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Chapter XIV

RECORDKEEPING

The recording of data obtained in any
activity necessifates the development of
necessary forms and their orderly completion
in a neat and efficient manner if the data is to
serve the purposes for which it is obtained.
The Federal Occupational Safety and Health
Act (OSH-Act), and the various standards
promulgated thereunder, requires the collec-
tion and recording of considerable data on the
exposures of employees to toxic materials and
hazardous physical conditions for review by
the OSHA compliance officers and the em-
ployees so exposed. The neatness and
thoroughness with which such records are
maintained not only reflects upon the quality
of the industrial hyglene or environmental
health program, but allows plant personnel to
readily review the test data and establish
conclusions relative to compliance with
OSHA standards. The maintenance of these
records is specifically provided for under the
OSH-Act in Sections 8 (¢) and 20 (a) (5).
However, in developing a recordkeeping pro-
gram, it is desirable to go beyond the mere
statutory requirements and to anticipate
future needs which may be for plant use or
for possible proposed standards in the future.
Therefore, the necessity for maintaining
thorough accurate records on the work en-
vironment should be quite clear to all plant
personnel responsible for environmental
health tests.

Records to be of value must be accurate,
complete, appropriate, and at the same time
as concise as possible. There are many reasons
for keeping records applicable to industrial
hygiene or environmental health activities.
The most important rcason is to periodically
document an employee’s (or group of cm-
ployecs) exposure to known atmospheric con-
taminants or physical conditions. Such
records do not only determine whether or not
an exposure of an employee is in conjunction
with OSHA standards but can provide data
and the potential influence, if any, of his
working environment upon him during his
total employment period. From the Corpora-
tion’s viewpoint, environmental health rec-
ords can also be beneficial in grievances,
arbitrations and compensation cases. All of
these aspects point up the great need for
concise and accurate records.

Good records require, among other factors,
good measurements. The need for accurate
samples, when monitoring the worker’s en-

vironment, has been emphasized in previous
chapters. Unless this is done, the data derived
from the sample has little value. Accurate
sampling involves more than good instrumen-
tation. It necessitates recording data on the
operations under scrutiny, whether or not the
conditions observed are representative, the
operating ratc of the instrumentation, the
location and duration of the sample and other
information. In other words, it is just as
important to record all the data pertinent to a
sample as it is to collect the sample. Good
instrumentation is only one phase of col-
lecting good environmental data.

Environmental Health Inventory

Before an industrial hygiene (environmen-
tal health) sampling program can be effective-
ly undertaken, knowledge must be developed
on where potentially toxic materials and
harmful physical conditions are or may be
present. This requires a walk-thru type of
survey by an industrial hygienist or one
adequately trained in associating work con-
ditions and materials with potential health
hazards, to determine for each job classifica-
tion (1) a brief job description; (2) the
materials used, by-products and products
formed and equipment used; and (3) measures
afforded for health protection. An appropri-
ate form on which to record this data is
shown in Figure 14-1. In completing this
form, it is vital to be brief in recording the
pertinent information. Excessive wordage
should be avoided. The most important in-
formation in this form is recorded in Columns
(3) and (4) which rclate to the materials used
and control measures. The potential hcalth
hazards will be derived from Column (3). The
control measurcs which are to be recorded in
Column (4) are indicated by mercly checking
the appropriate space and noting in the spaces
afforded other pertinent information relative
to the control measures., For example, if
respirators are provided, it would be pertinent
to note the manufacturcr and type, such as
“MSA Dustfoe-66.”

Upon completion of Figure 14-1 for any
division, department or room, the last column
is completed by indicating the exposures in
each job category utilizing a code consisting
of the material abbreviations and materials
shown in Figure 14-2. This should be done by
a professional industrial hygienist at the start
of the program. Therefore, Environmental
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Health — Pittsburgh should be contacted
when the form is completed. Figure 14-2 is a
form for summarizing the exposures by
department, occupation and type. From this
form one can readily review the location of
the exposures to air contaminants and physi-
cal conditions. The presence of these ex-
posures is denoted by merely an “x’ mark in
the appropriate box. After thoroughly review-
ing the data recorded on these forms, one can
establish the sampling or testing program.

Sampling Data

It has becn previously stated that the
adequacy and accuracy of the sampling data
largely determine the validity of the evalua-
tion derived from the test results. Therefore,
such data should be as complete as possible
and obtained during sampling. The data col-
lected in the field during testing should be
recorded for each test on an appropriate form
such as the one shown in Figure 14-3 or
logged in a field notebook. Certain basic
information is required in all sample data or
measurements of physical conditions, and in
addition, notes should be made regarding
special situations which may influence the
sample or the interpretation of the analytical
results. The data recorded, as a minimum,
should include (1) where the sample was
taken, (2) when it was taken, and (3) the
volume of air that was sampled, (4) the name
of the sampling instrument, (5) the type of
sample (breathing zone or fixed position), and
(6) the operating conditions. Sample location
should be specified first by noting the plant
name and geographical location; next, the
department, and finally the specific location
in that department. Most samples will be
collected by a workcer wearing a personal
sampling device. In such cases, the cmployee’s
name and/or identification number, as well as
his occupation should be recorded. For area
samples, it'is possible to describe the sampling
location by reference to numbers on the
building columns or other designations used
within a given plant. The records should be
sufficiently detailed that another individual
would be able to locate the sampling area
without the assistance of the person recording
the data. When there are a number of singular
work stations, machines or jobs in a given
department and only one is sampled, then
reference should be made to that one loca-
tion.

The date on which the sample was taken
must be recorded, as well as the time the
sampling period began and the time sampling
ended. If for some reasons sampling is per-
formed discontinuously the individual times
at which the sampling started and stopped
should be noted. Finally the total number of
hours and/or minutes during which the sam-
ple was taken should be recorded. Summa-
rizing the following information regarding the
samplc itseif should be recorded: (1) the type
and manufacturer of the sampling device,
such as MSA Monitaire Model S, MSA Uni-
versal Tester, General Radio Model 1565-B
sound level meter, ctc.; (2) the number or
identification of a filter, indicator tube or
other collection device; (3) the type of
contaminant, i.e., fume, respirable dust, gas,
etc.; (4) the type of sample, i.c. breathing
zone or fixed position; and (5) the sampling
rate at the start and at each check period
during the shift.

Finally, a brief description of the work
operation being sampled, making special
reference to any features of the job which
relate directly to the production of air con-
taminants for which sampling was being per-
formed. This description should include
reference to local exhaust or mechanical
general ventilation or its abscnce. IFor ex-
ample, arc there windows and if so, are they
opened or closed? Is there an overhead
ventilator or a roof monitor? Are there roof
exhaust fans? Is the point of contaminant
generation enclosed and provided with cx-
haust ventilation and does the system appear
to be effective? Under remarks, it will usually
be useful to make some notation about the
presence or absence of visible dustiness in the
air, of an odor or irritation to the eyes, nose
or throat. Figure 14-3 is an exampic of a
uscful form. Others may be developed for
cach plant’s use but it would be desirable to
standardize.

Analytical Records _

Air samples require analysis of the col-
lected material and/or weighing. These should
be placed in an appropriate container together
with the form requesting analysis and mailed
to ARL-Environmental Health Laboratory,
Monroeville. The form requesting laboratory
analysis (IFigure 14-4) should be completed in
full, To insure accurate records, it is im-
perative that the sample number, location or

VY $00007098




Division:

FIELD SAMPLING

Bldg.:

DATA

Date:

Sampling {nstrument:

Sampling Rate:

BZ Fixed | Tars { Final

SAMPLING | SAMPLE

Contaminants: - Principai: Qther:
Processes in Area: :
Type of Contaminant Coatrol:
SAMPLE| SAMPLE WEIGHT SAMPLE
NO. OF OF VOLUME OPERATING CONDITIONS

Sampled By:

VVV 000007099




(&) (8) () (9) [(}) (¥) (€} (@) (n
a33d1s3q LHOIIM| LHII3M] Wd1 "NIW 31va NOILYJ0T IN3WLIYYd20 ‘ON
SISATVYNY AVILINIG IYNES | 31vy ) 3WIL NOILY¥3dO "80f NOISIAIQ o
SLANSIY TYIILATVYNY Vivd ITdNWYS
Aq winydwoy ‘dsu| YHSO ydag
#'90 patioday sjoq :uo110307
"ix3 ! Anp1v04
pauiwgng 310(]
SISATVYNY d0d S314NWVS

HLV3H Y LN3WNOYIANT

yvv 000007100




operation involved, date, flow rate, sampling
time, initial filter weight and the analysis
required be indicated. All of this information
is necessary to insure complete and accurate
records regarding potential exposure to toxic
materials,

Many gas and vapor samplers and instru-
ments which measure physical agents are
direct reading devices. In the usc of these
instruments it is necessary to gather most of
the previous data and in addition, record the
reading. As indicated earlier, when using a
direct reading instrument, such as a com-
bustible gas analyzer or a sound level mcter,
the needle or indicating device generally
fluctuates constantly. In general, the intent is
to record the average reading along with the
range (maximum and minimum).

In addition to records of samples taken as
just described, it is important to keep good
records concerning the case and maintenance
of sampling equipment. Every instrument
ought to have a log sheet (a sample was shown
in Chapter X, Figure 10-2) on which is
recorded the date that instrument was ac-
quired and dates on which calibrations,
battery charges or maintenance were per-
formed. A separate sheet should be main-
tained for the purpose of recording the actual
calibration data when it is obtaincd. Refer-
ence should always be made to this sheet
when sampling so that suitable corrections for
sampling rate or interpretation of instrument
readings can be made. Frequently it is desir-

able to construct a small calibration chart or
curve and attach it to the instrument for
convenience, but the primary reference
should be in the log book.

Exposure Record (Permanent)

The previously noted forms are employed
to obtain data from which the exposures of
workers, to toxic material and harmiful physi-
cal conditions, may be determined. Accord-
ingly, it is necessary to compile exposures on
an appropriate form. The one used by Head-
quarters Environmental Heaith is shown in
Figure 14-5. Only the data on this form nceds
to be revealed to an OSHA or NIOSH
representative or to the employee. An ex-
posed employee is entitled to be informed
only on the extent of his exposure and not on
that of other employees.

Figure 14-5 is used to record only time-
weighted. average concentrations (TWAC),
derived from breathing zone samples, or mean
average concentrations of air in plant areas.
The former represent exposurc while the
latter represent data from which exposure
may be calculated. This information must be
derived from a 4-hour sample, as a minimurm,
and preferably over the full 8-hour shift. The
duration of the sample must be determined
from knowledge of the variability of the
contaminant concentration over a full-shift
and the mobility of the employce. The
exposure information is recorded by depart-
ment and job involved.
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D. AIR SAMPLING DATA (OSHA-91)

1. Purpose. The Air Sampling Data form
(OSHA-91) provides OSHA's field personnel
with a standard medium for recording the data
required to support a health violation. It also
serves as a Lab submission form for samples re-
quiring analysis at the Sait Lake City Labora-
tory. By serving as the input document for the
Management Information System MIS), it elimi-
nates the Inspection Test/Sample Log
(OSHA-35).

2. Benefits. The OSHA-91 will consolidate cali-
bration records, sampling data, and analysis into
one preformated page with continuation sheets.
It will help to ensure that all necessary informa-
tion for supporting an air violation is recorded
and will facilitate case file review. Moreover, by
serving as the MIS input document it will pro-
vide the National Office with a data base which
can be used to develop new standards and re-
spond to queries from field offices and the
general public.

XIV-D&

3. Prescrived Use. The OSHA-91 is mandatory
for all sampling data used for citation purposes,
and is optional for screening samples. If the form
is used for screening, a photocopy shall not be
submitted to MIS. If the reading were for screen-
ing purposes, indicate this fact clearly so that the
clerk responsible for MIS function will know that
a copy shall not be made.

4. Special Instructions.
a. If more than one sample form is used for a
given employee, complete only the identifying

data (items 10, 11, 12, 13, 14, and 17) on the
additional form(s).

b. Date stamps may be used for all the date
entries (items #8, 15, 16, and 54) on this form.

5. Form. See Figure XIV-5 for example of
OSHA-91.

€. Instructions. Complete the OSHA-91 as fol-
lows. (See Figure XIV-6.)

VY 000007103
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Figure XIV-5

CALIBRATION RECORDS

INDUSTRIAL HYGIENE FOM
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Figure XIV-8

Item

Figure XIV-6
INSTRUCTIONS FOR COMPLETING OSHA-91

PRE-SAMPLING CALIBRATION (See the back of the OSHA-91)

1.

2.

Pump Mfg. & SN. Enter the manufacturer and serial number.

Voltage Checked? Check the appropriate box to indicate whether the
battery’s voltage was checked.

Location/T&Alt. If calibrated in the office, enter “OFFICE". If cali-
brated elsewhere, record the address of the location at which the cali-
bration is performed. Include altitude and temperature, when neces-
sary (see the IHFOM, Chapter VIII, G.1.d.).

If the pumps are calibrated at the same place and time, the address
should be noted on the first form used and-a slash drawn through the
item on subsequent forms.

Flow Rate Calculations. (OPTIONAL) Use the space provided here to
perform the calculations made during the calibration. (The rotometer
or other setting may be recorded here rather that in item #5.)

Flow Rate. Record the flow rate which will be used in the sampling,
including the rotometer or other setting.

Method. Indicate the method used to calibrate the pump by checking
“Bubble” for bubble meter or “PR” for precision rotometer.

Initials. The person performing the pre-sampling calibration must
certify that standard procedures have been followed by initialing the
form in this space. (Refer to the [HFOM, Chapter VIII, Section G.)

Date/Time. Record the date and time of the pre-sampling pump cali-
bration.

INSPECTION IDENTIFIERS (See the front of the OSHA-91)

The inspection identifiers Region (#10), Area (#11), CSHO No. (#12), and Report
No. (#13) must be recorded on every sampling form submitted to MIS.

9.

Establishment. (NOT ENTERED IN THE FIELD) Enter the legal
name of the establishment. This need only be entered once for the
sample forms in a case file. When they are assembled for MIS submis-
sion, the name should be entered on the first form of the batch.

If the CSHO prefers to enter the establishment name on all forms sub-
mitted to the laboratory in order tec aid in the identification of the
appropriate case file when the analysis results are returned, only a

XIV-13 007106
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10.

11.

shortened version need be entered on those sheets. Only the first form of
each set submitted to MIS need contain the legal name.

Rgn. Enter the Region code of the Region in which the inspection is
being conducted.

Area. Enter the Area Office code of the area in which the inspection is
being conducted. -

NOTE: 1. If the samples recorded on a sample form require lab
analysis, and the CSHQ performing the sampling works out
of a District Office or Field Station and wishes to receive the
analysis resuits at that office, enter an appropriate abbrevia-
tion for that office’s city name above items #10 and 11.

2. If the CSHO performing the sampling has been detailed to

- the Area Office identified by items 10 and 11 and wishes to
receive the analysis resuits in the home office, enter this
request in item #37.

Inspection ID

12.

13.

14.

15.
18.

CSHO No. Enter the CSHO No. from the OSHA-1.
Report No. Enter the Report No. from the OSHA-1.

Person Performing Sampling (Signature and CSHO No.). The CSHO
who i3 performing the sampling must sign the sampling form to verify
that the method(s) prescribed by the IHFOM or recommended by the
laboratory have been followed. If the CSHO No. of the person perform-
ing the sampling is different from the one on the OSHA-1 (i.e.,, itis a
team inspection), enter the CSHO No. of the person actually doing the
sampling in the space provided to the right in block 14. If the CSHO
Nos. are the same, leave the CSHO No. in item 14 blank.

Sampling Date. Enter the date on which the sample(‘s) is collected.

Shipping Date. (NOT ENTERED DURING SAMPLING.) Record the
date on which the sample(s) is transmitted to the laboratory.

NOTE: The certification stub or other receipt should indicate to
which samples it corresponds. It should then be attached to
one of the appropriate sampie forms to eliminate the need to
record the receipt number on every form.

EMPLOYEE DATA

17.

18.

Figure XIV-6§

Employee: Name/Address/Phone. Enter the name (First, Last), ad-
dress (include zip code), and telephone number of the employee being
sampled.

Job Title (Code). Enter the job title (and/or job code, when available)
of the employee being sampled.
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19.

20.

21.

INDUSTRIAL HYGIENE FOM

NOTE: The codes for job classifications are being developed by the
Office of Management. Data and Statistical Analysis
(OMDS). Until these are issued, record the employee’s job
title only.

PPE. Record the type(s) of personal protective equipment (PPE) the
employee is using, including the manufacturer’s name, the model num-
ber, and the type and concentration of the contaminant against which
it protects. If no PPE is in use, enter “NONE"

NOTE: Codes for personal protective equipment are being developed
by OMDS. Until these codes are available, leave this space
blank.

Eng. Code. = Engineering Control Code.

NOTE: Codes for engineering controls are being developed by
OMDS. Until these codes are available, leave this item
blank.

Exposure Information.

a. Number. Record an estimation of the number of employees who po-
tentially would be removed from risk if the hazard were corrected. In-
clude employees potentially exposed on all shifts. This number is recog-
nized as a subjective assessment of the scope of the exposure problem.

This number will be recorded only once for each hazard area. Enter the
appropriate number on the first OSHA-91 for a particular hazard area
and draw a slash through this space on all subsequent OSHA-91s for
the same area.

NOTE: It is essential that this number not be repeated on sample
forms relating to the same hazard area. Repeated entries will
result in multiple counting and will invalidate the MIS data.

b. Duration. Record the length of time that the alleged violation has
existed. This number indicates how long the hazard(s) has existed, not
how long the sampied employee has been exposed to the hazard. It is
not necessary to record the duration on al'! OSHA-931s for an area unless
the information is different.

¢. Frequency. Describe, as concisely as possible, the general frequency
of exposure in the sampling area. Convey the complete picture for all
overexposed employees, not just that of the sampled employee. This
may require several frequency descriptions and the number exposed at
each frequency.

Example: 2 for 8 hrs/day
8 for 3 hrs/week

N

SAMPLING-RELATED INFORMATION

22,

Weather Conditions. Record, when necessary, temperature, altitude

Xlv-15
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and other weather conditions existing during the sampling perioed which
may affect the sample data (see IHFOM, Chapter VIII, G.1.d.)

Ttems

23. Photo. If a photo(s) was taken, circle the “Y" theri enter the Photo
Identification Number (e.g., roll and frame numbers) and the Photo
Worksheet (OSHA-89) page number, if applicable. If no photo was
taken, draw a slash through the item.

24, Pump Checks and Adjustments. Record the time at which each pump
flow rate check is made. If the flow rate has changed, record the time
and the rotometer setting before adjustment.

