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AST s a r s 
for monitoring chemical hazards in the workplace 

BY KEVIN ASHLEY, PH.D., AND MARTIN HARPER, PH.D., CIH 

he health of workers in many industries is at risk through occupational exposure to toxic substances. In order to esti­
mate workers' exposures, occupational contact with airborne hazardous materials at the job site is typically moni­
tored by sampling and analyzing workplace atmospheres. This monitoring takes place because, in occupational set­
tings, inhalation is ordinarily the most likely route of entry of hazardous substances into the body. Dermal contact 

and ingestion are other potential routes of occupational ex-posure to chemical agents. Hence in addition to methods 
for workplace air monitoring, procedures for measuring surface contaminants in the workplace are also desirable. 
Within ASTM International Committee D22 on Sampling and Analysis of Atmospheres, Subcommittee D22.04 on 

Sampling and Analysis of Workplace Atmospheres produces standards that describe methods of collecting and measuring 
chemical hazards in the workplace. This subcommittee has been active for decades, and its members (presently number­
ing more than SO) have developed many needed standards consisting of test methods, practices, and guides. These con­
sensus standards are meant for use by industrial hygienists, chemists, engineers, health physicists, toxicologists, epidemiol­
ogists, and myriad other professionals. To date, D22.04 has promulgated more than 30 standards (Table I). Many of these 
standards have also appeared in _ASTM compendia publications such as Environmental Sampling and A11alysis. Different 
types of standards are produced, including standards for terminology, as well as standard guides, practices, and test meth­
ods (in order of increasingly detailed specification). 

WORKPLACE STANDARDS DEVELOPMENT 
Standards developed by Subcommittee D22.04 cover a broad range of subjects. Chemical agents covered include, for in­

stance, toxic organic and inorganic gases and vapors; acid mists; and metals and metalloids in aerosols and surface dusts. 
Examples of standard methods for monitoring toxic organic vapors of concern include methods for isocyanates, vinyl chlo­
ride, and ethylene oxide. Standard procedures for measuring inorganic species such as fluorides, sulfuric acid mist, and hy-

Chemical hazards to workers occur primarily through inhalation and can damage lungs. 

 



drogen sulfide have also been developed. ASTM sampling and 
analytical methods for harmful metals such as lead and hexavalent 
chromium in workplace air have recently been published. In addi­
tion to specific chemical species, standard test methods for deter­
mining toxic agents such as crystalline ceramic whiskers, asphalt 
fumes, and diesel particulate matter have also been promulgated. 

Ordinarily, the portions of these ASTM standard methods 
dealing with sampling are meant for use by industrial hygienists, 
while the sample preparation and analysis aspects are targeted for 
use by laboratory personnel, that is, chemists. Standard sample 
collection procedures may involve filter sampling for aerosols of 
interest, sorbent tube sampling of gases and vapors, and/or sam­
pling of specific aerosol fractions of a particular size range of con­
cern. Depending on the sampling objectives, the industrial hy­
gienist could rely on standard procedures to obtain personal 
samples of air to which workers are exposed by attaching a sam­
pling device to the worker. Alternatively, the industrial hygienist 
might instead obtain area samples of airborne substances in spe­
cific work areas, for example, near emission sources. 

Samples can be "spot" measurements, taken by using direct­
reading methods (for example, colorimetric techniques), or they 
may be long-term samples requiring laboratory analysis. De­
pending on the application, standard analytical test methods 
might be based on techniques as simple as gravimetry, or more 
complicated methodologies such as gas or liquid chromatography, 
and electrochemical or spectrometric measurement, to cite a few 
examples. Extraction or digestion, and derivatization techniques 
are also described, where necessary for analysis. These ASTM stan­
dard methods are available for use by analysts in industrial hy­
giene chemistry laboratories. 

In addition to the numerous standard test methods that can be 
applied in measuring toxic agents in the workplace, ASTM stan­
dard procedures for other matters of concern in workplace moni­
toring have been developed. For instance, standards on work­
place sampling strategies, calibration of sampling instrumentation, 
and minimization of errors associated with weighing collected 
aerosols have been published. Quality assurance and quality con­
trol aspects are addressed in all standards, thus ensuring consis­
tency in sampling and analysis and optimal data quality. 

