the legal require‘ment to maiqtain a safe place of work. Assessment of
equipment would normally include its suitability lfrjr the task and conformance’to a standard {most
commonly the relevant Australian standard_ for that PPE, but other reputable standa'rds:have been
accepted). The depth and detail of this ass‘essmept varies dependingon the specifics and the relative
involvement of PPE in the issue. These are dong case by case. No cob?di_nated overarching evaluation of
PPE performance and.compliance’is done. If an issue goes to court as:a civil matter (i.e., the injured
party sues the employer for damages), lawyers cIo-seily look at the PPE in use with respect to its

suitability:and compliance,

Reporting fraudulent or counge(feit F‘PEfirj_the marketplace

There appears to be no clear averiue for reporting fraudulent or counterfeit PPE in Australia.
Information provided to the Surveillance Subgroup noted only one investigation into suspect products.
In that case a small local company which made organic vapor filters which could be fitted to the half
facemasks of several other manufacturers, but did not test them as a combination to the relevant
Australian standard and sold them as suitable. There is no defined system in place to actively seek

reporting of suspect products.
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United Kingdom (UK} ®

Non-conforming PPE marked to a standard

The UK does not have a data source which identifies PPE as being sold improperly when it does not meet
requirements. If this were to occur in the UK and EU, the users would not know unless the responsible

authorities identified such illegal activity.

Case studies or incident investigation

The UK conducts incident investigations. The following is an example of a case study. At a recent fire,
five firefighters suffered burns and the ﬂrg commissioner'reduested that the UK Regulatory Authority
Health and Safety Executives, Health and Safety Laboratory conduct an investigation. The outcome is
confidential to the London Fire Brigade and could not be-provided tothe Surveillance Subgroup. Some
information from the investigation was provid.éd to the comrhittees of the UK’s British Standards
covering this type of PPE. Based on this informa‘t_i_:on, the commiittees:are investigating the potential of

revising the standard (i.e.; the.addition of wet testing of firefighters’ PPE).

Reporting fraudulent’or countérféit PPE in the market place
A number of trade associations {i.e., the British Safety Federation) keep records of PPE identified as
counterfeit or fraudulent. This is a hige task due to the variation and amount of PPE in use. One survey

indicated that 80 percent of high-visibility surcoats, jackets and trim were counterfeit.

10
Israel

Non-conforming PPE marked to a standard

®Contact: Dave Matthews FIIRSM, DipSM, GlFireg, OSHCR, Fire 8 Industrial (PPE) Ltd.
9 Contact: Kenneth KalmanSamet, Shalon Chemical Industries
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No available data sources identify PPE that do not meet standard performance requirements. The safety
market standards adopted locally are the European (EN) standards. Conformance to these standards is
verified by reviewing the test/certification reports of a certified European test body that tested and
approved the PPE to the EN standard. Military nuclear, biclogical and chemical (NBC) PPE are sampled

and tested on a yearly basis by the military, but the data are not available.

Case studies or incident investigation

No specific cases could be provided to the Surveillance Subgroup .

Reporting fraudulent or counterfeit PPE in the market place

Reporting of fraudulent/counterfeit PPE would be expected to come from users or from the official

imperters of the "real" products, to thells'rae_l_lnstitute for Décupational Safety and Hygiene.

Case Study Databases Reviewed

Near Miss Reporting Systen™.

The U.S. National Fire Fighfer Near I\.Jf:Ess;Reporting Svsiém databas;e is searchable based on event type,
contributing:factors (e.g., eq.u'ip_r;nent,_ protocol, training). Since this data are self-reported, the
information ce;n be very limited. Fdr"examp]e, there-is:a report that a firefighter fell on ice due to his
leather boo'kslé[i_ding on frozen surfaces. The reports focused mostly on the lessons learned and
recommendatiohs fgr prevention, such as, “There must be a routine check of the serviceability and
sizing of all PPE. Qur issued e‘qujpm‘er;t can change size/fit as it ages and is exposed to different
hazardous conditions.” Per the International Association of Fire Chiefs (IAFC), each reported incident
would have to be read to determine if it contained information relevant to PPE conformity surveillance.
A spreadsheet was compiled from reports dated between 2005 and 2008 focusing on PPE. The
spreadsheet contained fields describing whether full, partial or no PPE was worn, the equipment type

{SCBA, helmet, eye/face protection, hood, coat, pants, gloves, boots, etc.), usage, equipment failure or
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damage, injuries that occurred, information about the department, the event type, and the narrative
(see above examples}. The report provided a summary of descriptive statistics but did not indicate

whether the PPE met or did not meet a specific standard.

