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Standard Guide for
Air Monitoring at Waste Management Facilities for Worker
Protection *

This standard is issued under the fixed designation D 4844; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope OSHA Analytical Methods Manual
1.1 This guide is intended to provide a standardized ap- NIOSH Manual for Analytical Methods _
proach for establishing and carrying out an air monitoring OSHA, 29 CFR Part 1910 Hazardous Waste Operations and

program to protect workers at waste management faciliies. Emergency Response; Interim Final Rule, December

This guide may apply to routine operations at an active
treatment, storage, or disposal site or the extraordinary condf'g— Terminology
tions that can be encountered in opening and cleaning up a L
remedial action site. 3.1 Definitions: , o _

1.2 Any user of this guide must understand that it is 3-1.1 Generai—Terminology commonly used in air moni-
impossible to predict all the difficulties that could develop at atoring can be found in Terminology D 1356.
waste management facility due to hazardous airborne emis- 3-2 Descriptions of Terms Specific to This Standard:
sions. Although air contaminant measurements obtained in 3:2-1 operating site-an operating site is a location or
accordance with this guide may indicate acceptable or tolerabl@cility where waste is treated, stored, or disposed as part of an
levels of toxic agents are present, care and judgment must stfin-9oINg operation.

be exercised before concluding that all atmospheric contami- 3-2-2 remedial action site-a remedial action site is a
nants at the site are under control. location or facility that may pose a threat to human health and

the environment.
2. Referenced Documents

2.1 ASTM Standards: 4. Summary of Guide

D 1356 Terminology Relating to Atmospheric Sampling 4.1 The procedures described in this guide address safety
and Analysig considerations, acute health hazards, and chronic health haz-

D 1357 Practice for Planning the Sampling of the Ambientards due to airborne hazardous materials.
Atmospher 4.2 Monitoring concepts are described for cleanup opera-

D 1605 Practices for Sampling Atmospheres for Analysis ofions at remedial action sites as well as routine activities at
Gases and Vapdts operational waste management sites.

D 3_614 Guide for I_Evaluating Laboratories Engaged in Samy Significance and Use
pling and Analysis of Atmospheres and Emissions . . o )

D 4687 Guide for General Planning of Waste Samgling 5.1 The techniques of air monitoring are many and varied.

22 1SO Standard: This guide is intended to describe the standard approaches that

ISO 17025 General Requirements for the Competence A€ used in designing an air monitoring program to protect

Testing and Calibration Laboratorfes waste management site workers. o -
2.3 Federal Standards: 5.2 When entering a remedial action site to initiate an

investigation or a cleanup operation, operating personnel may
be faced with the extreme hazards of fire, explosion, and acute
or chronic health hazards. A thorough safety and health

L This guide is under the jurisdiction of ASTM Committee D34 on Waste

Management and is the direct responsibility of Subcommittee D34.01.01 om——————

Planning for Sampling. 51985 manual available from Occupational Safety and Health Administration,
Current edition approved March 10, 2003. Published May 2003. Originally OSHA Analytical Laboratory, Salt Lake City, UT.

approved in 1988. Last previous edition approved in 1988 as D 4844-88 (1998). ° Third edition manual, February 1984, available from the National Institute of