OPERATION-RELATED INFORMATION

25.  Job Description, Operation, Work Location(s), Ventilation and Con-
trols. Record a detailed description of the work environment of the
sampled employee.

Identify the operation, equipment associated with the hazard (include
identifying numbers), and the work locations. All pertinent information
about the work being performed should be covered. Include information
such as the employee’s activities during non-sampling periods when it
might affect the exposure, general observations of work practices and
environment, unusual events which the CSHO observes, etc.

Be sure to include observations on the following when they affect ex-
posure or issuance of a citation:

1. Employee comments, recorded verbatim if possible, on the ex-
posure (including how long they have worked at the job and the fre-
quency of their exposure to the hazard) or the employers’ health
and safety program. Be sure to include notes on symptoms exhibit-
ed or mentioned by the employee.

2. Account of empioyee movements and duties in each area of the
plant.

3. Notes on visible dust, fumes, vapors, etc.
4. Source of exposure.

5. Ventilation and other significant air movements affecting con-
taminant concentrations. Include descriptions and measurements.

6. Reference to other sampling data which supports this exposure
situation. For instance, wipe samples which are not referenced on
this form.

7. Engineering and/or administrative controls, present and feasible.
000007109
8. Employer knowledge of the hazard. Vv

9. Other employer information. If the employer neither created nor
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controlled the hazardous condition, state the name of the respon-
sible party and its relationship to the employer.

Begin your description here and continue on the back or on addi-
tional pages of the “Note-Taking Sheet” (OSHA-94). Always pre-
cede the continuation with the appropriate item number and indi-
cate to which sampling data form it relates (e.g., “Jones-item 21”
for the job description of employee Jones who is wearing the pump
or “p.4-21” for item 21 on field page number 4.).

When the case file has been organized and the pages numbered,
enter the case file page number(s) in the “Cont’d” box to indicate
where any continuation page for this job description can be found.
This is not necessary if the continuation page directly follows the

sample form.

SAMPLING DATA

Items 26-37 are entered in columns, one column for each sample taken including
area, bulk, or wipe sampies.

Pump No. [OPTIONAL] The pump’s serial number may be noted here for refer-
ence during sampling.

26.

Sample Type/Media. Indicate the type of sample collected in the col-
umns above the sample data to which it relates. In general, use the
manufacturer’s designation of sampling media. Some suggested

abbreviations follow.

Sample Media Abbreviations

Silica gel tubes SGT
Florisii tubes FT

X AD-2 resin tubes XAD
Tenax GC tubes Tenax
Chromosorb 104 tubes Chrom 104
Chromosorb 108 tubes Chrom 106
Charcoal tubes cT
TEA-molecular seive tube TEA-MS
Glass fiber filter GFF
Fluoropore filter FH

Silver membrane/glass fiber AgM
Millipore AA filter AA
Millipore HA filter HA
Gelman GN-4 filter GN-4
Mine Safety Appliance FWS-B filter FWS-B

For a solid sorbent, specify what the sorbent was and its lot number, if

appropriate.

Xiv-17
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For example:

o
( Pump No. SAMPLING DATA

26. Ssmpte Type/Media CI‘)A! COA-(

27. Filter/Tube No.

28. Sampis Submission No.

For a liquid sorbent, specify what solution was used.

For example:

\
{ Pump No. SAMPLING DATA

26. Sample Type/Media wartze

27. Filter/Tube No.

28. Sampie Submusion Na.

For a filter, note the filter type (e.g., AA, FWS.B, etc.). If the filter is an

FWS.B, indicate whether it is “Total” or “Respirable” by the letter
“T” or “R”, respectively.

For example:

[f’ Pump No. SAMPLING DATA

26. Sampie Type/Media FWS -7 !

27, Filtar/Tube No,

28. Samonle Submission No. I l

yyy 000007131
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The sample type/media need only be entered once for all the samples on
a sheet if they are all of the same type. If two types of samples are re-
corded on one form, it must be clear which samples are of each type.
See the examples below.

N =

( Pump No. SAMPLING DATA
20, Sumpu Typeriecia AA > | FWS-(3 >

27. Filtw/Tube No. ‘,

T8, Sempie Submenian Ne. |

When bulk or other samples are collected to support the exposure data
(See Chapter [X, Section E, of the [HFOM) and the CSHO desires the
semi-quantitative analysis results, the sampie data for these samples
may be noted in one of the columns on this same form. If the sample is
for reference only (i.e., it requires qualitative analysis only or is for use
by the laboratory) or its analysis will be reported on another form, enter
the reference number in item 39.

NOQOTE: The CSHO shall indicate if a bulk sample is settled dust

sample.
EXAMPLE:
N\
Qump Na.

28. Semute Typeihtadia s "Da ﬂ} 38. Suoparting Samoles

27, Filter/Tube Na. l a. Blanks:

28. Sampie Submssion No. r

T b. Buiks:
c. Other: Setffed Dyst

For these supporting samples which require qualitative analysis, enter
the type of sample in this space (e.g., “WIPE” or “BULK.”), assign a
sample submission number in item 28, and leave items 29 through 34
blank in that column.

yvv 000007112
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27.

29.

30.

31.

32.

33.

34.

35.

36.

Figure XIV-6

EXAMPLE: In the following case, four air samples are supported by a
bulk which the CSHO desires analysis.

N\,
4

{ Pump No. SAMPLING DATA
20, Swnpta Typu/Mudia L& A R 5 Qﬂ i k
27, Fllwe/Tune Ne. / o 3 y =
Z. Sameie Submisaon No. | !

Tube/Filter No. (QPTIONAL) Record the tube or filter number as-
signed by the CSHO to aid in the identification of samples in the field.

Sample Submission No. Record the sample number assigned to each
sample by the CSHO for submission to the lab. In the case of an inspec-
tion having more than one person taking samples, the team leader must
ensure that each sample has & unique sample submission number under
that report number (item 13).

Time on. Each time the pump is turned on, record the time.
Time Off. Each time the pump is turned off, record the time.

NOTE: If the pump is turned on and off during the course of the day
and the filter or other sampling media is not changed, enter the subse-
quent times in the same column or in adjacent columns.

Tatal Time (in min.). Record the total sampling time in minutes.

Flow Rate. Record the flow rate at which the pump is operated. Indi-
cate what units are correct by checking the appropriate box—either
“L/min" or “cc/min”’. If a change in the flow rate is observed during
pump checks, record that value in item #25 (Pump Checks and Adjust-
ments). Refer to the [IHFOM, Chapter X, Section A. to determine what
flow rate to use if adjustments have been made or if pre- and post-
sampling calibrations were different.

Volume (in liters). Record the total air volume sampled (in liters). This
should be the volume the laboratory will use in its calculations. If the
sampled air volume needs correction for temperature or pressure,
record the corrected air volume sampled (in liters). The volume should
be recorded to 2 to 3 significant figures, in the units sampled (e.g., 625
or 62.5 or 6.25).

Net Sample Weight (mg). Record the net sample weight (in mg) en-
tered in item 60 on the back of this form.

Lab Sample Na. (NOT ASSIGNED BY CSHO.) The laboratory will
assign a “Lab Sample Number” to each sample and enter it in this row.

Substance and Results. Identify the substances for which analysis is re-
quested. Record, in priority order, the analyses desired.

Xiv-20 yyy 00
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ed on the same OSHA-91, complete this item and draw an “X" through
the box in the columns of the samples for which the identified analyses
are not required.

EXAMPLE: In this example, samples 1 and 2 require analysis for
nickel and copper, but not for sulphur dioxide. Samples 3 and 4 require
analysis for sulphur dioxide only.

{ Pump No. SAMPLING DATA H
8. Sampm Frosiavans ! AA | ; | ]
20, P Tona . i T a : 3, P T
Bimmiimeete  C@eP0-1205 3580193 | SBTIO24| 39S PO st
™ T 0w [ 735 roos | sa:ss | ars0
30 Tions 2 i ro0K 72:00 :0 709
. | sue os 35 i
2T O et | /.0 @.0 2.9 EN- 2
1.

i 29.8 2 3.0 7.0 0.0
30, ot Berowle Virens :

M. Lam Saonens V0.
. Svviores ¢ & Rawity +

_Nicke! : . N~
* correr : ) N S
" Sulphur Digeide = el \

Results. (NOT COMPLETED BY CSHO.) The laboratory will enter
the results of its analysis in these rows. Detection limits may be en-
tered, if appropriate. The following codes may be used:

DL = Detection Limit .

ND = None Detectable. '

NOTE: If for some reason, a CSHO has a question about the resuits
reported by the Laboratory, he or she may call the Salt Lake City
Laboratory and request the samples’ mass and desorption efficiency,
ete, in order to check the calculations.

VvV 000007114

Interferences and IH Comments to Lab. Identify any known or suspect-
ed substances present during sampling which might affect the labora-
tory’s analysis, and record any additional information which the
laboratory may need (i.e., special handling and storage instructions,
ete.). (Refer to the IHFOM, Chapter IX, Section D.) Include here the
name of any laboratory personnel consulted on sampling strategy. Also
enter the name of the office to which the results should be sent if dif-
ferent from that office entered in item #11. For liquid sorbents whose
substance names cannot be fit into item #26, identify the sorbent here.

NOTE: I different analyses are requested for different samples record-

X1v-21
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38. Supporting Samples. For a supporting sample, enter the sample
number in the space alongside the type of sampie involved. Reference
samples (i.e., blanks, bulks, etc.) for which quantitative analysis re-
sults are not desired or are reported on another form should be recorded
in this item (#38).

Example:

S\
{ Pump No. SAMPLING DATA

e T Pl |

17. Flume{Touin we.

0 e ubmemman R 37 KA G TN 165G PAL £ GAC 2 ¥2~LaT
|

2. Tima On I

i | 38, Supaorting Samoiey
I i |

|| SN
! ——
“ . Buiks: (G ¥RALT

< Other:
|

M e,

If a supporting sample does not relate to all the samples identified on
the sheet, indicate to which samples each supporting sample refers by
recording the appropriate sample number(s) in parentheses after the
reference number.

NOTE: The lab needs a separate blank for each type of analysis.

EXAMPLE: The entry in subitem a indicates that blank no. 392 sup-
ports all the samples, but the CSHO does not require the analysis re-
sults.

38. Supparting Sampies

! a. Blanks: 3"?@2

b. Buiks:

¢. Other:

N

) oaooavxms
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NOTE: If a single blank supports more than one sample form, the

blank’s reference number should be recorded on each form.

Indicate other supporting samples, such as area samples, as shown by
the following example: The samples on this sheet are supported by an
area sample (#393). The bulk sample (#394) supports only sample
number 490.

—
38. Supporting Samples
a. Blanks:
b. Buiks:
c. Other:
e <
<

Shipment to Lab

When preparing samples to be sent to the lab, the person doing the
shipping should make photocopies of the OSHA-91 to accompany the
various types of samples. For instance, when organic and inorganic
samples are recorded on the same sheet, they must be shipped sepa-
rately to different parts of the laboratory; Air Sampling Data forms
must accompany both shipments.

Send the original of the OSHA-91 to the Laboratory with the main
group of samples to be analyzed. Send one photocopy of the front of the
OSHA-9 with each additional group of samples.

NOTE: The forms transmitting bulks to the lab should identify ail the
samples to which they relate. Keep one phototcopy of both sides of the
OSHA-91 for the case file.

VVV 0000067116
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The following flow chart shows this procedure graphicaily.

In the above example, the lab will return the original and photocopy #1
with the results of their analyses noted in item 36. At that time, the
original and photocopy #1 will replace photocopy #2 in the case file.

39. Analyst’s Comments. (NOT COMPLETED BY CSHOQ.) The lab
analyst may enter here any remarks which are deemed sugnificant to
the CSHO's evaluation of the sampling data and analysis results. This
will include the results of the analysis of blanks, and the method of
analysis if the standard method is not followed.

40. Seals Intact? (NOT COMPLETED BY CSHO.) The laboratory will
check the appropriate block to indicate whether or not the sample seals
were intact when the shipment was received by the laboratory.

41, Chair of Custody. (NOT COMPLETED BY CSHO.) The laboratory
will complete this item in order to certify the proper handling of
samples in the lab. The person performing the activity identified in
each subitem will initial and date the form.
yVV 000007117
CITATION DATA

When the CSHO receives all the resuits of the laboratory analyses recorded on
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one OSHA-91, discard the case file photocopy of that OSHA-91 and insert the
original (and photocopies, if applicable} which contains the original lab entries
of the results. All originals (both field and laboratory) must be retained in the
case file.

Items 42 thru 48 must be completed whether or not a citation is issued. Com-
plete one row for each substance entered in items #36 and 42.

All substances in item #36 must be entered in item #42 and items #43-47 com-
pleted on the original. A copy of the front of that form must be sent to MIS.

42, Substance Code. After the results come back from the laboratory,
record the substance code for each of the chemicals sampled, one code
per line, in the same order as item 36. Thus, up to four (4) substance
codes may be recorded on one OSHA.91.

NOTE: OSHA will soon adopt the Chem Abatract’ nine digit sub-
stance codes (CAS #) to make our computer data compatible with the
other IRLG agencies, Until the new codes are adopted, continue to use
the present four-digit codes found in the MIS Manual and enter them
in the first four spaces provided (see Example under item 44 below).

43. If the sample on which a citation is to be based is a wipe, bulk, or area
sample, or if no other type of sample was taken in a hazard area the in-
formation in items #42-48 must be completed as appropriate.

Indicate what type of sample the data relates to by means of the follow-
ing codes: W=Wipe, B=Bulk, A=Area and O=0ther. No entry is re-
quired for personal samples.

44, TWA or C. Record the eight-hour time-weighted average or ceiling
value for each contaminant as calculated on the reverse of the form
(item #61). The value recorded here shouid not include the statistical
and analytxcal error,
(SAE). (See instructions in the IHFOM, Chapter II, Section A.11.}. In
the block provided to the left, enter a “T” if the value recorded is a
TWA and a “C” if it is a cexhng .

The TWA/C must be reported in the same units as the PEL and those

units indicated in item #45.

NOTE: If both a TWA and ceiling value are determined, draw a line
dividing the space for items 44-49 in half and enter the values for both.

If fewer than four substances are sampled for, two adjacent lines may
be used for reporting the two values.

AR 000007118
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EXAMPLE:
(t CITATION DATA ®W=wipe B=buik  A=arsa 1 Units: P=PPM  Mamg/m3  F=Fibers/ce h
42. Substance Codes g 4. TWA/C 45. 1 "48. PEL 1 #7.Sev. | 48. Citation (O
Tvoe No. ltem No.
2490 T ) 3. .l {spol003
b. -
C - 5 . / . 2 SO! 0003
d. - : - l
e b - - }
CB.Adamvn /

45. Indicate by the following codes, the units of measure which apply to
both the TWA/C (item #46) and the PEL (item #47).

P=PPM M=mg/M?*

If a TWA and/or Permissible Exposure Limit (PEL) is expressed in
micrograms (/A.g), it must be converted to milligrams (mg).

48, PEL. Record the PEL of each contaminant.

If, because of novel work schedule or other unusual circumstance, the
PEL is adjusted (according to the instructions in Chap. XIII of the
[HFOM), record the equivalent PEL. When the PEL is adjusted, enter
an “A"” beside the PEL.

47. SEV. = Severity. Record the severity code (ratio of TWA to PEL) for
each exposure. Calculate the value to the nearest hundredth.

48, Citation (Type, No., Item). If a citation is issued based on the exposure
documented in this row on the sampling form, record the citation type
{one of the following: S-Serious, R-Repeated, W-Willful, O-Other), ci-
tation number and item number of this exposure, If no citation is issued
based on this survey data, enter the appropriate MIS code (from the
following list) under “Type’ to indicate why.

Codes:

Citation ID for samples collected to estabtish a failure to correct a viola-
tion shall not be recorded. MIS will pick up this information from the
OSHA-2B. Enter “FTC" in the citation ID box. (Note that the sample
results are still entered in the appropriate boxes.)

vvy 000007119
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Additives. If substances, due to their similar physiological effects, are
considered additive, and if a citation results from the additive effects,
enter the line letters (i.e. a, b, ¢, and/or d) of the substances identified
in item 42 that are additive. Record under “SEV” (item 47} on this line
the equivalent exposure for the mixture, as referenced in 29 CFR
1910.1000(d)(2)(i}. This value is equivalent to the sum of the severity
ratios for each subatance contributing to the additive effect. In item 48
on this line, enter the Citation ID.

Case File Page/Of. When the case file is organized, the sampling data forms
and their continuation sheets should be placed immediately behind the Work-
sheet [OSHA-1B(IH)} to which they relate. All sample sheets which do
not support a violation should be placed together at the back of the case file.
After the case file has been organized, all of the pages should be numbered
sequentially (see OSHA Instruction ADM 12.3A).

POST—SAMPLING CALIBRATION (See the back of the OSHA-81)

50.

51.

52.

54,

55.

NOTE: Be sure to use the same calibration method for pre- and post-
sampling calibration.

Location/T&Alt. If calibrated in the office, enter “OFFICE” If cali-
brated elsewhere, record the address of the location at which the cali-
bration is performed. Include altitude and temperature when neces-
sary.

If all pumps are calibrated at the same place and time, the address
should be noted on the first form used during the calibration an a slash
drawn through this time on subsequent forms. If the pre- and post-
sampling calibration were done at the same location, draw a slash
through this item, but record the temperature, if needed, on the first
form used.

Flow Rate Calculation. (OPTIONAL) Use the space provided to per-
form the calculations made during the calibration.

Flow Rate. Record the flow rate of the pump as determined by post-
sampling calibration. N

Initials. The person performing the post-sampling calibration must cer-
tify that standard calibration procedures have been foilowed by initial-
ing the form in this space.

Date/Time. Record the date and time of the post-sampling pump cali-
bration.

'SAMPLE WEIGHT CALCULATIONS (See the back of the OSHA-91)

From the data recorded in the Weighing Log, calculate the Net Sample
Weight for each filter in a column (items 55-60) according to the follow-
ing instructions. The filter numbers should be listed in the same order
as on the front of the form to decrease the likelihood of transcription

erTors. VvV

Filter No. Enter the filter number from the front of the OSHA-91 (item
27 or 28) which is the same as item #2 on the Weighing Log (OSHA-96).

XIv-27
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56. Final Weight (in mg). Transcribe from the Weighing Log the average
weight (in mg.) from the post-sampling weighing.

57. Initial Weight (in mg). Transcribe from the Weighing Log the average
weight (in mg.) from the pre-sampling weighing.

58. Weight Gained (in mg). Subtract the “Initial Weight” (item 57) from
the “Final Weight” (item 56) and enter the difference (in mg.).