Currently, the subcommittee is addressing several new work 
items. These include a draft document on counting collected air­
borne fibers (including asbestos), another draft describing the de­
termination of metals and metalloids by atomic emission spec­
trometry, as well as new work items under consideration for the 
sampling and analysis of airborne silica dusts. The membership of 
D22.04 would like to solicit ideas for any additional new standards 
that may be needed for workplace e:\'])Osure monitoring purposes. 

SYMPOSIA 
A number of ASTM symposia sponsored or co-sponsored by 

Committee D22 are concerned, at least in part, with workplace 
monitoring; some of these past and future symposia are listed in 
Table 2. D22 holds biennial summer week-long informal confer­
ences on new developments in its areas of interest, and formal 
conferences in alternate years. The latter have resulted in a num­
ber of ASTM Special Technical Publications. Occasionally other, 
shorter symposia (ordinarily two days) are held in conjunction 
with D22 meetings during ASTM committee week. ASTM Inter­
national has ceased publishing Special Technical Publications; 
however, papers presented at ASTM-sponsored symposia can be 
submitted for consideration for publication in the new, peer-re­
viewed Joumal of ASTM Intemational. 

FEATURE I 

Worker inhalation exposures can be extremely high. ASTM 
standards for monitoring workplace atmospheres are 
instrumental in exposure reduction efforts. 
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CONCLUSION 
Consensus standards are consid­

ered by many to be the most techni­
cally sound and most credible docu-

. Table 1: Standards of Subcommitt~; D22.04 

. on Workplace Atmospheres . 

ments for use in their particular fields 
of application. This was recognized by 
the U.S. Congress through passage of 
the National Technology Transfer and 

Advancement Act of 1995 ( Public 
Law 104-113), which directs federal 
agencies to (a) rely upon consensus 
standards in their guidelines and ac-
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Examples of Filter Samplers Used in ASTM Methods for Collecting Workplace 
Aerosols in Order to Monitor Worker Exposure. 

tivities, and (b) participate in the con­
sensus standards development pro­
cess. Voluntary consensus standards 
are often used as a basis for commer­
cial and regulatory action. For in-

Subcommittee 022.04 and Commit­
tee 022 for their many years of com­
mitment to the development of 
needed ASTM standards on work­
place contaminant monitoring. // 

Laboratory analytical procedures for analyzing workplace atmospheric samples 
are covered in many of the standards developed in subcommittee 022.04. 

stance, in the United States, many 
ASTM standards having to do with 
the workplace and the environment 
have been cited in regulations pro­
mulgated by the U.S. Environmental 
Protection Agency and the Occupa­
tional Safety and Health Administra­
tion. Employees of both of these agen­
cies as well as the National Institute 
for Occupational Safety and Health of 
the Centers for Disease Control and 
Prevention regularly attend meetings 
of Committee 022 and its subcom­
mittees. 
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ASTM Standards for Monitoring Chemical Hazards in the 
Workplace 

by Kevin Ashley, Ph.D., and Martin Harper, Ph.D., Clll 

The health of workers in many industries is at risk through occupational exposure to 

toxic substances. In order to estimate workers' exposures, occupational contact with 

airborne hazardous materials at the job site is typically monitored by sampling and 

analyzing workplace atmospheres. This monitoring takes place because, in 

occupational settings, inhalation is ordinarily the most likely route of entry of 

hazardous substances into the body. Dermal contact and ingestion are other potential 

routes ofoccupational exposure to chemical agents. Hence in addition to methods for 

workplace air monitoring, procedures for measuring surface contaminants in the 

workplace are also desirable. 

Within ASTM International Commit tee D22 on Sampling and Analysis of 

Atmospheres, Subcommittee D22.04 on Sampling and Analysis of Workplace 

Atmospheres produces standards that describe methods of collecting and measuring 

chemical hazards in the workplace. This subcommittee has been active for decades, 

and its members (presently numbering more than 50) have developed many needed 

standards consisting oftest methods, practices, and guides. These consensus standards 

are meani'for use by industrial hygienists, chemists, engineers, health physicists, 

toxicologists, epidemiologists, and myriad other professionals. To date, D22.04 has 

promulgated more than 30 standards (Table l ). Many of these standards have also 
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appeared in ASTM compendia publications such as Environmental Sampling and 

Analysis. Different types of standards are produced, including standards for 

terminology, as well as standard guides, practices, and test methods (in order of 

increasingly detailed specification). 

Workplace Standards Development 

Standards developed by Subcommittee D22.04 cover a broad range of subjects. 