2 Annual Book of ASTM Standardgol 11.03. Occupational Safety and Health, (NIOSH), Cincinnati, OH.
2 Annual Book of ASTM Standardggl 11.04. 7 Available from the Superintendent of Documents, Government Printing Office,
4 Adopted by ASTM as an American National Standard. Washington, DC, 20401.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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program, including a site-specific safety and health plan, must 6.3.1 The choice of sampling method is most often tied in
be in place to direct worker activity. Details for such plans canwith the analytical method. There may be no difference in the
be found in the OSHA Interim Final Rule for Hazardous Wasteanalytical work whether it is for a 15-min ceiling sample or a
Operations and Emergency Response and REf2)8 Air 7-h full day sample. If the analytical method has poor sensi-
monitoring is an integral part of such a program. This guidetivity, however, it may be necessary to increase the pump flow
describes equipment and sampling procedures which can tate for the short duration sample to make certain that sufficient
used to evaluate the airborne hazard potential so as to gain asdmple is collected. Such fine adjustments must be worked out
maintain control over the situation at the site. between the sampling personnel and the laboratory personnel.
5.3 Upon obtaining readings at the site, a decision must b&xtensive guidance on the latest developments in air sampling
made as to whether conditions are under control or not. Thaechnology is available in RefS, 4).
decision will depend on the nature of the contaminants 6.3.2 A number of sources of information are available to
(toxicity, reactivity, volatility, etc.), the extent (area affected, describe general methodology. Practice D 1605 lists some of
number of workers, etc.) of the problem and the level of worketthe classic methods that have been used when sampling for
protection available. Since all such parameters will be sitgjases or vapors. The American Conference of Governmental
specific, the necessary decision-making is beyond the range tidustrial Hygienists offers a publication, R@&f), that provides
this guide. a review of newer equipment and methodology. The final
5.4 This guide does not include monitoring sites containingcombination of equipment and procedures is predicted on the
radioactive materials, nor does it cover general safety aspectsrecision, accuracy, and sensitivity needed to support the test
such as access to emergency equipment or medical support @fotocol.

emergency needs. These items should be covered in a safetys.3.3 Once the goals and protocol for the sampling program

and health plan. have been set, specific sampling/analytical methods must be
5.5 Itis recommended that this guide be used in conjunctiogelected. Within thénnual Book of ASTM Standardélume

with Guide D 4687. 11.03 is dedicated to atmospheric analysis and to occupational

health and safety issues. Some applicable methods from that

6. General Considerations reference are listed in Annex Al. Other sources of health and

6.1 That aspect of science which routinely deals with thesafety support include the NIOSH Manual of Analytical
assessment of airborne hazards to workers is known ddethods and the OSHA Analytical Methods Manual. The
industrial hygiene. Professional industrial hygienists, besidespecific equipment and sampling media for a particular set of
measuring the concentration of contaminants in air, recomairborne contaminants are selected from sources such as these.
mend means for controlling such airborne hazards, protecting
workers, and demonstrating compliance with applicable lawg. Procedures
and reg_ulations. Ac_ertif_ied industrial hygienist generally offers 71 Operating Site
the optimum combination of background and credentials for

recognizing, eyaluatlng, and controlhng workplage health hf"‘zi”nonitoring activities at an operational waste treatment, storage,
ards. If industrial hygle.ne staff support is not available on site, disposal site. At an operating site, controls (work practices,
coverage can be obtained thr(_)ugh the use of co_nsultants aréglgineering controls, and personal protective equipment)
possibly through loss prevention insurance carriers. The 'S ould be in place to minimize the exposure of workers to

mainder of this guide reflects the general thought process th‘Wazardous conditions. These are defined in the health and
an industrial hygiene professional would most likely gosafety plan

wg%gg; ':t gs\f\?;sl,[[zh:rr:gnzré:rlr:ernf gilfg.rlng program to protect 7.1.2 Knowledge of Materials—K_now_Ied_ge o_f_the materials_
6.2 Establishing a Test Protocol arriving at or present at an operating site is critical to the design
6.2 1 Various combinations of equipment and samplin of a sampllng plan. If hazardqus wastes are arriving, be sure
tecrlmliques are used in work place air monitoring. The bes hat they are listed on the mgmfegt. The resqlts of waste sample
monitoring program is one that combines accuracy With timely nalyses' will also h.elp to identify contaminants of greatest
concern in an incoming shipment. It is also likely that specific

resépggsglr_rl]ré a ggféufgre?g;/te Tc?tgzglr.which is selected for arUSers of the disposal site will tend to be consistent in the types
. P P of wastes they send to the site based on the generating process
industrial hygiene study depends on the nature of the contam|-

nants and the end purpose of the monitoring effort (that isémd history of shipment. For example, paint manufacturers will

. . . . “most likely send mixtures of solvents, resins, and pigments,
routine monitoring, sea_rchmg for worst case exposure, IOOkIngvhereas plating firms will generally send alkaline sludge of
for contaminant leaks in a process).

6.3 Selecting Specific Methads heavy metal waste; and so on. Deviation from established

' g-p patterns, however, is possible and should not be discounted in
sampling plan design.