59. Blank Adjustment (in mg). In the space provided below for calculations
(item 61), or in any extra columns that are available here (items 55-57),
calculate the blank’s Weight Gained* as described in the instructions
for item 58. Record that weight in each column used for sample weight
calculation.

60. Net Sample Weight (in mg). If the blank has gained weight during
handling, subtract the Blank Adjustment (item 39) from the “Weight
Gained” (item 58). If the blank lost weight, make no adjustment.
Record the result (in mg.) for each filter in this space and in the cor-
responding space for item 34 on the front of the OSHA-91. If no blank
adjustment is made, enter the “Weight Gained” (item 58} in item 34
(Net Sampie Weight) on the front of the form.

1. Calculations. This space is provided for performing your calculations of
TWA, severity, correction factors, sampling and analytical errors, etc.

NQTE: Perform all calculations according to the instructions in the
IHFOM.

The remaining space on the back of the form may be used for continuing any
item from the front or for any other purpose the CSHQ desires.

E. Noise Survey Data (QSHA-92) is mandatory for all noise survey data used for

citation purposes, and is optional for screening

XIV-E5

1. Purpose. The Noise Survey Data form (OSHA-
92) provides OSHA’s field personnel with a stan-
dard medium for recording the data required to
support a health violation. Its use also eliminates
the Inspection Test/Sample Log (OSHA-35) now
submitted by CSHOs.

2. Benefits. The Noise Survey Data form will
consolidate calibration records, survey data, and
post-survey analysis into one preformated page
with continuation sheets. It will help to ensure
that all necessary information for supporting a
noise violation is recorded, and will facilitate
case file review. Moreover, because a photocopy
serves as the MIS input document, it will provide
the National Office with a data base which can
be used to develop new standards and to respond
to queries from field offices and the general
public.

3. Prescribed Use. The Noise Survey Data form

samples. If the form is used for screening, a
photocopy shall not be submitted to MIS. If the
readings recorded were for screening, indicate
this fact clearly so that the clerk responsible for
the MIS funection will know that a copy shall not
be made.

4. Special Instructions.

a. If more than one sample form is used for a
given employee, complete only the identifying
date (items #15, 16, 17, 18, and 21 on the addi-
tional forms.

b. Date stamps may be used for all the date

entries (items 7, 13, 20, 48, 53, and 60) on this
form.

5. Form. See Figure XIV-7 for an example of
OSHA-92.

yvy 000007121
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Qccupational Safety & Health Administration U.S. Department of Labor
NQISE SURVEY DATA

T

18. Repar1 No.

19. Parson Pert i ing (Signagura)

21. Empioyes: (Neme)

b. uration

24, Exposure
informarnion

c. Frequency
(adciress)
25. Westher Conditions 26. Phoro
Y

{phone)

v 28.Job Description, O . Work L (s} and Cantrois,
Conrtd.
\. <
( 29.5LM DATA
a. Time b, aBA c. dBC d. Lacauon of Test & Remarks

(30.sn: OOSWMETER DATA 35. Readout SN N

a1

CELL NO(S) 36. Totel Time 37. Equivaient d8A
32. ' ’
TIME ON ATION DA
33
TIME OFF }

34,

\_ReApouT % Ko e e
Pe -
*10 = Continvous / Intarmittent Case File Page
30 = impact

Formn OSHA-92 Uanuary 1979) . af
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—DQOSIMETER CALIBRATION=—

PRE-SURVEY POST-SURVEY
(1. DOSIMETER 3. CELL NO(S) | 4. READOUT% Y 42 DOSIMETER 44 CELL NO(S) | 45. READOUT %
a 3N & Puvery Chask
Qves 0O No
X . Talibrator SN
0. Baceary Chack. L
O ves O no 3. LocetionT & B.P. 45. LocauonsT & A,
d. Caibenrar SN
43. READOUT
Z. READOUT
° M
3.SM 5. Voltege chack AL T 48, DatafTime
"B Voitage Chack 6. toataas 7. QamiTime )
O ves O no Ovyes O w~o
PRE-SURVEY —SOUND LEVEL METER CALIBRATION— POST-SURVEY
(' B. SLM Mtg/SN 9. Calibratar SN Y A8, Catibrarar SN
10. Locanon T & B.P 40, Location/T & B.P.
11. RESULTS 51. RESULTS
1285 250 S00 1000 2000 { 128 250 500 1000 2000
2 aBA o oA
b d8C b. aAC
12, tmtemin 13 Clave/Time 32, vmivval 53. Datn/Time
N L AL S/
OCTAVE BAND ANALYSIS and IMPACT NDISE
' CALIBRATION N
S94. Qctava Band Anaiyzer (Mf9, SN 8 Model No.|
¢ PRE-SURVEY Y~ POST SURVEY
55. Catibrator S.N. 57. Locsuan /TRBP | 64. Canorator SN 86, Lacsuan /TRBP
5. Battery Cheek “ B5. Baxtery Checik
A ves Ona ! Q ves O Ne
58. RESULTS . 59, Irsnse ' §7. RESULTS | 68. tartrms
{ 128 | 250 | 500 ‘| 1000 | 2000 125 | 250 | 500 1000 | 2000
1904 ! : i : i ; . aBA i : i ] '
! : i 80. Dat/Time | ! 69. Daie/Tima
0. 0BC | i | : ! ‘ b afe . , l R , L ]
. ¢ 8and | | i i : P | E ; l
&1. J 62 63. READINGS
TIME REMARKS Fesx | A | C WIN | 3i5 %3 ¢ 125 | 50 | 500 ! 1% 2K ax K| 6K
; ] : 1 ?
1 | ol
| ! | !
T
I I i
T -
; !
| -
i | L
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Instructions. Complete the Noise Survey Data

form (OSHA-92) according to the instructions in
Figure XIV-8.

ltem

FIGURE XIV-8
INSTRUCTIONS FOR COMPLETING OSHA-92

DOSIMETER CALIBRATION (Pre-Survey) [See the back of the OSHA-92.]

1.

Dosimeter.

a. SN. Enter the serial number of the dosimeter which will be used to
perform the survey.

b. Mfg. Enter the dosimeter manufacturer’s name.

c. Battery Check. Check the appropriate box to indicate whether the
battery was checked.

d. Calibrator SN. Enter the serial number(s) of the calibrator(s) used
to calibrate this dosimeter.

Readout, (IF APPROPRIATE.) If aseparate readout is used, enter the
information for subitems a and b. If the same readout is used with all
the dosimeters calibrated during a session, record the following on the
first form used and draw a slash through this item on all additional
forms.

a SN. Enter the serial number of the readout.

b. Voltage Check. (IF APPROPRIATE.) Check the appropriate hox
to indicate if the voitage was checked.

Ceil No(s). (IF APPROPRIATE.) Enter the number(s) of the cell(s)
which is being calibrated. Only those cells which will be used in the
survey need be calibrated.

Readout %. Record the result of the calibration. If cells are used, record
the result of each cell’s calibration. If the instrument does not use cells,
leave item 3 blank and record the dosimeter readings here.

Locution/T&BP. If the dosimeter is calibrated in the office, enter “OF-

FICE”. If calibrated eisewhere, record the address of the location at

which the calibration is performed. Include barometric pressure and

tBemperature, when necessary (refer to the [HFQOM, Chapter [V, Section
6.).

If all the dosimeters are calibrated at the same place and time, the
address should be noted on the first form used during the calibration
and a slash drawn through this item on subsequent forms on which
dosimeter calibration data was recorded.
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6.  Initials. The person performing the pre-survey calibration must certify
that the standard procedures have been followed by initialing the form
in this space. (Refer to the IHFOM, Chapter VIII, Section H for stan-
dard procedures.)

7. Date/Time. Record the date and time of the pre-survey dosimeter cali-
bration.

SOUND LEVEL METER (SLM) CALIBRATION (Pre-survey). .

If the same SLM is used for all the employee data, record the following
data on the first sheet and enter a page reference in item #8 of the SLM
block on subsequent forms used in that day’s survey to indicate where
the pre-survey SLM calibration data can be found.

8. SLM Mfg/SN Record the sound level meter's manufacturer’s name
and its serial number.

9. Calibrator SN. Enter the serial number of the calibrator used with the
SLM. Include the manufacturer’s name if different from that of the
SLM (item 8).

10. Location/T&BP. If the SLM is calibrated in the office, enter
“OFFICE”. If calibrated elsewhere, record the address of the location
at which the calibration is performed. Include barometric pressure and
temperature, when necessary.

If all your SLMs are calibrated at the same place and time, the address
should be noted on the first form used and a slash drawn through this
item on subsequent forms on which SLM calibration data was re-
corded.

If the SLM and dosimeter were calibrated at the same place and time,
enter “SAME”.

11, Results. Record the calibration results. It is necessary to calibrate the
SLM at 1000 Hz only; the other listed frequencies are optional.

12. Initials. The person performing the pre-survey calibration must certify
that the standard procedures have been followed by initialing the form
in this space.

13. Date/Time. Record the date and time of the pre-survey SLM calibra-
tion.

NOTE: If the dosimeters and SLMs were calibrated at the same place
and time, this data need only be entered under “Dosimeter’ (items 5
and 7) and “SAME” recorded under SLM (item #10 and 13).

INSPECTION IDENTIFIERS [See the front of the OSHA-92.]

The inspection identifiers Region (#15), Area (#16), CSHO No. (#17 &.19), and
Report No. (#18) must be recorded on every survey form submitted to MIS.

14. Establishment. (NOT ENTERED IN THE FIELD) Enter the legal

71125
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name of the establishment. This need only be entered once for the
sample forms in a case file. When they are batched for MIS submis-
sion, the name should be entered on the first form of the batch.

15. Rgn. Enter the Region code of the Region in which the inspection is
being conducted.

16. Area. Enter the Area Office code of the area in which the inspection is
being conducted. ,

Inspection ID
17. CSHO No. Enter the CSHO No. from the OSHA-1.
18. Report No. Enter the Report No. from the OSHA-1.

NOTE: A page number may be added in the upper margin to identify
the survey forms in the field. This number can be used instead of the
employee name to identify the survey sheet to which a continuation
page relates.

19, Person Performing Sampling (Signature and CSHO No.) The CSHO
who is performing the survey must sign the survey form to verify that
the methods prescribed by the [HFOM have been followed. (Refer to
the IHFOM, Chapter IV, Section C.) If the CSHO number of the person
performing the survey is diffenert from the one on the QSHA-1 (i.e., it
is a team inspection), enter the CSHO No. of the person actually doing
the survey in the space provided to the right in block 19. If the numbers
are the same, leave CSHO No. in item 19 blank.

20. Survey Date. Enter the date on which the survey is conducted.

EMPLOYEE DATA

21. Employee: Name/Address/Phone. Enter the name (First, Last),
address (include zip code), and telephone number of the employee
being surveyed. :

22. Job Title. Enter the job title of the employee being sampled.
NOTE: The codes for job classifications are being developed by the
Office of Management Data and Statistical Analysis (OMDS). Until
these are issued, record the employee’s job title only.

23. PPE (Type and effectiveness). Describe the type(s) and the effective-
ness of the personal protective equipment (PPE) the employee is using,
including the manufacturer’s name, the mode! number, and the

approval number (if available). If no PPE is in use, enter “NONE".

NOTE: Codes for personal protective equipment are being developed
by OMDS. Until these codes are available, leave this space blank.

24. Exposure Information. VVV 000007126

a. Number. Record an estimation of the number of employees who
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‘potentially would be removed from risk if the hazard were cor-
rected. Include employees potentially exposed on all shifts. This
number is recognized as a subjective assessment of the scope of the
exposure problem.

This number will be recorded only once for each hazard area. Enter
the appropriate number on the first OSHA-92 for a particular
hazard area and draw a slash through this space on all subsequent
OSHA-92s for the same area.

NOTE: It is essential that this number not be repeated on sample
forms relating to the same hazard area. Repeated entries will result
in. muitiple counting and will invalidate the MIS data.

b. Duration. Record the length of time that the alleged violation has
existed. This number indicates how long the hazard(s) has existed,
not how long the sampled employee has been exposed to the
hazard. It is not necessary to record the duration on all OSHA-92s
for an area unless the information is different.

¢. Frequency. Describe, as concisely as possible, the general fre-
quency of exposure in the sampling area. Convey the complete pic-
ture for all overexposed employees, not just that of the sampled em-
ployee. This may require several frequency descriptions and the
number exposed at each frequency.

Example: 2 for 8 hrs/day
8 for 3 hrs/week

SURVEY-RELATED INFORMATION

25. Weather Conditions. Record, when necessary, wind velocity, tempera-
ture, barometric pressure and other weather conditions existing during
the survey period which may affect the noise survey data. (Refer to the
IHFOM, Chapter IV, Section B.6)

26. Photo. If a photo(s) was taken, circle the “Y"; then-enter the Photo
Identification Number (e.g., roll and frame numbers) and Photo Work-
sheet (OSHA-83) page number, if applicable. If no photo was taken
draw a slash through this item.

217. Engineering Controls: Code.

NOTE: Codes for engineering controls are being developed by OMDS.
Until these codes are available, leave this item blank.

OPERATION-RELATED INFORMATION
28. Job Description, Operation, Work Location(s) and Controls.

Record a detailed description of the work environment of the employee
being surveyed. All pertinent information, as described in Chapter IV,
Section D of the IHFOM should be inciuded. Additional information
such as the employee's activities during non-survey periods, general
observations of the work environment, and unusual events the CSHO

000007127
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observes should be included if it is pertinent. Be sure to include obser-

vations on the following when they may affect exposure or the issuance

of a citation: ..

1. Employee comments, recorded verbatim if poasible, on the expo-
sure (including how long they have worked at the job and the fre-
quency of the exposure to the hazard) or the empioyer’s heaith and
safety program.

2. Employer knowledge of the hazard.

3. Other emplover information. If the employer neither created nor
controlled the hazardous condition, state the name of the respon-
sible party and its relationship to the employer.

Begin your description here and continue on the reverse or on additional pages
of the “Note-Taking Sheet” (O0SHA-94). Always precede the continuation with
the appropriate item number and indicate to which survey form it relates (e.g.,
“Jones-item 28" for the job description of employee Jones who is wearing the
dosimeter or “p.4-28" for the job description on field page number 4, item 28).

When the case file has been organized and the pages numbered, enter the case
file page number(s) in the “Cont’d"” hox to indicate where any continuation
pages for this job description can be found. This is not necessary if the continu-
ation page directly follows the survey form.,

SOUND LEVEL METER DATA

29. SLM Data. The SLM data which relates to the employee exposure
documented on a survey sheet may be recorded here in the columnar

layout, on a drawing, or in the narrative of the job description
(item 28).

a. Time. Enter the time at which each SLM reading was taken.
b. dBA. Record the SLM reading taken on the A scale, slow mode.
¢. dBC. Record the SLM reading taken on the C scale.

d. Location of Test and Remnarks. Enter the location at which each
SLM reading was taken. Note the empioyee's activity at that moment

and any other observations such as the employee’s proximity tc the
noise source.

DOSIMETER DATA
30. SN. [OPTIONAL] The dosimeter's serial number may be en-

tered here for reference during sampling.

31. Cell No(s). (IF APPROPRIATE.) Record the number of each cell as it

is used. .

NOTE: If one cell is used throughout the survey, but the dosimeter is
turned off during the day, record the times in items 32 and 33 in the
next column without repeating the cell number. yVv 000007128
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Example:

v

/ 30. SN:

DOSIMETER DATA

31.
CELL NO(S)

32.
TIME ON

2:30 [0S {10 2 /0

33.
TIME-OFF

{0063 {2 73S 2:00 4 60

34,
\_ READOUT %

If an instrument which does not need cells (e.g., General Radio Dosimeter) is
used, leave this item blank. ‘

32,
33.
.

35.

36.

7.

Time On. Record the time(s) dosimeter is turned on.
Time Off. Record the time(s) the dosimeter is turned off or is read.

Readout %. Enter the percent exposure recorded on each cell. If ex-
posures are read throughout the day, this space may bhe used to record
the percent exposure indicated at each reading. Precede such readouts
by the time read, as described in the Note in item 31.

Readout SN. If a readout is used with the cells, record its serial num-
ber. If the same readout was used for the dosimeter calibration, the
serial number will be recorded in item 2a, and a slash may be drawn
through this item.

Total Time. Record the total duration of the survey, in minutes.
Equivalent dBA.(OPTIONAL) The CSHO may record the calculated

equiv}glent dBA in this item. (Refer to the ITHFOM, Chapter IV, Sec-
tion E.)

CITATION DATA

39.

Figure XIV-8

Itemns #38-41 must be completed whether or not a citation is issued. All
data on one employee to be sent ot MIS (items #15-20,22-24, 27, and
38-41) should be on one sheet. A copy of the front of that form must be
sent to MIS. :

Total %. Record the total percent exposure. This may be equivalent to
the sum of the readout %’s in item 31 {for dosimeters which require
cells and return to zero on readout (e.g., DuPont)} or the final per-
cent exposure [for instruments which do not return to zero on
readout (e.g., General Radio)]. :

Severity. Record the severity of the noise exposure, calculated to the
nearest hundredth. This may be equivalent to item 35 divided by 100

X1V-36
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when using dosimeter data, or time and motion calculations ( £Cn/Thn)
see 29 CFR 1910.95, Table G-16) when using SLM data.

40, Citation ID (Type, No., Item). If a citation is issued on the exposure
documented on this survey form, record the citation type (one of the fol-
lowing: S=serious, R=Repeated, W=Willful, O=0ther), citation num-
ber, and item number of this exposure. If no citation is issued based
on thxs survey data. enter the appropriate MIS code (from the follow-
ing list) under “Type” to indicate why.

Codes:

Citation ID for samples collected to establish a failure to correct a viola-
tion shall not be recorded. MIS will pick up this information from the
OSHA-2B. Enter “FTC" in the citation ID box. (Note that the sample
results are still entered in the appropriate boxes.)

41. Type of Noise. Indicate the type of noise by the last two digits in the

MIS codes.
Codes: 10 = Intermittent/Continuous
30 = Impact

Case File Page/Of. When the case file is organized, the survey forms and their
continuation sheets should be placed immediately behind the Work-
sheet [OSHA-1B(1H)] to which they relate. All survey forms which do
not support a violation should be placed together at the back of the case
file. After the case file has been organized, all of the pages shouid be
numbered sequentially (see OSHA Instruction ADM 12.3A).

DOSIMETER CALIBRATION (Post-Survey) [See the back of the OSHA-92.]