Chemical agents covered include, for instance, toxic organic and inorganic gases and 

vapors; acid mists; and metals and metalloids in aerosols and surface dusts. Examples 

of standard methods for monitoring toxic organic vapors of concern include methods 

for isocyanates, vinyl chloride, and ethylene oxide. Standard procedures for 

measuring inorganic species such as fluorides, sulfuric acid mist, and hydrogen 

sulfide have also been developed. ASTM sampling and analytical methods for 

harmful metals such as lead and hexavalent chromium in workplace air have recently 

been published. In addition to specific chemical species, standard test methods for 

determining toxic agents such as crystalline ceramic whiskers, asphalt fumes, and 

diesel particulate matter have also been promulgated. 

Ordinarily, the portions of these ASTM standard methods dealing with sampling are 

meant for use by industrial hygienists, while the sample preparation and analysis 

aspects are targeted for use by laboratory personnel, that is, chemists. Standard . 

sample collection procedures may involve filter sampling for aerosols of interest, 

sorbent tube sampling of gases and vapors, and/or sampling of specific aerosol 

fractions ofa particular size range of concern. Depending on the sampling objectives, 

the industrial hygienist could rely on standard procedures to obtain personal samples 

of air to which workers are exposed by attaching a sampling device to the worker. 

Alternatively, the industrial hygienist might instead obtain area samples of airborne 

substances in specific work areas, for example, near emission sources. 

Samples can be "spot" measurements, taken by using direct-reading methods (for 

example, colorimetric techniques), or they may be long-term samples requiring 

laboratory analysis. Depending on the application, standard analytical test methods 

might be based on techniques as simple as gravimetry, or more complicated 

methodologies such as gas or liquid chromatography, and electrochemical or 

spectrometric measurement, to cite a few examples. Extraction or digestion, and 

derivatization techniques are also described, where necessary for analysis. These 

ASTM standard methods are available for use by analysts in industrial hygiene 

chemistry laboratories. 

In addition to the numerous standard test methods that can be applied in measuring 

toxic agents in the workplace, ASTM standard procedures for other matters of 

concern in workplace monitoring have been developed. For instance, standards on 

workplace sampling strategies, calibration of sampling instrumentation, and 

minimization of errors associated with weighing collected aerosols have been 

published. Quality assurance and quality control aspects are addressed in all 

standards, thus ensuring consistency in sampling and analysis and optimal data 

quality. 

Currently, the subcommittee is addressing several new work items. These include a 

draft document on counting collected airborne fibers (including asbestos), another 

draft describing the determination of metals and metalloids by atomic emission 

spectrometry, as well as new work items under consideration for the sampling and 

analysis of airborne silica dusts. The membership of D22.04 would like to solicit 
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ideas for any additional new standards that may be needed for workplace exposure 

monitoring purposes. 

Symposia 

A number of ASTM symposia sponsored or co-sponsored by Committee D22 are 

concerned, at least in part, with workplace monitoring; some of these past and future 

symposia are listed in Table 2. D22 holds biennial summer week-long informal 

conferences on new developments in its areas of interest, and formal conferences in 

alternate years. The latter have resulted in a number of ASTM Special Technical 

Publications. Occasionally other, shorter symposia (ordinarily two days) are held in 

conjunction with D22 meetings during ASTM committee week. ASTM International 

has ceased publishing Special Technical Publications; however, papers presented at 

ASTM-sponsored symposia can be submitted for consideration for publication in the 

new, peer-reviewed Journal of ASTM International. 

Conclusion 

Consensus standards are considered by many to be the most technically sound and 

most credible documents for use in their particular fields of application. This was 

recognized by the U.S. Congress through passage of the National Technology 

Transfer and Advancement Act of 1995 (Public Law 104-113), which directs federal 

agencies to (a) rely upon consensus standards in their guidelines and activities, and (b) 

participate in the consensus standards development process. Voluntary consensus 

standards are often used as a basis for commercial and regulatory action. For instance, 

in the United States, many ASTM standards having to do with the workplace and the 

environment have been cited in regulations promulgated by the U.S. Environmental 

Protection Agency and the Occupational Safety and Health Administration. 

Employees of both of these agencies as well as the National Institute for Occupational 

Safety and Health of the Centers for Disease Control and Prevention regularly attend 

meetings of Committee D22 and its subcommittees. 
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