7.1.3 Worker Sampling

8 The boldface numbers in parentheses refer to the list of references at the end of 7.1.3.1 Of all the different techniques for Workplace air
this guide. P P , R

° Subcommittee E34.18 of ASTM Committee E34 on Occupational Health and.momtonng’ pers?ﬂal sampllng Ic()f the worker’s preathlng ZO”?
Safety is developing a guide for industrial hygiene air monitoring programs titled!S paramoynt. W ' € some workers may be quite sedentary in
“Standard Guide to Air Sampling Strategies for Worker and Workplace Protection.”an operations trailer at a control panel, others may be out

7.1.1 The procedures described in this section apply to air
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covering all areas of the work site. For this reason, the 7.1.4.2 A combustible vapor meter in a solvent storage area
assessment must be capable of following the activity of thean give warning before an employee must walk in to find a
worker. leak.

7.1.3.2 The first order of personal monitoring is long dura- 7.1.4.3 A carbon monoxide monitoring system around a
tion time-weighted-average (TWA) sampling. For an 8-h workpyrolyzer or incinerator can warn both the operator in the
shift, be sure that TWA samples are at a minimum of 7-hcontrol room and workers in the loading area of a system upset.
duration either as a single sample or a series of two or more 7.1.4.4 An oxygen meter permanently mounted in a below
samples. For any other work hour situation, the procedure is tground pit can warn an employee of an oxygen deficient
sample for the duration of the shift less 1 h. For workersatmosphere before he enters the confined space.
handling organic wastes (for example, vapor degreaser solvent7 1 4.5 Direct reading colorimetric tubes R¢), offer a
waste) the program would call for charcoal tube sampling withconvenient means for obtaining a quick reading. Besides their
analysis for one or two of the chlorinated solvents most likelysuitability for qualitative checks (see Annex A2), they also
to be present in the waste. Such TWA monitoring, as well as thprovide reasonable quantitative estimates.
following information, would be repeated periodically to 71 g Complex Exposure Potential

ensure that worker exposure is not |ncrga5|_ng. 7.1.5.1 Although much of the sampling effort may involve
7.1.3.3 Another form of personal monitoring that would be monitoring for one or two particular contaminants on specific
carried out is for peak exposures. For example, 15-min ceilingperations, there will be other times when the exposure
Samples mlght be taken while a set of containers was beingotentia| is more Comp|ex_ Examp|es of more Comp|ex moni-
opened to inspect or remove the contents. The same type @ring might include:l) where a sludge is handled on site, and
sampling might be done while pumping the contents of a truckhere is a chance of spillage and eventual spreading of the
into a holding tank. At these times, personal protective equipdebris around the site by vehicular trafic and wind, dust
ment (for example, respiratory protection) is often used tasamples will need to be analyzed periodically for heavy metals;
minimize worker exposure to vapors. Ceiling samples will help2) where waste from a polymer plant (in particular one
ensure that workers are using respirators having a high enougitocessing nitrile rubber or acrylonitrile butadiene styrene,
protection factor. (ABS) plastic) is handled on site, it may be necessary to devise
7.1.3.4 Ceiling samples might be the only form of monitor-2 sampling protocol which looks for trace quantities of
ing for certain toxic agents. If waste acid pickling solution acrylonitrile in an atmosphere dominated by one or two less
were to come in from a steel mill for neutralization, it might be harmful organic vapors3) where polychlorinated biphenyl,
appropriate to sample for hydrogen chloride. In that instancelPCB) vapor can be carried into the atmosphere by methane
only 15-min samples would be of interest, because that is ho@as evolving from a closed site, Rg), monitoring must cover
exposure to HCl is controlled by health/regulatory agencies. these and perhaps other compounds;4nehere a wide range
7.1.3.5 New equipment has come into use to cover botr?f similar compounds arise, such as in some organic wastes and

TWA and peak sampling. Some personal dosimeters, worn b . gas, the cumule_ltivg _effect must b? estimated rather than

the employees, give an overall average exposure and also° potential effect of individual cgntamlnants.