42, a. Battery Check. Check the appropriate box to indicate whether the
battery was checked.

b. Calibrator SN. Enter the serial number(s) of the calibrator(s) used.
If the same calibrator was used for the pre-survey calibration (item 1d},
draw a slash through this item.

43, Readout. (IF APPROPRIATE) If a separate readout is used, enter the
information in subitems a and b. If the same readout is used for the pre-
survey calibration (item #2), draw a slash through this item. If the same
readout is used with all dosimeters calibrated during a session, record
the following on the first form used and draw a slash through this item
on all additional forms. If no readout is used, leave this item blank.

a. SN. Enter the serial number of the readout if different from item 2a.

b. Volitage Check. (IF APPROPRIATE) Check the appropriate box to
indicate whether the battery’s voltage was checked VYV 000007130
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44, Cell No(s). (IF APPROPRIATE) Enter the number of the cell(s) used
during post-survey calibration. Only those cells used during the survey
need be recalibrated.

45. Readout %. Record the result of the post-survey calibration. If more
than one cell was used, record the resuit of each ceil’s calibration.

46. Location/T&BP. If the dosimeter is calibrated in the office, enter
“QFFICE”. If calibrated elsewhere, record the address of the location
at which the calibration is performed. Include barometric pressure and
temperature, when necessary.

If all the dosimeters are calibrated at the same location, the address
should be noted on the first form used during the post-survey calibra-
tion and a slash drawn through this item on subsequent forms. If the
pre- and post-survey calibrations were done at the same location, draw
a slash through this item but record the temperature and barometric
pressure, if necessary, on the first form used.

47. Initials. The person performing the post-survey calibration must certify
that the standard procedures have been followed by initialing the form
in this space.

48, Date/Time. Record the date and time of the post-survey dosimeter cali-
bration.

SLM CALIBRATION (Post-Survey)

If the same SLM was used for all the employee exposure data, record
the following information on the first form used and enter a page refer-
ence in item #50 of the SLM block on subsequent forms used in that
day’s survey to indicate where the post-survey SLM calibration data
can be found.

NOTE: If any singie item is the same for ail (pre- or post-) calibrations,
enter it once and draw a slash through the item on additional forms.

49, Calibrator SN. Enter the serial number of the calibrator used with the
SLM. Include the manufacturer's name if different from that of the
SLM (item 8).

50. Location/T&BP. If the SLM is calibrated in the office, enter “OF-
FICE”. If calibrated elsewhere, record the address of the location at
which the calibration is performed. Inciude barometric pressure and
temperature when necessary.

If all your SLMs are calibrated at the same location, the address should
be noted on the first fortn used and a slash should be drawn through
this itern on subsequent forms on which SLM calibration data was re-
corded that day. If the pre- and post-sampling calibration were done at
the same location, draw a slash through this item, but record the
temperature and altitude, if necessary.

If the SLM and dosimeter were calibrated at the same location, enter
“SAME".
VvV 000007131
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Results. Record the results of the SLM calibration in the chart pro-
vided. It is necessary to calibrate the SLM at 1000 Hz only; the other
frequencies are optional.

Initials. The person performing the post-survey calibration must certify
that the standard procedures have been followed by initialing the form
in this space.

Date/Time. Record the date and time of the post-survey SLLM calibra-

tion.

NOTE: If the dosimeters and SLMs were calibrated at the same place
and time, this data need only be entered under Dosimeter (item 51) and
“SAME" recorded in item #53.

Example:

—DOSIMETER CALIBRATION-

POST-SURVEY

4. READOUT % Y  42. DOSIMETER

44. CELL NO(S)

45. READOUT % )

3. Batrery Check

0O ves O no

b. Caiibrator SN

486. Locatron/T & B.P.

43. READOUT
OPF;( 72
a. SN
= b. Vaitage check 47. {nityals 48. Date/Time
Date/Time Oves O wo SEA/( 0/(’/% ?‘3’0

—SOUND LEVEL METER CALIBRATION—

POST-SURVEY

Calibrator SN

Y 49. Calibrator SN

~

S0, Locauian/T & B.P.

51. RESULTS
1000 2000 125 250 500 1000 2000

a. dBA

b. dBC

52. Iniuais 53. Dare/Time -
yvVv 00000713
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OgTAVE BAND ANALYSIS AND IMPACT NOISE (See the back of the
OSHA-92.)

NOTE: Octave Band Analyses (OBA) and impact noise studies are not
required in all noise surveys. If the Industrial Hygienist desires to con-
duct one of these studies, this form may be used to facilitate the record-
ing of the readings taken during the survey. If an octave band analysis
applies to more than one surveyed employee, the IH may record the fol-
lowing information on the first form used and enter a page reference
number in item #54 on subsequent forms used during that survey to in-.
dicate where the OBA data can be found. '

Calibration

If the same SLM is used for both the spot readings and octave band analysis,
the calibration data need only be entered once (in items 8-13) and a slash
drawn through this entire block (items 54-60).

55.

57.

59.

60.

NOTE: If the same SLM is used, it must be calibrated at all of the fre-
quencies listed on the “results chart”.

Equipment I.D. (Mfg, SN and MOdel No.). Identify the instrument(s)
used in the octave band analysis or impact noise study by recording the
serial number(s), manufacturer(s), and model number(s).

Calibrator SN. Record the manufacturer (if different from that record-
ed in item 54) and the serial number of the calibrator used with the
sound serial number and the level meter or octave band analyzer (SLM/
OBA). If the same calibrator is used for all SLMs/OBAs, enter the
serial number only once and draw a slash through this item on subse-
quent forms.

Battery Check. Check the appropriate box to indicate whether the in-
strument'’s battery was checked.

Location/T&BP. If the SLM/OBA. is calibrated in the office, enter “OF-
FICE". If calibrated elsewhere, record the address of the location at
which the calibration is performed.

Resuits. Record the results of the SLM/OBA calibration on the chart
provided.

Initials. The person performing the calibration must certify that the
standard procedures have been followed by initialing the form in this
space.

Date/Time. Record the date and time of the calibration of the
SLM/OBA used for the octave band analysis or impact noise study.

ANALYSIS vy

81.

82.

Time. Record the time of each set of readings.
Remarks. Note any significant information which relates to the read-

ings at a given time. For impact studies, this should include repetition
rates and total impacts per shift.

Xiv-40
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63. Readings. For impact noise studies, record the maximum level on the
impact meter in the “Peak” column. For octave band analyses, record
the readings on the A and C scales and at the various frequencies in the
appropriate columns.

NOTE: The columnar heading “Lin” is equivalent to the flat response
on the SLM.

64. Calibrator SN. Record the manufacturer (if different from that record-
ed in item 54) and the serial number of the calibrator used with the
sound level meter or octave band analyser (SLM/OBA). If the same
calibrator is used for all SLMs/OBAs, enter the serial number only once
and draw a slash through this item on subsequent forms.

65. Battery Check. Check the appropriate box to indicate whether the
instrument’s battery was checked.

66. Location/T&BP. If the SLM/OBA is calibrated in the office, enter “OF-
FICE”. If calibrated elsewhere, record the address of the location at
which the calibration is performed. Include temperature and baro-
metric pressure, when necessary.

67. Results. Record the results of the SLM/OBA calibration on the chart
provided.

Additional information (e.g., for job description or OBA descriptive informa-
tion) may be recorded below the OBA analysis block or on continuatin sheets
(OSHA-94) )

F. DIRECT READING DATA (OSHA-93) public, thus eliminating the Inapection
Test/Sample Log (OSHA-35).

1. Purpose. The Direct Reading Data form

(OSHA-93) provides OSHA’s field personnel
with a standard medium for recording the data
required to support a health violation. By serving
as the input document for the Management In-
formation System (MIS), it eliminates the In-
spection Test Sample Log (OSHA-35) now sub-
mitted by CSHOs.

2. Adaptability. This is a general form which can
be adapted to most direct reading instruments.
Adapt it to you, not vice-versa.

3. Benefits. The Direct Reading Data form will
consolidate calibration records, survey data, and
post-survey analysis into one preformated page
with continuation sheets. It will help to ensure
that all necessary information for a violation is
recorded and will facilitate case file review.
Moreover, because a photocopy serves as the
MIS input document, the OSHA-93 will provide
the National Office with a data base which can
be used to develop new standards and respond to
queries from our field offices and the general

X1v-41

4. Prescribed Use. The Direct Reading Data form
is mandatory for all direct reading data used for
citation purposes, and optional for screening
samples. If the form is used for screening
samples, a photocopy shall not be submitted to
MIS. If the readings were for screening, indicate
this fact clearly so that the clerk responsible for
the MIS function will know that a copy need not
be made.

a. If more than one sample form is used for a
given employee, complete only the identifying
data (items 8, 9, 10, 11, and 14) on the addi-
tional forms. The first form should contain all
the final information (i.e., items #28-33) and a
copy of the front of it should be sent to MIS.

b. Date stamps may be used for all the date
entries (items 6, 13, 38) on this form.

6. Form. See Figure XIV-9 for an exampie of

OSHA-93.
yvv 000007134
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7. \nstructions. Complete the OSHA-93 accord-
ing to the instructions in Figure XIV-10.

FIGURE XIV-10
INSTRUCTIONS FOR COMPLETING OSHA-93
Item
PRE-SAMPLING CALIBRATION (See back of the OSHA-93)

NOTE: 1. Since often more than one direct reading instrument will
be used to document an exposure, space has been allotted
for the calibration of up to three instruments. Care must
be taken, however, to ensure that the pre- and post-sur-
vey calibration data for a given instrument are all in the
same block on the form.

NOTE: 2. For leakage tests, only items #1, 2, 4, 5, and 6 need to be
completed.

1. Instrument (Type, Mfg, Model No., SN). Enter the type of direct read-
ing instrument being calibrated, its manufacturer’s name and modei
number, and the instrument’s serial number.

2. Location/T&Alt. If calibrated in the office, enter “QFFICE”. If cali-
brated elsewhere, record the address of the location at which the cali-
bration is performed. Include aititude and temperature, when neces-
sary (see [HFOM, Chapter XI). If all instruments are calibrated at the
same place and time, the address should be noted on the first form used
and a slash should be drawn through this item on subsequent forms. If
more than one instrument is used for a given exposure documentation
and they are calibrated at the same location, record the location for the
first instrument and enter “SAME”’ in item #2 for the additional instru-
ments. -

3. Calibration Source. Describe completely the calibration source used.

EXAMPLE: For the Ecolyzer: Eco-Span Gas, 51 ppm
For the G.C.A.: 1.23 mg/M3 GCA disc

4. Résults. Record the results of the calibration.

EXAMPLE: For the Ecolyzer: 52 ppm :
For the G.C.A.: 10 readings averaged: 1.22 mg/M3
For Leakage test: ok

5. Initials. The person performing the pre-sampling calibration must cer-
tify that standard procedures have been followed by initialing the form
in this space.

6. Date/Time. Record the date and time of the pre-sampling calibration.

vvv 000007137
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INSPECTION IDENTIFIERS (See the front of the OSHA-93.)

7. Establishment. (NOT ENTERED IN THE FIELD) Enter the legal
name of the establishment. This need only be entered once for the
sample forms in a case file. When they are batched for MIS submission,
the name should be entered on the first form of the batch.

8. Rgn. Enter the Region code of the Region in which the inspection is
being conducted.

9. Area. Enter the appropriate Area Office code of the area in which the
inspection is being conducted.

Inspection ID
10. CSHO No. Enter the CSHO No. from the OSHA-1.
11, Report No. Enter the Report number from the OSHA-1.

NOTE: A page number may be added in the upper margin to identify
the sampling forms in the field. This number can be used instead of
employee name to identify the form to which a continuation page re-
lates.

12. Person Performing Sampling (Signature & CSHO No.). The CSHO
who is performing the sampling must sign the sampling form to verify
that the methods prescribed by the IHFOM have been followed. If the
CSHO No. of the person performing the sampling is different from the
one on the Report (OSHA-1), (i.e., it is a team inspection) enter
the CSHO No. of the person actually doing the sampling in the space
provided to the right in item #12. If the numbers are the same, leave
“CSHO No.” in item #12 blank.

13. Sampiing Date. Enter the date on which the sample(s) is collected.
EMPLOYEE DATA

14. Employee: Name/Address/Phone. Enter the name (First, Last), ad-

dress (inciude zip code), and telephone number of the employee being
sampled.

15. Job Title (Code). Enter the job title (and/or job code, when available)
of the employee being sampied.

NOTE: The codes for job classifications are being developed by Office
of Management Data and Statistical Analysis (OMDS). Until these are
issued, record the employee’s job title only.

16. PPE. Record the type(s) personal protective equipment the employee is
using, including the manufacturer’s name and model number, the ap-
proval number, if available, and the type and concentration of the con-
taminant against which it protects, If no PPE is in use, enter “NONE”

NOTE: Codes for personal protective equipment are being developed
by OMDS. Until these codes are available, leave the space reserved for

it blank. yvv 000007133
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17. Eng.= Engineering Contrals: Code.

NOTE: Codes for engineering controls are being developed by OMDS.
Until these codes are available, leave this item blank.

18. Ezxposure Information.

a. Number. Record the CSHO’s estimation of the number of employees
who potentially would be removed from risk if the hazard were cor-
rected. Include employees potentially exposed on all shifts. This
number is recognized as a subjective assessment of the scope of the ex-
posure problem. This number will be recorded only once for each
hazard area. Enter the appropriate number on the first OSHA-93 for a
particular hazard area and draw a slash through this space for ail subse-
quent OSHA-93s for the same area.

NOTE: It is essential that this number not be repeated on sampling
forms relating to the same hazard area. Repeated entries will result in
multiple-counting and will invalidate the MIS data.

b. Duration. Record the length of time that the alleged violation has
existed. This number indicates how long the hazard(s) has existed, not
how long the sampled employee has heen exposed to the hazard. It is
not necessary to record the duration on all OSHA-93s for an area unless
the information is different.

¢. Frequency. Describe, as concisely as possible, the general frequency
of exposure in the sampling area. Convey the compiete picture for all
averexposed employees, not just that of the sampled employee. This
may require several frequency descriptions and the number exposed at
each frequency.

Ezxample: 2 for 8 hrs/day
8 for 3 hrs/day.

SAMPLING-RELATED INFORMATION

19. Weather Conditions. Record, when necessary, temperature, altitude
and other weather conditions existing during the sampiing period which
may affect the sample data.

20. Phato. If a photo(s) was taken, circle the “Y" then enter the Photo
Identification Number (e.g., roll and frarme numbers) and the Photo
Worksheet (OSHA-89) page number, if applicable. If no photo was
taken, draw a slash through the jtem.

21. Interferences. Identify any known or suspected substances or conditions
(e.g., magnetic fields) present during sampling which might affect the
sampling results. If no interferences are present, draw a slash through
this block. (Refer to the IHFOM, Chapter IX, Section D.)

139
OPERATION-RELATED INFORMATION LA Al 0000073

22. Job Description, Operation, Work Location, Ventilation and Controls.
Record a detailed description of the work being performed by the
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sampled employee, including a description of the operation, equipment
associated with the hazard (including identifying numbers), and the
work location(s). Include all pertinent information such as the subject’s
activities during non-sampling periods when it might affect the ex-
posure, general observations of work practices and environment,
unusual events which the CSHO observes, etc.

Be sure to include observations on the following when they affect ex-
posure or issuance of a citation:

1. Employee comments, recorded verbatim, if possible, on the ex-
posure (including how long they have worked at the job and the fre-
quency of their exposure to the hazard) or the employer’s health
and safety program. Be sure to include notes on symptoms exhibit-
ed or mentioned by the employee.

2. Account of employee movements and duties in each area of the
plant.

3. Notes on visible dust, fumes, vapors, etc.
4, Source of exposure.

5. Ventilation and exterior openings affecting contaminant concen-
trations. Include descriptions and measurements.

6. Reference to other sample data which supports this exposure situa-
tion. For instance, screening samples taken previously.

7. Engineering and/or administrative controls, present and feasible.
8. Employer knowledge of the hazard.

9. Other emplover information. If the employer neither created nor
controlled the hazardous condition, state the name of the respon-
sible party and its relationship to the employer.

Begin your description here and continue on the reverse or on addition-
al pages of the “Note-Taking Sheet” (OSHA-94). Always precede the
continuation with the appropriate item number and indicate to which
sampling data form it relates (e.g., Jones-18" for the job description of
employee Jones who is the subject of the test or ‘‘p. 4-18” for item 18 on
field page number 4).

When the case file has been organized and the pages numbered, enter
the case file page number(s) in the “Cont’d” box to indicate where any
continuation page for this job description can be found. This is not
necessary if the continuation page directly follows the sample form.

SAMPLING DATA.

23.
24.

VVV 000007140

Substance/Agent. Identify the substance being sampled for.

Time. Record the time on and off or the time of each reading.

Xiv-47
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25.  Reading. Record the reading of the instrument or detector tube.

26. Location and Remarks. Enter the specific location at which the reading
was taken. Note the employee’s activity at that moment and any other
observations such as employee proximity to the hazard. Include here or
on continuation pages, an explanation of your sampling strategy or the
standard method used. In that explanation, be sure to reference the
substance or agent to which the strategy or method relates.

If more than one instrument is used for the same substance, the instru-
ment relating to each reading must be identified.

Example:
DIRECT READING D
23. SUBSTANCE/AGENT 24, TIME 25, READING
C.O §O PAK AT
€3 AP £co.
CITATION DATA.

After sampling has been conducted, items #28 thru 34 are completed whether or
not a citation will be issued.

All substances (other than screening samples) identified in item #23 (Sub-
stance/Agent) must be entered in item #27 and items #29-32 completed. A copy
of the front of the form must be sent to MIS.

27. Substance Code. Record the substance code for each contaminant or
agent sampled for, one code per line.

NOTE: OSHA will soon adopt the Chem Abstracts’ digit substance
codes to make our computer data compatible with the other IRLG

agencies. Until the new codes are adopted, contunue to use the present
four-digit codes and enter them in the first four spaces provided.

yvv 000007141
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Example:

33. ADDITIVES

N\

28. Average Exposure. Record the sampled employee's time-weighted
average exposure to the substance identified in “Substance Code”
(item 28). This value is derived from the sample data. (See the instruc-
tions in the IHFOM XI.) The average exposure must be reported in the
same units as the PEL and those units indicated in item #29.

29. Units. Indicate, by the following codes, the units of measure which
apply to both the exposure (item #28) and PEL (#30).

P=ppm M=mg/M?*

If the PEL or TWA is expressed in micrograms, it must be converted
to milligrams.

30, PEL. Record the PEL of each contaminant.

If, because of a novel work schedule or other unusual circumstances the
PEL must be adjusted (according to the instructions in the [HFOM,
Chapter XII), record the equivalent PEL and enter an “A’ beside it.