Doug Landsittel, PhD {associate director, Data Center, Center for Research on Health Care) was
contacted about his work with the near-miss firefighter data on whether he thought the database would
be useful in CA surveillance. He stated that a problem with the data'base is that it contains self-reports,
which could lead to criticism, and is not sufficient for determining PPE fajlures and the other information
on PPE conformity.

Occupational Safety and Health Administratioﬁ ‘(GSHA) Fatalities and Catastrophes (FAT/CAT)
reports i | |

The OSHA FAT/CAT report descriptions did not contain informétio_n to determine if there was a PPE

failure involved in the reports.

OSHA public "accident” data |

OSHA public "accident! data files were -im.reusti-ga‘tgd for incidents involving PPE. The records are
someWhat:’g.eneraI. It is difficult to determine iftHe'PF?E’(e.g., hard hats and gloves) did not meet the
performance-reguirements of the marked standard or the environmental conditions were outside the
PPE design capabilities. The safety shoe database does provide some information on the weight of the

object that fell on the employee’s foot and from what height.

OSHA [MIS database
The OSHA IMIS database coliects information from inspections carried out by compliance officers. Since
1991, it has included data from every state. IMIS data provided to researchers typically come in several

different files:
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(a}

(c)

A “stem” file, with one observation per inspection, provides the identity of the
facility inspected and its characteristics (industry, employment), the type of
inspection and the number of violations cited.

A “violation” file, with one observation per violation, provides the detailed
provisions of any standards that were cited in an inspection, the severity of thel
violation, the number exposed to the viclation; the length of time given for its
abatement, and other matters.

A “health” file, with one observation per sample, contains the results of samples
obtained in the field on levels of toxic substances and physical agents and the
number of employees who had similar exposures to the workers who were sampled.
A “hazard” file containsthe actual readings from the samples expressed as levels—
whether expressed in miLl_igrarﬁs, parts per rﬁillion, dose (as for noise} or fibers per
cubic centimeter—and as “severity,” wh’ere the levelis divided by the permissible

exposure limit (PEL).

- “An “accident”-file, with one observation per injured worker, contains information

fromthe accident investigations that are conducted. For federal OSHA, these are
limited to cases where either a death or an accident leading to the hospitalization of

3 pr more workers has occurred.

OSHA Data Initiative

The OSHA Data Initiative (ODI} collects work-related injury and illness data from employers within
specific industry and employment size specifications. The data are used by OSHA to calculate
establishment-specific injury and iliness incidence rates. This searchable database contains a table with
the name; address; industry; and associated total case rate {TCR; days away, restricted and transfer

(DART) case rate; and the Days Away From Work {DAFWII) case rate for the establishments that
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provided OSHA with valid data for calendar years 1996 through 2009. A search of the database using SIC

was unsuccessful with regard to obtaining information on PPE conformity.

Workers’ Compensation Data

There is a lack of detail in many reports. There is no field to describe PPE, and the reports vary in terms
of detail depending on who completes the form. Data from large companies might not be included in
the workers’ compensation database since, in some states, large employers can be self-insured. Ted
Courtney of Liberty Mutual also menticned the limitations of:-c'cifnpénsation data and the fact that the
narrative is limited to 125 words. In his experience he hasnot seen a lot of detail in reports about PPE

usage. He noted that, in general, data quality is highly variable.

Mine Safety and Health Administration {MSHA) Data

The Mine Accident Injury and lliness Data*Exploratjon Tools (MAIIDETS) application is maintained by
Spokane Research Lab (SRL) under.the project flﬁlmproviqg Surveillance Data Utilization Through GIS”
within the lab’s surveillance activity: It is an internet applitation available at

http://maiidetsdev.cdc.gov/. The data contained within this Web site date from 1983 through 2002. This

applicqtio‘n ismade available through the NIOSH Web:site to enhance public access to mine workplace
safety and health information. The MAIIDETS applicafion utilizes the MSHA-published Weh mine
identification and accident, injury, and health"’d’ata. The Accident, Injury, and lliness Data Set Wizard was
not suitable for developing a database dealing with PPE failure. The database narrative information was
searched by keyword {e.g., hardhat). The results were genera,l and no information was provi