record the instantaneous exposures of the worker during the 7-1.6 Data Storage and Analysis

day. These units, which are read out on a portable computer, 7.1.6.1 The various forms of air monitoring described in

are generally good for only one particular contaminant, thougtf-1.3, 7.1.4, and 7.1.5 will result in the accumulation of a

all the different types are read using the same computer. Thesélbstantial amount of data by the site operator. The data need

might be very useful in monitoring a heavy equipment operatof0 be recorded and catalogued in a manner that provides for

for carbon monoxide or a waste treatment plant attendant foieady retrieval and comparison.

sulfur dioxide. 7.1.6.2 Store and retrieve data so that the level of airborne
7.1.3.6 Another concept to be considered in both the monicontamination can be reviewed over time. In this way seasonal

toring and safety and health plans is the additive effect of' diurnal trends may be identified.

certain substances. Paragraph 7.1.3.2 presented the concept of.1.6.3 The site operator may want to determine if certain

screening for only one or two solvents. When this is done, th&hipments or customers are sending waste material that is

eventual comparison with permissible exposure limits must bélifficult to handle.

done using a safety factor. This safety factor is intended to take 7.1.7 Quantitative Considerations

account of the possible effects of other similar compounds 7.1.7.1 The premise of most of the discussion of Section 7

which are likely to be present, but are not measured routinelys that the site operator has at least some working knowledge of
7.1.4 Area Monitoring the materials being handled. As stated previously, however,

7.1.4.1 A good complement to personal monitoring is fixedSUrPrises can be expected.
location area monitoring. This can be done with either sample 7.1.7.2 An unexpected odor or phase separation may indi-
collecting-type equipment, direct reading instruments, or specate an unknown is present in the waste material.
cialized fixed-parameter monitors such as those described in 7.1.7.3 An abnormal reaction in a neutralization process
7.1.3.5. Area monitoring offers the advantage of potentiallymay be a sign that an unexpected volatile is being emitted.
providing an early warning. Given this reality, even the best run waste site may have to
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analyze for unknowns in the work atmosphere. For the follow-given design, and the skill of the operator will determine the

ing reasons it is important to be aware of the qualitative aspectsuitability of an instrument in terms of freedom from such bias.

of air monitoring as they are described in 7.2. 7.2.4.4 The complexity of the chemical matrix at the site
7.2 Remedial Action Site will determine the level of sophistication of instrument array
7.2.1 The level of hazard that is found by air monitoring atthat will be needed to obtain a reliable identification of the

a remedial action waste site can vary from relatively innocuou$azardous agents that are present.

to very dangerous. The uncertainty associated with the types 7.2.4.5 Alisting of such equipment along with a discussion

and composition of wastes present at these sites complicaté$ capabilities and limitations is presented in Annex Al.

virtually every aspect of site cleanup and monitoring. For thesédditional information on the useful application of such

reasons a thorough site characterization must be made befogguipment is available in R&#).

work is started to provide data for a site-specific health and 7.2.5 Qualitative Sample Collection

safety plan, including subsequent air monitoring requirements. 7.2.5.1 Just as with quantitative determination, the most
7.2.2 Qualitative Assessment reliable technique in qualitative sampling, for the most part, is
7.2.2.1 From an operational viewpoint, a prime differenceconcentration of airborne contaminants using a collection

between a remedial action site and an operating site is the neégvice followed by appropriate laboratory analysis.

for qualitative assessment. The unknowns at an abandoned site”-2.5.2 For metal dusts (or dust containing heavy metal

require a qualitative analysis of the work environment prior tocontaminants) a series of 37-mm diameter membrane samples
any quantitative measurements. or hlgh volume filter Samples would be taken at various

7.2.2.2 Before starting cleanup activity, check availablgocations around the site. _ o
records to gain knowledge of the materials that might have 7-2.5.3 These would then be submitted for analysis via some
been treated, stored, or buried on the site. Be sure that labels §§n€ral analytical technique such as inductively-coupled
drums also are checked to see if there is some information ofl@Sma spectrometry, which can determine a large number of
the hazardous nature of the material contained inside. metals per sample. Certain volatile materials, such as arsenic

7.2.2.3 Qualitative assessment must be conducted in ¢Pmpounds or mercury, would have to be sampled separately.
systematic fashion. Be sure that the operating areas are mapped -2--4 Organic vapors can be sampled by drawing site air

and perhaps gridded so that the assessment can be done wifiough an array of absorbent packed tubes. By using different
minimal chance of overlooking important zones. tube packing materials in a manifold system, it is possible to
7.2.3 Safety Monitoring sample for a wide range of organics concurrently.