31, Sev. Severity. Record the severity code (ratio of TWA to PEL) for each
exposure. Calculate the value to the nearest hundredth.

32. Citation ID (Type, No., Item). If a citation is issued based on the ex-
posure documented in this row on the sampling form, record one of the
following for the citation type: S=serious, R =Repeated, W=Willful, O=
other; citation number and item number of this exposure.

If no citation is issued based on this survey data, enter the appropriate
MIS code (from the following list) under ‘““Type” to indicate why.

Codes:

Jyy 000007142

Citation ID for samples collected to establish a failure to correct a viola-
tion shall not be recorded. MIS will pick up this information from the
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33.

OSHA-2B. Enter “FTC” in the citation ID box. (Note that the sample
results are still entered in the appropriate boxes.)

Additives. If substances are considered additive due to their similar
physiological effects, and if a citation results from the additive effects,
enter the line letters (i.e., a, b, and/or ¢) of the substance identified in
item #27 that are additive. Record under “SEV” (item 31) on this line,
the equivalent exposure for mixtures, as referenced in 29 CFR
1910.1000(d)(2){i}. This value is equivalent to the sum of the severity
ratios for each substance contributing to the additive effect. In item #32
on this line, enter the Citation ID.

Case File Page/Of. When the case file is organized, the sampling data forms

and their continuation sheets should be placed immediately behind the
Worksheet [OSHA-1B(IH)] to which they relate. All sample forms
which do not support a violation should be placed together at the back
of the case file. After the case file has been organized, all of the pages
should be numbered sequentially (see OSHA Instruction ADM 12-3A).

POST-SAMPLING CALIBRATION. (See the back of the OSHA-93)

34.

35.

36.

37.

38.

Figure XIV-10

Note: Be sure that each instrument’s post-sampling calibration record
is in the block to the right of its pre-sampling calibration record.

Calibration Source. Describe completely the calibration source. (See
examples for item #3.) If the same calibration source was used for the
pre-sampling calibration, draw a slash through this item.

Results. Record the results of the calibration. (See exampies for item 4.)

Location/T&Alt. If calibrated in the office, enter “OFFICE."” If cali-
brated elsewhere, record the address of the location at which the cali-
bration is performed. Include altitude and temperature, when neces-
sary.

If all your instruments are calibrated at the same place and time,
address should be noted on the first form used and a slash drawn
through this item on subsequent forms.

If the pre- and post-sampling calibrations were done at the same loca-
tion, draw a slash through this item, but record the temperature and
altitude, if needed, on the first form used.

If more than one instrument is used for a given exposure documentation
and they are calibrated at the same location, record the location for the
first instrument and enter “SAME" in item #37 for the additional in-
struments.

Initials. The person performing the post-sampling calibration must
certify that standards procedures have been followed by initialing the
form in this space.

Date/Time. Record the date and time of the post-sampling calibration.
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TECHNICAL APPENDIX D

COEFFICIENTS OF VARIATION AND ACCURACY REQUIREMENTS FOR
INDUSTRIAL HYGIENE SAMPLING AND ANALYTICAL METHODS

The relative variation of a normal distribu-
tion (such as the randomly distributed errors
occurring in industrial hygiene sampling and
analytical procedures) is commonly desecribed
by the coefficient of variation (CV)}. The CV
is also known as the relative standard deviation
(RSD). The CV is a useful index of dispersion
in -that limits computed from the true mean
of a set of data plus or minus twice the CV
will contain about 957 of the data measure-
ments. Thus, if an analytical procedure with a
CV of 107 is used to repeatedly measure some
constant physical property (such as the concen-
tration of a chemical in a beaker of solution),
then about 957 of the measurements will fall
within plus or minus 2097 (2 times the CV)
of the true concentration.

The accuracy required of airborne concen-
tration measurements in the proposed OSHA
health standards takes into account (1) random
variations in the sampling device (repeatability
of the sampling device), (2) random variations
in the analytical procedure (repeatability of the
replicate analyses of a given sample), (3) sys-
tematic errors in the sampling method (de-
terminate errors or hias in the collection
technique), and (4) systematic errors in the
analytical procedure (determinate error or bias
in the analysis).

The term accuracy in the proposed OSHA
health standards and in this Manual refers to
the difference hetween a measured concentra-
tion and the true concentration of the sample.
Thus, it includes both the random variation of
the method about its own mean (commonly re-
ferred to as precision) and the difference be-
tween the average result fram the method and
the true value (commonly referred to as the
bias of the method). The term accuracy daes
not refer to the difference between a measured

-~

8

concentration and the true emplovee exposure.
There are additional considerations that affect
the difference between a measured airborne
concentration and the true employee exposure.
These include sampler location in relation to the
breathing zone of the employee and sampling
strategy of exposure measurement — both num-
bers of samples and duration. (Refer to Chapter
3.

The proposed OSHA health standards state
that the accuracy of a method shall have a
confidence level of 95%. This means that 95%
of the measurements must be as accurate as the
standard requires. If one assumes the method
is unbiased and errors are normally distributed,
the CV (or relative standard deviation) can bhe
used to judge if the method has the.required
accuracy. The CV in percentage units is defined
as the standard deviation of the method, times
100, divided by the true value. The required
total coefficient of wvariation (CVy) of the
sampling and analytical method is obtained by
dividing the required accuracy by 1.96 (statis-
tical standard normal deviate for 959 two-sided
confidence limits, also referred to as z-value).
Typical required CV,;'s would be:

Required
accuracy Required
Conecentration (plus or minus) cv.
Above permissible exposure 25%% < 1237
At or velow the permissible
exposure and above the
action level 35% < 17.9%
At or below the action level 50% < 25.5%

The statistical decision techniques in Chapter
4 utilize CV,. Table D-1 lists some CV,'s for
specific NIOSH sampling and analytical pro-
cedures. If a specific method is not listed for
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TABLE D-1, TOTAL COEFFICIENTS OF VARIATION FOR SOME SPECIFIC NIOSH SAMPLING/ANALYTICAL PROCEDURES

NIOSH NIOSH
. . methed < method
Air contaminant CV., number  Air contaminant Cv.. number
Acctic anhydride 0.06 5170 Dimethylammine 2.ub 5142
Acetone 0.08 51 Dimelhylaniline 0.05 S164
Acetonitrile 0.07 S165 Dimethyl formamide 0.06 S255
Acetylene tetrabromide 0.10 S117 Dioxane 0.05 S3680
Acrylonitrile 0.07 S156 Dipropylene glycol methyl ether 0.06 569
Aliyl alcohol 0.11 552 di-sec-Octyl phthalate
Allyl chloride Q.07 S116 (see di-2~ethylhexyiphthalate)
Alpha-methyl styrene 0.05 S26 Epichlorohydrin 0.06 S118
n-Amyi acetate 0.05 551 2-Ethoxycthylacetate 0.06 S41
sec-Amyl acetate 0.07 S31 Ethyl acetate 0.06 S49
Antimony and compounds {as Sb) 0.09 s2 Ethyl acryiate 0.05 835
Arsenic and compounds (as As} 0.06 S309 Ethyl alcohol 0.06 S56
Arsine 0.06 5228 Ethy! benzene 0.04 829
Asbestos 0.24-0.38 P&CAM239  Ethyl bromide 0.05 S106
Barium, soluble compounds 0.05 $198 Ethyl butyl ketone 0.09 S16
Benzyl chioride 0.10 S115 Ethyl ether 0.05 s380
Beryllium and beryilium compounds Ethyl formate 0.08 536
(as Be) 0.06 S339 Ethy! scc-amyl ketone
Butadiene 0.06 501 (sce 3-methyl-3-heptancne)
2-Butanone 0.07 S3 Ethyl silicate 0.06 S264
2-Butoxyecthanol 0.06 576 Ethylamine 0.11 5144
Butyl acetate 0.07 S47 Ethylenc chlorohydrin 0.08 S103
sec-Butyi acetate 0.05 S46 Ethyiene dichloride
tert-Butyl acetate 0.09 S32 (1, 2-dichloroethane) 0.08 S122
Butyl alcohol 0.07 S66 Ethylene glycol dinitrate
sec-Butyl alcohol no7 S53 ahd/or nitrpglycerin 0.10 S216
tert-Butyl alcohol 1.08 S63 Ethylene oxide 0.10 5286
n-Butyl giycidyl ether 0.07 581 N-cthylmorpholine 0.10 5146
p-tert-Butyitoluene 0.07 $22 Glycidot 0.08 570
Calcium oxide 0.06 S205 Heptane 0.06 589
Camphor 0.07 $10 Hexachloronaphthalene 0.06 S100
Carbaryl (Sevin) 0.06 S273 Hexane 0.06 $90
Carbon tetrachloride 0.09 5314 2-Hexanone 0.05 S178
Chlorinated camphene 0.08 S67 Hexone (methyl isobutyl ketone) 0.06 si8
Chlorobenzene 0.06 S133 Hydrazine _ 0.09 5237
Chiorobromomethane 0.06 $S113 Hydrogen bromide 0.07 S173
Chlorodiphenyl (54% chlovine) 0.06 s121 Hydrogen ehloride 0.06 S246
Chloraoform 0.06 5351 Uycdropen fluoride (HIF) 0.06 S176
Chromic acid and chromates 0.08 $317 Hydroyen sulfide (agucous) 0.12 S4
Chromium, metal, and insoluble Ispamyl acetate 0.06 S45
compounds 0.08 5352 Isoamyl alcohol 0.08 S58
Chromium, soluble chromic. and Isobutyl acctate 0.07 S44
chromous salts (as Cr) 0.08 S323 Isobulyl alcohol 0.07 S64
Copper dusts and mists 0.05 S186 [sophorone 0.06 8367
Cresal (all isomers) 0.07 S167 [sopropyl acctate 0.07 S50
Cumene 0.06 S23 Isopropyl alcohol 0.06 S65
Cyanide (as Cn) 0.10 $250 Isopropylamine 0.07 S147
Cyclohexane 0.07 $28 Isopropyi glycidy! ether 0.07 ST
Cyclohexanol 0.08 554 Ketene 0.06 S92
Cyclohexanone 0.06 S19 Lcad and inerganic lcad compounds  0.07 35341
Cyclohexene 0.07 s82 LPG (liguefied petroleum gas) 0.05 503
Diacetone alcohol 0.10 S55 Magnesium oxide fume 0.06 $369
Diazomethane 0.08 S137 Manganese and compounds (as Mn)  0.06 S5
Dibutyl phthalate 0.05 $33 Mesityl oxide 0.07 Si2
o-Dichlorobenzene 0.07 5135 Methyl acctate 0.06 S42
p-Dichlorobenzene 0.05 5281 Methyl acrylate 0.07 S38
1, 1-Dichloroethane 0.06 3123 Methyl alcohol 0.06 S39
1, 2-Dichlorocthylenc 0.05 Siio Methy! (n-amy}) ketone 0.07 S1
1, 1-Dichioro-I-nitrocthanc 0.05 $213 Methyl “Cellosolve” 0.07 S79
Diethylamine 0.07 $139 Methy! “Cellosolve” acctate 0.07 S39
Di-2-ethylhexylphthalatle 0.06 540 Methyi chioraform
Difluorodibromomethanc 0.09 $107 (1. 1. 1-trichioroethane) 0.05 5328
Diisobutyi kctone 0.07 5358 ?hlh'vl cyclohexane 0.05 S94
Dimethy! acetamide 0.07 $254 5-Methvl-3-heptanone 0.10 513
79
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TABLE 0.1. TOTAL COEFFICIENTS OF VARIATION FOR SOME SPECIFIC NIOSH SAMPLING/ANALYTICAL PROCEDURES

{cont.)
NIOSH NIOSH

. ) method . . method
Air contaminant CV.; number  Air contaminant eV, number
Methyl iodide 0.07 588 Propylene oxide 0.08 75
Methyl iscamyl acetate 0.06 S37 n-Propyl nitrate 0.05 S227
Methyl isobutyl carbinol 0.08 S60 Pyridine 0.06 S161
Methyl isobutyl ketone {see Hexone) Rhodium, metal fume and dust 0.08 S188
Methyt methacrylate 0.13 543 Rhodium, soluble salts 0.07 S189
Methylal (dimethoxymethane} 0.06 T Selenium compounds 0.09 S190
alpha-Methylstyrene 0.05 526 Stoddard solvent .05 S382
Molybdenum, soiuble compounds 0.09 35193 Styrene 0.06 S30
Vonomethyl aniline Sulfuric acid .08 Si74

{N-methylaniline) 0.08 S153 Tellurium’ 0.06 S204
Morpholine 0.06 S150 Tellurium hexalluoride 0.05 S187
Naphtha, coal tar 0.05 S86 Terphenyls 0.10 S27
Naphthalene 0.05 S292 1,1, 1, 2-Tetrachloro-2,
Nickel, metal and soluble compounds 2-ditluoroethane 0.07 S131

(as Ni) 0.06 5206 1,1, 2, 2-Tetrachlorp-1,
Nicotine 0.07 S293 2-ditluorcethanc 0.05 5132
Nitrobenzene 0.06 S217 1, 1, 2, 2-Tetrachloroethane 0.06 St24
p-Nitrochlorobenzene 0.10 $218 Tetrahydrofuran 0.06 578
Nitrotoluene 0.06 5923 Tetranitromethane 0.08 5224
Octachloronaphnthalene 0.07 597 Tetry! 0.06 s225
Octane 0.06 5378 Thallium., soluble compounds (as T1) 0.06 3306
Ozone (alkaline MI) 0.08 S8 Tin, inorganic compounds
Parathion 0.08 5295 except oxides . 0.06 5185
Pentane 0.05 3379 Titanium dioxide dust 0.11 S385
2-Pentanone 0.06 S20 o-Toluidine 0.06 S168
Petraleum distillate (naptha) 0.05 S380 Tributyl Phosphate 0.08 S208
2-Pentyl acetate (sec sec-amyl acetate) 1, 1. 2-Trichloreethane 0.0G S134
Phenol 0.07 $330 Trichloroethylene 0.08 5336
Phenyl ether 0.07 579 1, ? g-:lr“ri.chloropromne .07 S126
Phenyi ether-bipheny! mixture 0.09 $73 L, 1. 2-Trichloro-1. 2. . .
Phenylglycidyl ether 0.06 S74 2-trifluoroethane 0.07 5129
Phenylhydrazine 0.06 S160 Triftuoromonobromethane 0,0[: K125
Phosphoric acid 0.06 5333 Tr}ormocresyl phosphate 0.07 S209
Phthalic anhydride 0.09 S179 Triphenyl phosphate 0.07 5210
Platinum, soluble salts 0.06 S191 'I:.urpcntme. 0.05 588
Propane 0.05 87 Vinyl chloride 0.08 —
n-Propyl acetate 0.06 S48 “éu}_yl.toluene 0.06 525,)
Propyl alcohol 0.08 62 Sdine oo 182
Propylene dichloride 0.06 585 Zirconium compounds (as Zr) n.05 5185

v
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a chemical, then the general coefficients of vari-
ation in Table D-2 may be used with care.
Tables D-1 and D-2 apply only to laboratories
with adequate maintenance and calibration
facilities for sampling equipment (such as
pumps) and a quality control program for the
analytical laboratory.

The CV;'s in Table D-1 were reported by the
NIOSH Measurement Research Branch and ob-
tained from NIQOSH Contract CDC-99-74-45,
Laboratory Validation of Air Sampling Methods
Used to Determine Environmental Concentra-
tions in Work Places, June 28, 1974 to July 30,
1976. Additional work in this area was per-
formed by Reckner and Sachdev (D-1) under
NIOSH Contract HSM 99-72-98.

TABLE D-2. GENERAL COEFFICIENTS OF VARIATION FOR
SOME SAMPLING/ANALYTICAL

PROCEDURES
Data

Sampling/analytical procedure CV  sources*
Calorimetric detector tubes 0.14 A
Rotameter on personal pumps

{sampling only) 0.05 B
Charcoal tubes

(sampling-analytical} 0.10 )
Asbestos (sampling.'counting) 0.24-038 D

Respirable dust, except coal mine
dust (sampling/weighing) 0.09 E
Gross dust (sampling ‘analytical) 0.05 E

*Data source references

A. Leidel, N. A., and K. A. Busch: Statistical Methods
{or the Determination of Noncompliance with Oc-
cupational Health Standards, NIOSH Technical
Information, HEW Pub. No. (NIOSH) 75-1359, Cin-
cinnati, Ohio 45226, 1073,

B. NIOSH Engineering DBranch estimate of typical
calibrated pumps capable of the range 1.3 to 3.0 ipm.

C. Conservative estimate by the authors. Recent work
under NIOSH Contract CDC-99-74-45 have shown
typical CV,'s (precision only) of 0.05 {o 0.09 for
charcoal tubes.

D. Leidel, N. A, S. G. Baver, R. D. Zumwalde. and
K. A. Busch: USPHS/NIOSH Membrane Filter
Method for Evaluating Airborne Asbestos Fibers,
NIOSH Technical Information Report, Cincinnati,
QOhio 45226 (to be published, 1977).

E. NIOSH Engineering Branch estimate based on the
use of pumps in the flow range 1.5 to 3.0 lpm and a
collected mass of at least 1.0 miliigram.

81

If an analytical coefficient of variation differ-
ent from that given in Tables D-1 and D-2 is
available from a laboratory, it is better to use
a computed total coefficient of variation. It is
important to realize that CV’s are not directly
additive, but that the CV; increases as the
square root of the sum of the squares of com-
ponent CV’s. In general there are only two
component CV's: the CV, for the sampling
pump and the CV,  for the analytical method.
Thus, the CV; would be calculated from

CV,= \/ (CV,)i+ (CV )¢

where
CVp,=pump CV, generally taken as §.05
CV,=analytical CV

Example:

Charcoal tubes were used to sample for ace-
tone and were taken to a local laboratory for
analysis. The laboratory reported that its CV,
for acetone on charcoal tubes was 0.09. The CVr
is calculated as

cvr=\/ (0.05) %+ (0.09)=0.10

Another example dealing with coal mine dust
samples was given by Leidel and Busch (D-2).

REFERENCES

D-1. Reckner, L. R., and J. Sachdev: Collabora-
tive Testing of Activated Charcoal Sam-
pling Tubes for" Seven Organic Solvents.
NIOSH Technical Information, HEW Pub.
No. (NIOSH) 75-184, Cincinnati, Ohio
45228, 1975.

D-2. Leidel, N. A,, and K. A. Busch: Comments
— Statistical Methods for Determination
of Noncompliance. American Industrial
Hygicne Association Journal, 36:838-840,
19735.