7.2.3.1 Identify life threatening situations due to fire, explo- 7.2.5.5 A popular combination of packings is charcoal,

sion, and toxic hazards as the first air monitoring concerns fopjlz_ignesuljsthnlcaté? pher|1yletng oxide plgrogjs %olym’té;f;(ajnd ith
personnel starting a cleanup action. silica gel. These sample tubes wou e desorbed either

7.2.3.2 Enclosed spaces bring the danger of suffocation b hne;m;!y\/?ar ;Sgggngi?]:t?gr?p;aﬁrrg'r);aotl;scr)gvehr}:i;g; ivirgilrjgrln_
excessive chemical vapors causing an oxygen deficiency. e r)(/)r other appropriate angl tical methogl [?ecom osi?ion can
7.2.3.3 For these reasons make sure that the first pieces Ife pprop Y ' P

; . . . Be a problem using thermal desorption.
\e,gu:ﬁn:entzrosnaigec’,xReg r?1r:t(:rhse '?r:gezreNSV(?LTIg gngggtt'glzc n7.2.5.6 Additional techniques, more specific in nature, can
theparea and ma oaltgan hiah h.azard areas BE used for other agents. If acid gases are suspect, air can be

P vy hg . ' . bubbled through a buffer solution which is then checked by pH
7.2.3.4 Personal monitoring devices are also available t

K f : diti : diately. This t fﬂweter, specific ion electrode, or ion chromatography. For
wa{n V\;]qrherr]s of unsa etccin ions 'mmeb 'a}[ﬁ Y- II<S yper? esticides and PCBs even more specific sampling/analysis
unit, which has a preset alarm, is worn by the worker on hig.J o0 0o o e available.

belt as he goes about the site performmg his work. 7.2.5.7 No direct reading meter is available for asbestos, so
7'2'.3'5 When a new area .Of the site s e_ntergd or anOth"?f'are is required if suspicious deposits are encountered or
level is unearthed, the mapping routine for imminent dangeg nicinated. Bulk samples will have to be taken for qualitative
situation would be repeated. The routine monitoring of th&qeniification using a technique such as polarizing light mi-
S|te-speC|f|c health gnd safety plan Woulq be run from then ONcroscopy. Any attempt to use an air sample for qualitative
7.2.4 Direct Reading Meters and Dosimeters identification of asbestos fibers will most likely end up in the
7.2.4.1 Once the initial safety survey has been completed, gse of an extremely demanding analytical procedure, such as a
more sensitive screening is needed to determine the presenceégfanning electron microscope with X-ray diffraction analysis.
acute and chronic health hazards. It may be necessary t0 Ugfce asbestos has been positively identified, conventional fiber
the air data to define potentially contaminated zones wherggynting techniques are used for quantitation in air samples.
specific personal protective equipment and decontamination 7 5 g Select Toxic Agents for Monitoring
procedures are required. 7.2.6.1 Previous procedures described in 7.2.1 through 7.2.5

7.2.4.2 A wide array of direct reading instruments andshould provide site operating or surveying personnel with an
personal dosimeters can be used to search for classes of, or
specific, chemical agents. -
. . . . “pe 10 i ili H 1
7.2.4.3 Most direct readmg instruments either lack SpeCIfIC— _Magnesmm silicate a_lvallable frqm various sources under the tradename
. ible to interferen The technol df Fr|0r|5||, has been found suitable for this purpose.
ity or are Susceptlb € 10 Interierences. € lecnnology used ior u Phenylene oxide porous polymer available from various sources under the

the basic design, the relative price of the instrument within aradename Tenax, has been found suitable for this purpose.
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appreciable amount of qualitative information from directto correct an out-of-control conditipm 2 to4-week wait for
reading instruments and laboratory analysis of collected aianalytical results is out of the question. Since some samples in
samples. In addition, data should be available from thahe program may very well be of lesser significance, it would
preliminary paper studies and from laboratory results on theéot matter if site personnel had to wait for those results. For
analysis of bulk samples taken from waste drums, lagoonghat reason, it is recommended that some type of priority