VVV QD000 T147




o

OCCUPATIONAL SAFETY AND HEALTH

11-A

INDUSTRIAL HYGIENE FOM

CHAPTER Il

DETERMINATION OF COMPLIANCE AND
CLASSIFICATION OF VIOLATIONS
FOR AIR CONTAMINANTS

A. Determination of Compliance for Air Quality
Standards. The following procedures and policies
shall be followed to determine compliance with air
quality standards (“Permissible Exposure Limits”
or PELs),

1. Personal Exposure,

a. The determination of noncompliance with
PELs requires measurement and documenta-
tion of an overexpoeure to at least one em-
ployee. For air contaminants having PELs
sampling must be conducted within the
breathing zone. (Some standards; e.g., beryl-
lium and cotton dust, may necessitate area
sampling.) OSHA defines the breathing zone
to be a sphere approximately 2 feet. in diameter
surrounding the head.

b. In some instances (e.g., substances in 29
CFR 1910.1002-1014) personal sampling is not
necessary to establish the presence of the
material in order to substantiate a violation.

2. Full-shift Sampling. To eliminate error asso-
ciated with fluctuations in exposure, full-shift
sampling for air contaminants shall be conduct-
ed.

a. Full-shift sampling is defined to be a mini-
mum of the total time of the shift less 1 hour;
e.g., 7 hours of an 8-hour workshift or 9 hours
of a 10-hour workshift. Every attempt shall be
made to sample the greatest exposure periods.
Such exposure may. occur during set-up and
take-dowm.

b. Pumps may be changed to avoid pump fail-
ure due to excessive sampling periods.

c. Single or multiple samples should be taken
to determine any 8 hours of exposure for
comparison with the PEL. A separate sample
should be used to determine any additional ex-
posure beyond 8 hours. (See Chapter XIII,
Modification of PELs for Prolonged Exposure
Periods.)

-1

3. Calculation of Time-Weighted Average (TWA)
Exposures,

a. Full-Shift Sampling (e.g., 7 hours or more
for an 8-hour shift).

(1) Professional judgment is necessary for
making any conclusions or assumptions re-
garding the unsampled period (i.e. the
set-up and/or take-down time which is not
to exceed 1 hour). For example, if the work-
shift is 8 hours, and sampling was conducted
for 7 hours and 15 minutes, the Industrial
Hygienist needs to make some professional
judgment regarding the unsampled 45-min-
ute period.

(2) A zero exposure shall be assumed unless
the Industrial Hygienist can defend a profes-
sional judgment on the magnitude of the ex-
posure for the unsampled period. Thus, a
TWA should generally be calculated by di-
viding the sampie results by 8 hours rather
than the actual time sampled.

(3) Given sufficient information, a profes-
sional judgment on estimated exposure for
the unsampled period could be defended.

{a) For example, if an 8-hour operation
is continuous and the concentration of
the substance would not be likely to
vary substantiaily due to the process;
and if the employee by virtue of the job
could be assumed to be exposed contin-
uously to essentially the same concen-
tration, it would then be acceptable to
assume that the exposure for the un-
sampled time would be the same as that
measured for the actual sample time.

(b) In this situation it would be accept-
able to calculate a TWA by dividing the
sample resuits by the actual time
sampled and compare the resulting TWA
with the 8-hour standard.

11-A3a(3)(b)
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(4) The Industrial Hygienist should care-
fully document the rationale for any profes-
sional judgment regarding unsampled ex-
posure periods.

b. Less than Full-shift Sampling (e.g., less than
7 hours of an 8-hour shift). If the employee is
exposed for leas than 7 hours, or if less than a
7-hour sample is collected, the unsampled
time shall be calculated as zero expoeure, and
the sample resuits shall be divided by 8 hours.
A determination that an employer is in com-
pliance shall not be made in this case unless
the sampled period is representative of the em-
ployee’s normal exposure.

4. Grab Sampling for 8-Hour TWA Determination.
If technology has not been developed to allow
full-shift sampling, a series of “‘grab” or “spot”’
samples taken randomly throughout the work-
shift is acceptable. A defensaible statistical
approach ahould be used to design the sampling
strategy. Asaistance from the Assistant Regional
Administrator (ARA) for Technical Support
shall be obtained.

8. Pmiungod Work Shifts. To arrive at an adjust-
ed PEL for prolonged exposures in excess of 8
hours, see Chapter XIII.

8. Lunchbreaks.

a. Generally it is not advisable to sample
during lunchbreaks unless lunches are eaten in
areas where significant exposure exists. In
most cases, the pump should simply be turned
off by the Industrial Hygienist prior to lunch,
and then turned on again after lunch.

b. Generally it is not necessary to remove the
pump unless the employee leaves the company
premises. Care shouid be taken to assure that
contamination of the collection medium does
not occur (i.e. the sample should be capped
and/or removed).

c. If the pump is turned off for lunch, the time
it ia off should not be counted as sample time
for calculation of the TWA.

7. Collection and Analytical Methods. All indus-
trial hygiene samples must be collected and
analyzed using OSHA standard methods, where
available, or by methods developed in consulta-
tion with or approved by the Salt Lake City

I1-A8h(1)c) -2

Analytical Laboratory (SLCAL). (See Chapter
IX, Analytical Laboratory Policies and Proce-
dures.)

8. Interpretation of 29 CFR 1910.1000, Tabies
2-1, 2-2, and 2-3. Guidance regarding interpreta-
tion of Tables Z-1, Z-2 and Z-3 should be sought
from the Regional Office.

a. Interpretation of 29 CFR 1910.1000. Tabie
Z-1---Csiling Standards. Materials in Table Z-1
of 20 CFR 1910.1000 preceded by a “C” are
ceiling limits which theoretically should never
be exceeded instantaneously. Practically, the
Industrial Hygienist should generally use a
15-minute sampling period to evaluate com-
pliance with ceiling standards, unless direct-
reading instrumentation or methods with suf-
ficient analytical accuracy are available.

b. interpretation of Table Z-2.

(1) Materials in Table Z-2 have both “ac-
ceptable ceiling concentrations’ (column 2)
and “maximum peak concentrations” (col-
umn 3) up to which exposures are allowed
for the period specified in column 4. Gener-
ally a 15-minute sample is used by OSHA to
evaluate ceiling limits due to analytical
accuracy.

(a) All the time periods specified in
column 4 are less than 15 minutes with
the exception of beryllium, formalde-
hyde and carbon disuifide. Therefore, if
a 15-minute- continuous exposure
{minus total error, see paragraph A.11.)
exceeds the ceiling value in column 2,
noncompliance is established.

(b) Where¢ less than a 15-minute sample
is taken, a citation may be issued if one
of two conditions exists:

1 Column 2 is exceeded and the
sampling time is beyond the time al-
lowed by column 4.

" 2 Column 3 is exceeded even instanta-
neously.

(c) For the exceptions of beryllium,
formaldehyde and carbon disulfide, a con-
tinuous sample period in excess of 30 min-
utes should be used. If the exposure found

VYV 000007149
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exceeds the ceiling values in column 2,
noncompliance is established.

(2) The last two entries in Table Z-2,
“mercury” and “chromic acid and chro-
mates”, should be considered as 8-hour TWA
standards and not ceiling standards.

. Interpretation of Table Z-3.

(1) The “talc (fibrous)” standard should not
be enforced under 29 CFR 1910.1000. Talc
containing tremolite (or any other ‘‘ashes-
tos” as defined by 29 CFR 1910.1001(a))
shall be enforced under the asbestos stand-
ard, provided the laboratory can verify the
presence of “tremolite fibers™ or any other
asbestos fibers.

(2) The nuisance dust standard applies to
hoth organic and inorganic dusts. The
standard should not be used when evaluat-
ing an exposure to a substance listed in
Table Z-1, Z-2, or Z-3.

{a) Where toxicity information exists for
a substance with no PEL and a serious
hazard exists below the nuisance dust
standard, a citation under Section 5(a)(1)
of the Act should be considered.

(b) In this case where the nuisance dust
PEL is insufficient to protect the em-
ployee, correction for the 5(a)(1) citation
will consist of requiring reduction of expo-
sure to appropriate levels.

{3) Where the employee is exposed to com-
binations of silica dust (i.e. quartz, cristo-
balite, and tridymite), the additive effects of
the mixture will be considered, as detailed in
29 CFR 1910.1000(d){(2}.

(a) For the PEL calculation specified in
Table Z-3, the percent silica will be deter-
mined by doubling the percentage of
cristobalite and/or tridymite and adding it
to the percentage of quartz, according to
the following formula. The PEL mixture
pertains to the respirable fraction.

10
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NOTE: This formula can be mathe-
matically derived from the mixture for-
mula in 29 CFR 1910.1000(d)(2).

{b)} If the calculation resuits in a value
greater than 5 mg/M® (the value of the
nuisance dust standard), the percentage
components of silica will be low, and the
sample will contain a large percentage of
nuisance dust. In this situation, the In-
dustrial Hygienist should also require
compliance with the respirable nuisance
dust standard (5 mg/M?).

1 For example, if the calculation re-
sulted in a PEL for the mixture of 7
mg/M? and the exposure was 8
mg/M?, the employer should be cited
for noncompliance with both the nui-
sance dust standard (respirabie) 29 CFR
1910.1000(¢), and the mixture formula
29 CFR 1910.1000(d)(2) as one item
with abatement required down to 5
mg/M? (respirabie).

2 The violation would be serious since
the exposure poses a silicosis risk (i.e.
exposure is greater than the mixture
PEL of 7 mg/M?).

3 If, however, the exposure in this
example were 6 mg/M® an “other”
violation for the reaspirable nuisance
dust standard only wouild be issued.

4 Example 1: Two continuous samples
were taken for 2 combined exposure to
silica dusts with the following results:

PEL=

% quartz +2 (% cristobalite) +2 (% tridymite)

n-3

{Equation II-1)

11-A8c(3)(b){
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Respirable
Sampling Total Reapirable Concentration Laboratory

Sample Period (min) Volume (1) Weightgmg! (m I Results
A 238 400 0. 'g/id 30% quartz

14% cristobalite
Nondetectable-
Tridymite
B 192 326 0.619 1.9 40% quartz
10% cristobalite
Nondetectable-
Tridymite

Total 430 731 1.474

Calculate the TWA from the sampling
and analytical data:

@ Calculate the percentage of quartz,
cristobalite and tridymite in the total
particulate coliected.

Quartz:

30% (0.885) + 40% (0.619) = 17.4 + 16.8 = 34.2%
1.474 1.474

Cristobalite:

14% (0.855) + 10% (0.619) = 8.1 + 4.2 = 12.3%
1.474 1.474

E Calculate the PEL for the mixture.

PEL (mixture) = 10mg/M? ,
Te Quartz + 2(% cmtodalite) + 2(% Tridymite)

= 10 =10_ =0.17 mg/M®
34.2 + 2(12.3) + 2(0) 58.8

¢ Calculate the employee’s exposure.

Exposure=(Sample wt.A) + (Sample wt.B)
otal volume

=0.855_+ 0.619=2.0 mg/M®
0.731

g Adjust (where necessary) for in-
adequate sample length.

TWA=(2.0 mg/M?*)(430 min)=1.8 mg/M*
min)

Calculate the upper and lower confidence limits.
(See paragraph A.1l.)
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9. Imminent Danger.

a. An imminent danger condition is one in
which ‘“‘a danger exists which could reasonably
be expected to cause death or serious physical
harm immediately or before the imminence of
such danger can be eliminated through the en-
forcement procedures otherwise provided by
this Act” (FOM Chapter IX). Exampies would
include acute exposures to life-threatening
concentrations of gases (e.g., hydrogen sulfide
and hydrogen cyanide), and levels of radiation
capable of causing irreversible damage.

b. Air sampling is not required to initiate im-
minent danger proceedings. However, air
samples should be taken, if possible, in order
to substantiate citations which may be issued.

¢. The Substance Toxicity Table will be
amended to provide approximate imminent
danger levels for certain substances when data
become availabie.

10. Wips Samples. Wipe samples can be used to
document the presence of toxic materials.
Specific guidelines for such sampling are pres-
ented in Chapter VI, Wipe Sampling Pro-
cedures.

11. Sampling and Analytical Errors (SAEs).

a. Oefinition of SAEs. When an empioyee is
sampled and the resuits analyzed, the mea-
sured exposure will rarely be the same as the
true exposure. This variation is due to
sampling and analytical errors (SAEs). The
total error is dependent upon the combined
effects of the contributing errors inherent in
sampling, analysia and pump flow.

b. Definition of Confidence Limits. Error
factors determined by statistical methoda
shall be incorporated into the sample resuits to
obtain the lowest value that the true exposure
could be (with a given degree of confidence)

and also the highest value the true expoaure.

could be (also with some degree of confidence).

(1) The lower value is termed the lower con-
fidence limit (LCL) and the upper value is
termed the upper confidence limit (UCL).
(See Figure II-1.)

(2) These confidence limits are termed
“one-sided” since we are concerned only

INDUSTRIAL HYGIENE FOM

with being confident that the true exposure
is on one side of the PEL.

c. Sampling and Analytical Errors. SAEs which
provide a 95 percent confidence limit have
been developed and are presented in the
Sampling and Analytical Techniques Table in
Chapter [X. If there is no SAE listed in the
manual for specific instruments, apply the
manufacturer’s recommended error or other
generally recognized error factor (e.g., +25%
for detector tubes).

d. Confidence Limits. One-sided confidence
limits can be used to classify the measured ex-
posure into one of three categoriea. (See Figure
II-2.)

(1) If the measured exposure exceeds the
PEL and the LCL of that exposurs also ex-
ceeds the PEL, we can be 95 percent confi-
dent that the employer is in noncompliance,
and a citation would be issued. (See ex-
ample A in Figure 0-2.)

(2) If the measured exposure exceeds the
PEL, but the LCL of that exposure ia below
the PEL, we cannot be 95 percent confident
that the employer is in noncompliance. (See
exampile Bl in Figure II-2.) Likewise, if the
measured exposure does not exceed the
PEL, but the UCL of that exposure does
exceed the PEL, we cannot be 95 percent
confident that the employer is in com-
pliance. {(See example B2 in Figure 1I-2.) In
both of these cases, our measured exposure
falls into a region which is termed “possible
overexposure”.

(a) A citation shall not be issued if the
measured exposure falls into the “possible
overexposure’ region. It should be noted
that the cioser the LCL comes to exceed-
ing the PEL, the more probable it be-
comes that the empioyer is in noncom-
pliance.

(b) If measured results are in this region,
the Industrial Hygienist shouid consider
further sampling, taking into considera-
tion the seriousness of the hazard, pend-
ing citations, and how close the LCL is to
exceeding the PEL.

{e) If further sampling is not conducted,
or if additional measured exposures still
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fall into the ‘“possible overexposure’
region, the Industrial Hygienist shouid
carefully explain to the employer and em-
ployee’ representative in the closing con-
ference that the exposed employee(s) may
be overexposed but that it cannot be
established. The employer should be en-
couraged to voluntarily reduce the expo-
sure and/or to conduct further sampling to
assure that exposures are not in excesa of
the standard.

(3) If the measured results do not exceed the
standard and the UCL aiso does not exceed
the standard, we can be 95 percent confident
that the employer is in compliance. (See ex-
ample C in Figure II-2.)

¢. Sampling Methoda. The LCL and UCL are
czlculated differently depending upon the type
of sampling method used. Sampling methods
can be classified into one of three categories:

(1) Full-period, continuoue single sampling
is defined as sampling over the entire sample
period with only one sample. The sampling
may be for a full-shift sample or for a short
period ceiling determination.

(2) Full-period, consecutive sampling is de-
fined as sampling using multiple consecu-
tive samples of equal or unequal time dura-
tion which, if combined, equal the total
duration of the sample period. An example
would be taking four 2-hour charcoal tube
samples.

(3) Grab sampling is defined as collecting
a number of short-term samples at various
times during the sample period which, when
combined, provide an estimate of exposure
over the total period. Common exampiles in-
clude the use of detector tubes or direct-
reading instrumentation (with intermittent
readings)

f. Calculation Method for a Full-period. Contin-
uous Singla Sample.

(1) Procedure.
{a) Obtain the full-period sample (value
X), the PEL, and the SAE. The SAE can

be obtained from the Sampling and
Analytical Techniques Table.

H-A1£(2)3
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(b) Divide X by the PEL to determine Y,
the standardized concentration. That is:

Y=X (Equation 1I-2)
PEL

(¢) Compute the LCL (95%) as follows:

LCL (95%) = Y—-SAE (Equation II-3)
(d) Compute the UCL (35%) as follows:
UCL (95%) = Y + SAE (Equation [I-4)

(e) Classify the exposure according to the
following classification system:

o If LCL 21, a violation exists.

o If LCL =1 and the UCL 21, classify as
possible overexposure.

o [f the UCL €1, a violatian doea not exist.

(2) Example 2. A fiberglass filter and per-
sonal pump were used to sample for a 7-1/2
hour period. The Industrial Hygienist was
able to document that the exposure during
the remaining unsampled one-half hour of
the 8-hour shift would equai the exposure
measured during the 7-1/2 hour period. The
laboratory reported 5.65 mg/M®. The SAE
for this method is 0.15. The PEL is 5.0 mg/
M?. (See the Sampling Analytical Tech-
niques Table.)

1 Calculate the standardized concentra-
tion,

Y=5.65=1.13
5.0

2 Calculate confiden¢e limits.
LCL=1.13-0.15=0.98

Since the LCL does not exceed 1.0 non-
compliance is not established and the
UCL must be calculated.

 UCL=1.13 + 0.16=1.28

3 Classify the exposure.
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Since the LCL< 1.0 and the UCL>1.0,
classify as possible overexposure.

g. Calculation Maethod for Full-period Consecu-
tive Sampling.

(1) The use of multiple consecutive samples
will result in slightly lower sampling and
analytical errors than the use of one contin-
uous sample since the inherent errors tend to
partially cancel each other. The mathe-
matical calculations, however, are some-
what more complicated. If preferred, the
Industrial Hygienist may first determine if
compliance or noncompiiance can be estab-
lished using the calculation method noted
for a full period, continuous, single sample

_ measurement. If results fall into the “pos-
sible overexposure’’ region using this
method, a more exact calculation shouid be
performed as follows:

(2) Procedure for Full-period, Consecu-
tive Sampling.

(a) Obtain X, X,, ..., X, the n con-
secutive concentrations on one workshift
and their time durations, T ,T,, ...,
T, . Also obtain the SAE in the Sampling
and Analytical Techniques Table.

(b) Compute the TWA exposure.
(e¢) Divide the TWA exposure by the PEL

to find Y, the standardized average
TWA/PEL).