tanks, other equipment, and perhaps contaminated soil. system be established to identify those samples which are
7.2.6.2 Select key parameters to be monitored quantitativelgritical and those which can be put on a slower schedule.
based on: 7.2.7.5 Periodic Qualitative—To detect residual unknown
a) Those which must be monitored due to applicable airemissions at the site, it is recommended that qualitative
regulatory controls (for example, lead, benzene). determinations be carried out periodically. The results of these
b) Those offering the most severe risk to health, even irtests may require additional quantitative monitoring. As a
trace quantities (for example, methyl isocyanate). minimum, the results for the analysis of bulk samples should

¢) Those that are dominant in the site environment due tde reviewed periodically to identify any new compounds which
guantity and volatility or dispersion (for example, chlorinatedmay become airborne hazards.
solvents).

7.2.7 Quantitative Assessment 8. Quality Assurance

7.2.7.1 Once the hazardous agents have been identified, airg.1 Regardless of the end purpose of the particular air
sampling routines must be established to determine the coRampling effort, the work must be conducted with a firm
centration of those substances in the site atmosphere. Thigvareness of quality control. Procedures must be in place to
information is needed to ensure that site workers are adcontrol the calibration of direct reading meters and sampling
equately protected and for regulatory requirements. equipment, sample handling, analytical precision and bias, and

7.2.7.2 Operating Site Similarity-Once the unknowns at data handling?

the remedial action site are for the most part accounted for, 8.2 A full-range quality assurance program can be devel-
establishment of a testing program is similar to that for anpped using Practice D 3614.
operating disposal site. Refer then to 7.1 for guidance except 8.3 If a certain segment of the surveillance effort, such as
for the modifications that follow. analytical support, is to be handled by an outside organization,
7.2.7.3Increased Sampling FrequereyConditions at a then the quality program must be extended over the outside
cleanup site are much more unstable than at an operatingganization. One approach to this particular situation is to
disposal site. The level of control over airborne emissions igestrict analytical support to a professionally accredited indus-
greatly reduced in a cleanup operation. As a result, much widefial hygiene laboratory. Though the laboratory would have its
inter-day and intra-day fluctuations in the concentrations obwn quality control program, it would still be necessary to
airborne contaminants can be expected. To account for suavaluate the outside organization in the manner of ISO 17025.
variations, increase frequency. In a cleanup operation, daily
guantitative monitoring may be required.
7.2.7.4 Timely Analytical Support-Considering the wide
range of conditions that are possible at remedial action sites, It ., Subcommittee D34.01 is in the process of developing a standard for quality

is mOSt important.that timely analytical suppc_)rt be qvailable- |_fassurance in waste and environmental sampling that has an excellent discussion on
an intense sampling program has been designed in attemptitg use of control samples.
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ANNEXES

(Mandatory Information)

Al. INDUSTRIAL HYGIENE TEST METHODS AND PRACTICES

TABLE Al.1 ASTM Standards 2

Test Requirements

Asbestos
bis (Chloromethyl) Ether

Metals
Hydrocarbon Gases
Carbon Monoxide

Oxides of Nitrogen
Fluoride

Hydrogen Sulfide
Inorganic Lead
Mercaptans

Particulate (Coke Ovens)
Respirable Dust

Sulfur Dioxide

Organic Vapors

General Air Analyzer
Particulate (Hi-Vol)

Organic Vapors

Detector Tubes
Length-of-Stain Dosimeters

D 4240 Test Method for Airborne Asbestos Concentration in Workplace Atmosphere

D 3476 Test Method for bis (Chloromethyl) Ether (bis CME) in Workplace Atmospheres (Gas Chromatography—
Mass Spectrometry)

D 4185 Practice for Measurement of Metals in Workplace Atmosphere by Atomic Absorption Spectrophotometry
D 2820 Test Method for C, through Cs Hydrocarbons in the Atmosphere by Gas Chromatography

D 3162 Test Method for Carbon Monoxide in the Atmosphere (Continuous Measurement by Nondispersive
Infrared Spectrometry)

D 3824 Test Methods for Continuous Measurement of Oxides of Nitrogen in the Ambient or Workplace
Atmosphere by the Chemiluminescent Method

D 3269 Test Methods for Fluoride Content of the Atmosphere and Plant Tissues (Manual Procedures), Analysis
for

D 4323 Test Method for Hydrogen Sulfide in the Atmosphere by Rate of Change of Reflectance

D 3413 Test Method for Lead (Inorganic) in Workplace Atmospheres by Atomic Absorption Spectrometry

D 2913 Test Method for Mercaptan Content of the Atmosphere

D 4600 Test Method for Benzene-Soluble Particulate Matter in Workplace Atmospheres, Determination of

D 4532 Test Method for Respirable Dust in Workplace Atmospheres

D 3449 Test Method for Sulfur Dioxide in Workplace Atmospheres (Barium Perchorate Method)

D 3687 Practice for Analysis of Organic Compound Vapors Collected by the Activated Charcoal Tube Adsorption

D 3249 Practice for General Ambient Air Analyzer Procedures

D 4096 Practice for Particulate (Airborne Matter), Collection and Mass Determination of, Application of the Hi-Vol
(High Volume) Sampler Method

D 3686 Practice for Sampling Atmospheres to Collect Organic Compound Vapors (Activated Charcoal Tube
Adsorption Method)

D 4490 Practice for Toxic Gases or Vapors Using Detector Tubes, Measuring the Concentration of

D 4599 Practice for Toxic Gases or Vapors Using Length-of-Stain Dosimeter, Measuring the Concentration of
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A2. DIRECT READING AIR MONITORING EQUIPMENT AND DOSIMETERS

A2.1 Photo-lonization Meter-Battery Operated Device A2.4 Portable Gas Chromatograph

A2.1.1 Basic Desiga-Draws in air and ionizes organic A2 4.1 Basic Desiga-Truly portable GC equipment with
compounds using ultra-violet radiation; charged plates measuggoice of Flame lonization Detector (FID), Electron Capture
proportional current flow due to ionized field RE). Detector, (ECD), or Photo lonization Detector, (PID) and with

A2.1.2 _L.imits—Sensitivity down to the ppm range, but choices of standard packed columns; though not a direct
non-specific except for very broad categories (for examplereading instrument. it is used in the field

aromatic versus non-aromatic) by selection of lamp with o , o
appropriate UV outpui. _A2.4.2 _lelts—ReIatNer good se_nsmwty and_can se_paraFe
mixtures in a gas sample, but as with GC, requires calibration
A2.2 Colorimetric Indicator Tubes with analytes of interest at time of use.
A2.2.1 Basic Desigr-Single use glass tubes containing
chemical reactants which change color in presence of the A2.5 Portable Combustible Gas Meter
Eg;tg(—:érf]t(éa)nalyte, length of stain is proportional to concentra- A2.5.1 Basic Desigr-Battery operated catalytic combus-
A2 2 Li'mits—Convenient a . .. __tion changes electrical conductivity of detector; fog, KCO,
2. pparatus with poor precision ) .
but good sensitivity. Response is generally for an entire class (ﬁnd any cgmpushble orgam.c. ) ]
Compounds (for examp'e' chlorinated hydrocarbon) and some- A2.5.2 LImItS—Used for h|gher Concentl’atlons, partICU|ar|y
times susceptible to interferences (oxidizer may bleach ouf low % range to check for explosive atmospheres. Non-
color). specific and can be a source of ignition.

A2.3 Electrolytic Cell Detectors

A2.3.1 Basic Desigr—Battery operated monitors using . . .
solid state electrolytic cell in which conductivity of cell A2.6.1 Basic Desigr-Sometimes battery operated, senses

material changes in proportion to concentration gSHCO, ~ ©rganic or inorganic gases capable of IR absorption.

CH,, SG, or O,. A2.6.2 Limits—If a non-dispersive instrument, it is not
A2.3.2 Limits—Good sensitivity and freedom from interfer- specific. Dispersive instruments not battery powered, but are

ences, but each cell is for a specific gas resulting in fiveselective. Requires experienced analyst when dealing with a

different instruments to cover all five gases. mixture of compounds.

A2.6 Portable Infrared Analyzer
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