INDUSTRIAL HYGIENE FOM

(f) Classify the exposure according to the
following classification system:

o« If LCL =1, a violation exists.

o If LCLL.<1, and the UCL=1, classify as
possible overexposure.

o If UCL <1, a violation does not exist.

(3) Exampie 3. If, in example 2, two con-
secutive samples had been taken for carba-
ryl instead of one continuous sample, and
the following results were obtained:

Sample A B
Sampling

Rate (lpm) 2.0 2.0
Time (min) 240 210
Volume (1) 480 420
Weight (mg) 2.592 2.400
Concentration

(mg/M?) 5.400 5.936

The SAE for carbaryl is 0.15.

(a) Calculate the UCL and the LCL from
the sampling and analytical resulits:

(d) Compute the LCL (95%) as follows:

LCL=Y-SAEVTX? + TXXZ + ... TIX?

PELT (IN+ 1, +...T)

{e) Compute the UCL (95%) as follows:

LCL-Y+SAE£§;X'; + ’I“;E’ + ... T g*
. Ak 2 VIS I n

(Equation I1-5)

(Equation I1-6)
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1 TWA=(5.4 mg/M?) 240 min + (5.936 mg/M*) 210 min
450 min
=5.65 mg/M?

2 Y=5.65 mg/M*=5,65=1.13
- PEL 5.0

b. Exposure to a substance which has been
added to the ACGIH TLV list since 1968, or
identified as a serious hazard by federal agen-
cies such as NIQOSH, EPA, or the National

3 Aasuming a continuous sample:
LCL=1.13 — 0.15=0.98
UCL=1.13 + 0.15=1.28

(4) Since the LCL. < 1.0 and UCL > 1.0,
the results are in the possible overexposure
region, and the Industrial Hygienist must
analyze the data using the more exact calcu-
lation for full-period consecutive sampling
as follows:

LCL=Y-SAE/TX + TX; + ... T X
PEL (T, +T,+...T,)

=1.13-0.15 (240 min)? (5.400 g/M?)? +)

Cancer Institute, should be considered for a
posasible 5(a)(1) citation where an OSHA PEL
does not exist. In some cases an 8-hour OSHA
PEL exists but no OSHA ceiling standard
exists. If a ceiling standard has been recom-
mended by NIOSH or others, which ia equal to
or greater than the 8-hour OSHA PEL, a
5(a)(1) citation may be considered for expo-
sures in excess of the recommended ceiling
standard (even if the employer is in com-
pliance with the 8-hour OSHA PEL). If the
recommended ceiling standard is below the
8-hour OSHA PEL, a 5(a)(1) citation should
%nly be issued when approved by the National
ffice.

(Equation II.5)

=1.13-0.15v (240 min)? (5.400 mg/M*)*+(210 min)® (5.936 mg/M?)*

5.0 mg/M® (240+210 min)

=1.13-0.12
=101

Since the LCL
issued.

1.0, a citation would be

h. Grab Sampling. If a series of grab samples
(e.g., detector tubes) are used to determine
compliance with either an 8-hour TWA stand-
ard or a ceiling standard, consultation regard-
ing sampling strategy and the necessary statis-
tical treatment of the results obtained shall be
sought from the ARA for Technical Support.

12. Use of the
S(a)(1)).

General Duty Clause (Section

a. The use of Section 5(a)(1) of the Act shall
be considered when the Industrial Hygienist
identifies a situation involving employee ex-
posure to a substance that does not have a
standard but is believed to constitute a serious
health hazard at the levels found and which is
published in the health literature, or recog-
nized by industry or the employer.

11-Al2e( 1)

c. The use of Section 5(a)(1) shall be con-
sidered when inadequate work practices result
in a potentially serious ingestion or skin haz-
ard and 29 CFR 1910.132 or .141(g)(2) can-
not be applied. The use of (5)(a)(1) shall also
be considered for work practices which could
lead to a potential inhalation hazard in excess
of the PEL. .

d. In the case of overexposure to substances
not having a PEL, correction will consist of
engineering and work practice controls to
achieve a level where a serious hazard no
longer exists. Where the hazard is serious and
no safe level can be determined; e.g., car-
cinogens, engineering and work practice con-
trols shall be required to reduce exposure to
the lowest feasible level.

s. For all 5(a)(1) citations, careful and com-
plete documentation must be made.

(1) This may include, but is not limited to,
extensive sampling, employee interviews
and supporting medical evidence (although
the Industrial Hygieniast must only establish
the possibility of the illness).

yvv 000007155

o

N



OCCUPATIONAL SAFETY AND HEALTH

II-Al2e(2)

PR

(2) In addition, it may be necessary to
gather supporting data from medica. experts
and the Directorate of Technical Supiort
and to evaluate the information upon which
the recommended standard is based (e.g.,
the NIOSH Criteria Document, etc.).

(3) Consultation shall be sought from the
ARA for Technical Support prior to using
the general duty clause.

B. Classification of Vioiations of Air Quality
Standards.

1. Type of Citation.When it has been established
that an employee is exposed to a toxic substance
in excess of the PEL, a citation for exceeding the
air contaminant standard shall be issued. The
violation shall be classified as serious or other
than serious on the basis of the requirements in
the Substance Toxicity Table and the use of
respiratory protection at the time of the viola-
tion.

a. Classification of violations is dependent
upon the determination that the illness is
reasonably predictable at that exposure level,
whether the illness is serious or other and that
the employer knew or could have known
through reasonable diligence that a hazardous
condition existed.

b. For any substance listed as serious in the
Substance Toxicity Table, a serious citation
shall be issued for exceasive exposure and fail-
ure to utilize engineering and/or administra-
tive controls. If however, the employer is
exhibiting good faith by having a respirator
program in use which is effective in reducing
actual employee exposure to below the appli-
cable standard (i.e. all elements of the re-
quired reapiratory program in 29 CFR 1910.134
are being met-—see Chapter III) and has a writ-
ten engineering compliance plan and is follow-
ing it, an other citation shall be issued for
excessive exposure and failure to utilize
feasible engineering and/or administrative
controls.

¢. The Industrial Hygienist shall consider
protection factors for the type of respirator is
use as well as the possibility of acute over-
exposure if the respirator fails. If protection
factors are exceeded, (see Figures II-4 and
TI-5) or if the potential for acute overexposure
exists, a citation for failure to control excessive
exposure shall be issued as serious.

INDUSTRIAL HYGIENE FOM

2. Promptness of Issuance. Citations for viola-
tions of air standards must be issued within 6
months following the date the air sample or
measurement was taken (i.e. the date the viola-
tion occurred).

C. Classification of Violations for the New

Heaith Standards.

1. Purpose. The intent of the procedures listed in
the New Health Standards Guidelines is to
reduce to a general reference guide the detailed
program directives that are iasued with each new
standard. Any major deviations from these
procedures wiil be released in a program direc-
tive.

2. Description. The Guidelines briefly describe
the major requirements of the expanded stand-
ards (e.g., DBCP, arsenic), the procedure neces-
sary to determine whether or not compliance
exists, and the recommended procedure for
citing. Normally the Industrial Hygienist shall
follow these procedures for compliance purposes.
In cases where deviations from the procedures
seem to be warranted, the Industrial Hygienist
shall note the reasons for the deviations in the
case file.

3. Grouping. The recommended classification as-
signed to the specific entries is what is deemed
appropriate for that single violation.

a. If specific paragraphs with different classi-
fications are to be grouped (e.g., monitoring
and the appropriate recordkeeping require-
ment), the more serious classification shouid
be followed.

b. Several closely related violations having the
same basic purpose may be found in the guide
wit.. a recommendation for grouping.

c. Where there is compliance with only a part
of the requirement, professional judgment
must be exercised to determine if citing the
entire section is warranted.

4. Minor Deficiencies. If the employer has minor
deficiencies in the requirements, an other cita-
tion will be issued.

5. Explanation of “General”’. Several paragraphs
are preceded by a “General’’ subparagraph. Gen-
erally these subparagraphs are not cited but in-
corporated into the SAVE manual.

-9 I1-Cs
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CHAPTER IX
ANALYTICALLABORATORY POLICIES AND
PROCEDURES
A. General. B. Sampling Considerations.
1. Content. This chapter contains instructions 1. Charcoal Tubes and Other Salid Sorbents.

for the collection, packaging, and shipping of
samples to the Salt Lake City Analytical Labora-
tory (SLCAL).

2. Sampling. Samples should be collected in
accordance with the Sampling and Analytical
Techniques Table. Particular attention should
be given to those substances which must be sub-
mitted as a single analytical request per sample.
These substances are indicated by a “B" in the
“notes’” column. Other important information,
such as dust vs. fume, and the analysis of oxides,
is also contained in the “notes’ column.

3. Shipping. Sampiles sent to the laboratory
shall be packaged with the original Air Sampling
Data form (OSHA-91). All samples shall be sent
by certified mail or its equivalent to maintain a
chain of legal professional accountability. 2.

Filter Type  Examples Pore Size

MCEF AA, GN-4 0.8um
LAPVC FWSs-B 5.0um
GFF A/E _—

AgM e 0.8um

MCEF-—Mixed cellulose ester filter
LAPVC—Low ash polyvinyl chloride
GFF—Glass fiber filter

a. The ability of solid sorbents to adsorb and
retain a given compound is dependent on a
number of factors. These include: tempera-
ture, humidity, sampling flow rate, time, con-
centration, and the presence of other chemi-
cals.

b. The sample volumes are recommended in
the Sampling and Analytical Techniques
Table are applicable for determining the per-
missible exposure limit (PEL) under normal
circumstances. Smaller volumes (1/2 the maxi-
mum) may be required for solid sorbents when
high humidity (above 90 percent) or relatively
high concentrations of other organic vapors
may be present in the environment sampled.

General Membrane Fiiter Types and Uses.

Uses
Asbestos, metals

Silica, carben
black

Pesticides,
herbicides

Coal tar pitch
volatiles,
Coke oven emissions

AgM—Silver membrane (supplied by SLCAL)

Figure IX-1 demonstrates the preparation of the filter and cassette.

1X-1
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Figure iX - 1 Skeich of Preparation of Three Plecs Cassette

A o Ring piece

«—— Backup screen

Step 1. Assemble the three piece cassette as illustrated or the 2 piece cassette
as illustrated above without the ring piece.

Tightly wrap tape around
e the circumference of the
cassette.

Step 2. Tape the cassette with black slectrical tape or cellulose shrink bands.

vVy 000007158
1X-2
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3. Shelt-Life of Sampiing Media Provided by the
SLCAL.

a. Hydrogen sulfide collecting solution
(CdSO,/ NaOH)-—shelf-life of 6 months, or
when the precipitate will no longer stay in sua-
pension for several minutes after shaking,
whichever period is shorter.

b. Ozone sampling solution—shelf-life of 6
months or when the solution turns yellow,
whichever period is shorter.

c. Nitro reagent for MDIL/TDI—one month
shelf-life.

d. The following have shelf-lives of 6 months
or more (generally, disposal dates of 6 months
after the preparation date is set):

o All normalities of NaOH, HCl, H,SO, and
sodium acetate.

o All percent volume/volume of methanol.

e Cl0 , reagenta (oxalic acid, sodium arsen-
ite).

o. All organic solvents ordered in their pure
state have indefinite shelf-lives.

t. Bis-chloromethyl ether (BCME) collecting
solution has a two month shelf-life. The solu-
tion must be stored in a dark bottle.

g. The collecting solution for acetic anhydride
must be mixed in the field and has a shelif-life
of only 2 hours after preparation.

h. Hydrogen peroxide (0.3N) for sulfur dioxide
collection—atable for six months if it is pro-
tected from light and kept refrigerated.

i. The mercury monitor has a 90-day shelf-life.
(Note the expiration date on the monitor.)

C. Blank Samples.

1. Submission. A blank sample shall be sub-
mitted to SLCAL with each type of sample coi-
lected. For example, if toluene and xyiene were
collected on a given set of charcoal tubes; and, in
the same workplace, benzene was collected on
another set of charcoal tubes; and chloroform
and methy! chloroform were collected on a third

INDUSTRIAL HYGIENE FOM

set of charcoal tubes, three blanks should be sub-
mitted to the laboratory; one for each apecific

group of analyses.

2. Number of Blanks. For any given analysis, one
blank will suffice for up to 20 samples collected.
Should more than 20 samples be collected in a
given inspection, additional blanks should be
provided. :

3. Treatment. Blank samples should be treated
in the same fashion as real samples. They should
be opened in the plant environment, imxpediabe-
ly closed, packaged with the samples which were
collected, and shipped to SLCAL in the same
fashion as the samples.

4. Purpose. In the laboratory, blanks are used
primarily to assess contaminants in the sampling
media. However, they are aiso used to monitor
potential contamination of sampies both in the
field and in the laboratory. ’

5. Laboratory Action. The blank analyses which
are completed in the laboratory are normally
subtracted from the analytical data produced for
the samples. This provides the Industrial Hy-
gienist with data which have been corrected for
any contamination which may have been present
in the sampling media or which may have been
added by way of reagents used in the analytical
process.

D. interferences.

1. Purpose. The laboratory methods of analysia
are susceptible to interferences by various com-
pounds sometimes present in the sample. For
greater accuracy, the laboratory must be notified
if an interference is suspected.

2. Potentiai Interferences. The following are
some potential interferences that should be
noted on the OSHA-91:

Solvents—ail other solvents, especially those
with similar boiling points and/or polarities
(specify the substances present).

Free silica—graphite, zirconium silicate, mica,
feldspar, potash, iron carbide, and/or taic.

Asbestoa—all fibrous materials and/or high non-
fibrous dust levels.

VVV 000007159 1X-D?
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Metals—high concentrations of other metals
and inorganic dusts.

E. Bulk Samples.

1. Bulk samples should be submitted to the
laboratory only in the following circumstances:

a. When the analysis is required to support a
potential violation (e.g., 1 percent silica in
sand-blasting operations).

b. When required by the laboratory to assess
interferences or for use as an anaiytical refer-
ence. (See paragraph E.3.)

c. When all other means of obtaining informa-
tion regarding the chemical composition of the
material have been exhausted. This includes a
discussion with the senior Industrial Hygieniat
as well as the manufacturer of the material.

2. Generally, the analysis of bulk samples will be
semi-quantitative and can not be evaluated on
the basis of the sampling analytical errors
(SAE’s) found in the Sampling and Analytical
Techniques Table.

3. Buik Sample Anaslysis. Bulk samples are
needed for analysis of the following:

Asbestos; Chlorinated camphene; Chiorinated
diphenyl oxide; Chlorodiphenyl; Gasoline; Hy-
drogenated terphenyls; Kerosene; Mineral oil;
Naphtha; Petroleum distillates; Silica (quartz
and cristobalite); Stoddard Solvent; Turpentine.

F. Shipping Instructions.
1. Instructions for Shipping Filter Caasettes.

a. The containers used by OSHA for shipping
filters are made in four parts,

(1) A reuseable exterior brown cardboard
mailing carton.

{2) Two brown cardboard flapped inserts.

(3) A white box to hold the fiiter cas-
settes. This box is shipped inside the brown
exterior carton.

(4) An interior white die-cut cardboard tray
to hold the cassettes in place.

1X-4

b. All of the container parts are reuseable. Do
not discard the brown exterior mailing carton
or the flapped inserts.

¢. The containers should be used as follows:

(1) Place the cassettes in the circular slots
of the die-cut white cardboard tray. (See
Figure X-1 for proper sealing of samples.)
The samples should be sealed as shown to
ensure sample stability.

(2) Remove or obliterate all old mailing
labels.

g.) Include a copy of the OSHA-91 in the
X.

2. Instructions for Shipping Charcoal Tubes.

a. Charcoal tubes may be shipped to SLCAL
in the cylindrical containera provided or in
other small sturdy containers.

b. Bulk solvent samples should never be
mailed to the laboratory in the same package
with any type of air sample.

¢. Include a copy of the OSHA-.91 in the box.

3. Instructions for Shipping Sampies Coliscted in
Midget Impingers.

a. Follow the directions outlined in paragraph
F, Chapter X, for preparing samples collected
in midget impingers for SLCAL.

b. Wrap packing material around the bottle(s)
and place them in the cylindrical containers
provided, or in some other sturdy containers.

¢. Include the OSHA-91 in the container.
d. Ship by certified airmail to the SLCAL. If

necessary, use precautionary labels on the
;‘hipping container as discussed in paragraph
4.

4. Instructions for Shipping Bulk Sampies.

a. Bulk solvent samples should be shipped in
20 cc vials with Teflon liners, should be well
packaged in absorbent material and sent in the
round containers provided.

Sy’
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b. A copy of the OSHA-91 (if the original is
with the samples) must accompany each bulk
sample. The sheet must identify that the
sample is a bulk and must give the air sample
numbers to which the bulk sample refers. It
shall also identify the mode of shipment to the
laboratory.

¢. No air samples should be placed in the con-
tainer with the bulka.

5. Shipping Regulstions. When shipping samples
to the laboratory, regulations imposed by Fed-
eral agencies having jurisdiction over interstate
transportation must be adhered to. Such regula-
tions may prohibit the use of the Postal Service.

a. The shipper is responsible for compliance
with applicable postal laws and regulations
governing mailability and preparation for
mailing, as well as other laws and regulations
pertaining to the shipment of particular mat-
ter.

(1) All items that are acceptable for mailing

are subject to provisions of Part 124, Postal
Service Manual.

(2) Additional postal information can be
obtained in Acceptance of Hazardous or
Perishable Articles, Publication 52, of the
U.S. Postal Service.

(3) The passage of the Transportation
Safety Act of 1974 has extended the Depart-
ment of Transportation’s authority over

INDUSTRIAL HYGIENE FOM

hazardous/restricted materials transporta-
tion. The full text of the hazardous materials
regulations is contained in Title 49, Code of
Federal Regulations, Part 100-199,

b. The main categories of hazardous materials
sent to the laboratory are poisons, flammable
liquids, oxidizers, flammabile solids, corrosive
materials (acids and alkalis), or irritating
materials. These items are mainly bulk or im-
pinger samples,

¢. For all modes of transportation, the carrier
must be aware that hazardous material is
being tendered. Notification must be given.
Any person who violates a provision of Title 49
in shipping a hazardous mataerial, shall be sub-
ject to a civil penalty of not more than $10,000
per violation, and if any such violation is a
continuing one, each day of the violation con-
stitutes a separate offense. A person who will-
fully violates a provision of this title and is
convicted of a criminal offense is subject to a
fine of not more than $25,000, imprisonment
for a term not to exceed 5 years, or both.

d. The great variety of chemicals preciudes the
listing of each item that may be mailed.

IX-8

(1) Figure IX-2 (Air and International Mail
Requirements for Corrosives) and Figure
IX.3 and 4 (Air and Intemational Mail
Requirements for Flammable Liquids) from
Publication 52, of the United Postal Service
gives an indication of what can be mailed.

VvV 000007161
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Figure IX -2 Alrand intemational Requirements for Cormosives

h h 4
Corrosive Liquid Dry Batteries Corrosive Solid
No | One pint or less per container, & Accaptable in the
7~ one container oniy per package? domaestic surface mail
In quantities specified
Yos under: Corrosives. Gen. N\
s Requirements. Solids
« (above)?
No Acceptable for domestic surface mall in Yes -
| solutions as specified under: Corrosives.
4 Gen. Reguiraments. Liquids (above)? Y
-
Meets all paokaging and marking requiremants
of tha Fed. Aviation Regulations, Voi. Vi, No .
Part 103, & Officiat Air Transport Restricted v \ S
Articles Tariff No. 6-D7 }
Yes P
-
Offered tor air transportation
|Yu
Do all items carry Shipper's No s
Certification tor Restricted Articies? v \
L 4
Yes
5
Item is acceptabie for domestic air tranaportation
Do not accept for air or international mail.
AN >

Reference U.S. Postal
Service. Pub. 52, TL-1, 24-77
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Figure IX - 3 Airand Intemationai Mail Requirements for Flammabile Liquids

Definition

Title 43 of the Code of Federal Regulations defines “flammable liquid” as any liquid that gives off
flammable vapors below a temperature of 100° F. (49 CFR 173.115)

General Requirements*

Flammabie tiquid or semi-liquid that is otherwise harmiess,
having a flash pointof , , ,

>
£ e + ¥
Abave No ,| 100°F up to & including [ No Above 20°F but less No 20°F (-6.7°C)
200°F 200°F (93.3°C) than 100°F (37.8°C) 71 or below
[Yes lvu | Yos
Acceptable Containers one
without | Nonmetal containers of one pint capacity or less? ].""_. quart capacity Mo
restrictions or less?
Yo
\ =
No
| Over 4 fluid Oz. (%pint) capacity? Metal [ No
Yes containers?
L hd Yes
N
[ Glass or other breakable container? j—"{ A 4
Yes
Container cushioned with absorbent material suf-
ficient to take up all Isakage, within another sealed, | _/T\ /T -
waterproof container (.., can or piastic bag)? No 1
o A Yes
ntainer
,—N;"- capacity one 4 -
gallon or less?
Yes .
Screw cap (with minimum of 1% turns), soldering No
clips, or other means {other than friction top) ${ Friction Cap?
to effect secure closura?
Yes
> N
l Each container packed in strong outside container? 2.
Yes
k. 4
Do not accept lAccaptab le for Domestic Surface Mail Do not accept
for maiting for mailing

Reference U.S. Postal Service
Pub. 52, TL-t, 2-4-77
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Figure IX - 4 Air and Intemational Mail Requirements for Flammabie Liquids

. 4

Combustible liquid with flashpoint at 100°F

No
(37.8°C) or above? \

lvu

No Flashpoint at 200°F (93.3°C) or under?

[ I

Liquids with flash point Containers of ona galion capacity or less? No
above 200*F are acceptable \
without restrictions. Lvu

{1} Containers cushioned with absorbent material
sufficient to take up atl leakage.

No
{2) Enclosed within a secondary seaied container. ™\
(3) That in turn enclosed within the outside container?

lv-

Flash point of liquid shown on outside of parcel? -Noﬂ

lvu
‘LYu
Parcel carries Shipper's Certification for Restricted No

Articles?
LY.:

Acceptable for domestic air transportation.

Air Shipment?

k.
Do not accept for air or international mail.

Reference U.S. Postal Service
Pub. 52, TL-1, 2-4-77
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(2) Various chemicals are not mailable. The
chemicais listed below are examples only:

Nitric acid; Gasoline; Percholoric acid;
Benzyl peroxide; Class A poisons; Aniline;
Chloropicrin; Organic phosphate com-
pounds; Parathion (liquid).

(3) Charcoal tubes, silica gel tubes, filters
and wipe samples in most cases will not be
classified as hazardous materials.

eo. When a restricted article is tendered for
shipment, the customer is required to properly
identify, classify, package, mark, label and
certify all articles as specified in Title 49.

A Shipper’s Certification and labeis for re-
stricted articles can be obtained from:

Label Master

6001 N. Clark St.
Chicago, ILL 60660
Tele. No. (312) 973-5100

t. Since all samples are subject to possible liti-
gation, there has to be a chain and/or proof of
custody of the samples from the field to the
laboratory. The preferred form is the certified
mail receipt. When samples are shipped by
certified mail, they go first class (air mail).

The airline manager or his designated repre-
sentative is the final authority in determining
the acceptability of any restricted article. If a
shipment is refused by a pilot and it goes by
surface mail, the delivery time will be greatly
extended.

g. If a restricted article cannot be shipped by
certified mail to the laboratory, an alternate
mode of transportation {&.g., Federal Express,
Emery Air Expresa, United Parcel Service,
etc.) can be used. A chain of custody for all
samples must be obtained no matter what the
mode of transportation.

G. Special Instructions for Silica.

1. Usually, respirable dust shail be collected for
an evaluation of exposure to silica.

2. If the sample collected is nonrespirable,
the laboratory must be so advised.

1X-9
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3. A sample weight and total air volume
shall accompany all filter samples.

4. X-ray diffraction ia the preferred anaiytical
method used for moat silica analyses, due to its
sensitivity, minimum requirements for sample
preparation and ability to identify polymorphs of
free silica.

a. Quartz is identified by a major (primary)
X-ray diffraction peak. Because other sub-
stances also have peaks at the same position, it
is often necessary to confirm quartz by the
presence of secondary and tertiary peaks.

b. Many times there is only enough quartz on
a filter to identify the primary peak. This
makes it important to submit a representative
bulk to the laboratory. (This may require col-
lect.in)g several bulk samples at different loca-
tions.

¢. The amount of quartz in bulk samples will
not be quantified unless specifically requested
by the Industrial Hygienist. Results will be
only semiquantitative as a accurate X-ray dif-
fraction analysis cannot be provided for bulks.

d. When it is essential to know the silica con-
tent of a settled dust (rafter) sampie or a
manufacturer’s bulk material, a gravimetric
analysis should be requeated.

5. Gravimetry and colorimetry analytical

methods may be used when interfering materials
are present.

8. In order of preference, bulk samples may be

one of the following:

a. A high volume respirable filter sample.
b. A high volume filter sample.

c. A representative settled dust (rafter)
sample.

d. A sample of the bulk material considered to
be silica.

7. The type of bulk sample should be stated on
the OSHA-91 and cross-referenced to the appro-
priate air sample.

8. Laboratory results are reported under one of
three categories.

1X-G8
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s. Percent quartz—where bulk samples are
analyzed by the gravimetric method. (The
gravimetric method does no differentiate be-
tween quartz and cristobalite.)

b. Nondetected—does not necessarily indicate
the absence of quartz. For example, a sample
weighing 100 micrograms wouid need to con-
tain 5 percent quartz for any quartz to be de-
tected if the reported detection limit is 5
micrograms. The Industrial Hygienist should
evaluate the laboratory results to determine if
adequate results are provided. If not, a longer
sampling period may be required.

c. Unable to confirm the presence of
quartz—if the amount of quartz in the sampie
was not sufficient to perform a reliable identi-
fication. In order to confirm the presence of
quartz in excess of the PEL, one or more bulks
should be submitted as described in paragraph
G.6.

H. Specisl Instructions for Other Air Con-
taminants.

1. Metals. Where two or more of the following an-
alytes are requested on the same filter, an
inductively coupled piasma (ICP) analysia
may be conducted. However, the Industrial
Hygienist should specify the metals of inter-
est in the event samples can not be analyzed
by the ICP method. A computer print-out of
the following ten anaiytes may be reported:
cadmium, lead, chromium, copper, iron,
nickel, manganese, antimony, vanadium
and zinc. Other analytes may be reported as
validation studies are completed.

2. (Reserved)

|. The Ssmpling and Anailytical Techniques Tabie.
This table lista the sampling and analytical tech-
nigques used by OSHA Compliance Officers in the
assessment of employee exposures to potential
health hazards. The table contains most of the sub-
stances caovered by OSHA standards and regula-
tions. (See Figure IX-5.) Changes and additions
will be made as new technologies become available.
This entire section should be utilized for all appli-
cations of this table. Abbreviations for this table
may be found in Figure IX.6.

1. Substance. This column is an alphabetical
listing of materials for which acceptable sam-

Figure IX-¢

IX-10

pling and analytical methods are available. Only
those substances requiring laboratory analysis
or assistance are included in the table, A ‘‘skin”
notation indicates a significant potential of the
substance to cause additional exposure via
dermal or mucous membrane routes. A “C”
notation refer to a ceiling limit of exposure.

2. Permissibla Exposure Limit (PEL). The PEL is
given for the substances listed when there is an
OSHA standard.

3. Collection Method. This column contains an
abbreviated form of the recommended sampling
method. Abbreviations are found at the end of
the Appendix.

4. Maximum Volume and Meximum Flow Rate.
Volumes listed are guidelines but should not be
exceeded for solid sorbents. Flow rates are maxi-
mums and shouid not be exceeded. Lower flow
rates may be used.

5. Anaiyticai Method. This column contains an
abbreviated form of the recommended analytical
method. Abbreviations are found in Figure IX-6.

Figure IX-8
Abbreviations
AAS atomic absorption spectroscopy
AAS-GF atomic absorption spectroscopy-
graphite furnace
Act. Char, activated charcoal
Colori. colorimetric
COP ceiling or peak
EG extraction-gravimetric
Fluoro. fluorometric
Gravi. gravimetric
GFF glass fiber filter (without organic
binder)
GLC gas liquid chromatography
HPLC high pressure liquid chromatography
IC ion chromatography
ICP inductively coupled plasma
ISE ion specific electrode
LAPVC low ash polyvinylchioride
MCEF mixed cellulose ester filter
MFGB midget fritted glass bubbler
MI midger impinger
PC particie count
PCM phase contrast microscopy
Polaro. polarographic
PVC polyvinyichloride
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TWA time-weighted average

uv ultra-violet spectrophotometer

XRD X-ray diffraction

FH fluoropore filter

AgM silver membrane, glass fiber
combination

6. Sampling and Anaiyticsl Error (SAE). The SAE
i3 a measure of the precision and accuracy of the
combined sampling and analytical process. It
shall be applied by the Industrial Hygienist to
sample results according to methods described
in paragraph A.11, Chapter II. The values have
been computed by multiplying the coefficient of
variation for the total sampling and anaiytical
procedure by 1.645, the appropriate statistical
fzt]::or for one-sided 95 percent confidence inter-
vals,

lT}.(l;dm. References are listed in Figure

8. Method Class. Methods are classified as A, B,
C, and D. See Figure IX.8.

Figure IX-8
Method Class

A. A sampiing and analytical method which
has been fully evaluated and successfully,
collaboratively tested by a selected group of
laboratories.

B. A zampling and analytical method which
has been subjected to a thorough evaluation
procedure and/or recommended by a govern-
ment agency or a professional society.

C. A sampling and analytical method which
has been partially evaluated.

D. A new or interim method.

9. Notes.- The notes are defined in Figure [X-9.
These notes are very important since many
sampling restrictions are given in this section.

Figure IX-7
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Figure IX-9

Notes

A. Standard size charcoal tubes containing 2 sections of 20
40 mesh activatsd charcoal, which is prepared from co-
conut shells. The adsorbing section contains 100 mg of
charcoal, the backup section 50 mg.

B. Submit as a separate sample.

C. Large size charcoal tubes containing 2 sections 20/40
mesh activated charcoal, which is prepared from coco-
nut shells. The adsorbing section contains 400 mg of
charcoal, the backup section 200 mg.

D. Standard size ailica gel tubes containing 2 sections of 20
40 mesh silica gel. The adsorbing section contains 130
mg of charcoal, the backup section 66 mg.

E. Samples must be stored in an ice chest and analyzed
within 48 hours. Contact SLCAL for information.

F. Use filter and no backup pad.

G. Field method; sample need not be submitted to the
laboratory.

H. When standard is the same as for inert dust, noncom-
pliance can be based on gross weight without analysis.

Figure IX-9
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Figure 1X-9

Figure [X-9 Continued

. Samples may be collectad up to an 8-bour period, if the

filter is not overioaded.

If analysis or antirsony and tin are desired, submit
separate filters for each metal.

If nuisance dust is high, reduce air volume to 30 liters to
avoid overloading the fiiter.

Anaiytical method does not distinguish between dust
and fume.

When analysis of a compound is requested, an ele-
mental analysis is and reported as the com-
pound.

Organic matsrial collected on the filter is ashed. The
change in weight ia reported as the analyte.

. Collect a sampie of the bulk substance and send to the

laboratory in a separate mailing container at the time
the air samples are submitted. Indicate on the sample
sheet that & bulk sampie has been submitted. For SiO, ,
a high volume area or settled dust sample is

preferred.

Samples must he collected on a PVC filter to avoid con-
verting Cr ** ta Cr*?.

Any sample weight between 0.16 mg and 5.0 mg is
acceptable (0.5 to 5.0 mg is preferred). If they are
present in the work environment, the following major

interferences should be noted: mica, graphite, zircon

mem.;h ium silicate), talc, feldspar, potash, and iron car-
8.

If present, sulfide shouid be listed as an interference.
Particulate cyanide is coilected on e filter, HCN is col-
lected in an impinger.

. Within 1 hour after the sample has been collected,

transfer the filter to a clean screw cap vial.

. If the relative humidity in the workplace is greater than

80% use a midget impinger with 15 ml of 0.1N H,SO,
at a flow rate of 1 1pm for 90 minutes.

If the gross weight sampie yieids a concentration below
the standard for the air contaminant, do not submit the
sample to the laboratory for analysia.

Hydrogen fluoride is collected in the 0.IN NaOH solu-
tion or on a Na,CO, impregnated backup pad.

Samples should be submitted to the laboratory in
Naigene bottles.

Samples should be counted within 24 hours, preferabiy
immediately, Information on the counting procedure
may be obtained from Willard Dixon, FTS 588-5366.

During and after sampling, the sampie solution must be
protected from light to prevent photodecomposition.

CC.

DD.

GG.

JJ.

KK.

MM.

NN.

00.

iX-12

This may be accomplished by wrapping the impinger
and vial with aluminum foil or black tape. Send the
samples to the laboratory immediately for analysis.
Call the laboratory before beginning sampling.

Within 1 hour after the sampie has been collected,
tranafer the filter to a clean screw cap vial. Add 15 ml of
acetic acid solution to the vial.

The mercury vapor monitors are certified accurate for
only 90 days.

If present, other sodivm compounds should be liated as
an interference.

Use 2 charcoal tubes in series, 1 large tube and 1 stan-
dard size tube as & backup.

If a gravimetric analysis is not sufficient, submit the
filter to the laboratory for analysis.

For voiatile arssnic compounds, sample with « MCEF
0.8 um filter followed by & midget impinger containing
10 mi of 0.1 N NaOH.

After sampling, pour the impinger solution into one
vial; pisce the filter in another vial containing isopro-
panol; place the backup pad in a third vial containing
isopropanol.

If a specific analysis is required, coliect on a tared
LAPVC filter. In this case, a separate filter is required.

If particuiate anions are present, a prefilter should be
used.

Zinc ammonium chlorides and zinc oxide interfere with
the anaiysis and should be reportad when present.

Standard size tube containing 2 sections of 30/48 mesh
desctivated Florisil. The adsorbing section contains 100
mg: the backup section contains 50 mg.

Standard size tube containing 2 sections of 20/50 mesh
XAD-2 resin. The adsorbing section contains 100 mg of
resin; the backup section contains 50 mg.

Standard size tube containing 2 sections of 20/40 mesh
petroleum derived activated charcoal. The adsorbing
section contains 100 mg of charcoal; the backup section
contains 50 mg.

Standard size tube containing 2 sections of 35/60 mesh
Tenax GC. The adsorbing section contains 20 mg of
Tanax GC; the backup section contains 20 mg of Tenax
GC; the backup section contains 10 mg.

Standard size tube containing 2 sections of 60/80 mesh
pre-extracted Chromosorb 108. The adsorbing section
contains 100 mg; the backup section contains 50 mg.

Standard size tube containing 2 sections of 60/80 mesh
pre-sxtracted chromoseorb 104. The adsorbing section
contains 100 mg; the backup section contains 50 mg.

Samples must be refrigerated immediately and shipped
on ice.

VIR 000007168
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OSHA SAMPLING AND ANALYTICAL TECHNIQUES TABLE

Permiasible Exposure Sampling and
Limit {PEL) Maximum Volume/ Analytical ytical
Substance [ 98 ng/M Collection Method Haximm Flow Rate Hethod Error (SAE}1/
Acetaldehyde 200 360 ML 10 al of 13 NaH)3 120 liters/1.0 lpm ac 0.15
Acetic Aoid 10 25 MI 10 ml of O.IN NaOHy 120 liters/1.0 lpm QcL, Iic 0.15
Acetic Anhydride 5 20 MGB 10 nl of alialine 120 1iters/1.0 lpa Colars . 0.15
Rydroxyamine
Acetona 1000 2400 Activated Charcoal 2 liters/0.05 1pm GLC 0.26
Acetonitrile 40 70 Activated Charcoal 10 liter=/0.2 1pa ac 0.12
Acetylene
Dicholoride
(3ee 1,2-
Dichloroethylene)
Acetylene 1 iL Silica Gel 120 iversa/1.0 lpm QC 0.16
Tetrabromide
Acrolefn 0.1 0.25 HFGB 15 al of 120 liters/1.0 1pm COolori. 0.30
13 NaHSOy
Acrylamide - Sidn 0.3 ML 15 ml KD 120 1lters/1.0 lpa HPLC ¢.15
Acrylonitrile STD 1910, 1045 Activated Charcoal 20 liters/0.1 lpm QL 0.12
Skin
Aldrin - Skin -0,25 GFF + MI 15 ml of 240 1iters/1.0 1pa ar 0.15
Ethylens Glyool
Allyl Alcohol - Skin 2 5 Aotivated Charcoal 10 litersa/0.2 lpm GLC a8

-n

AB
8,C

5,0

s]qu]. senbruge]-X]1
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Permisaible ﬁn-l‘ and
Linit (PSL Naximm Volime/ Moalytical ytical Method
Substanos ppm. (57, Colleotion Method Haximm Flow Rate Mathod Lrror (SAR)V/ Pef. Class otes
Allyl Chloride 1 3 otivated Charocal 10 1itere/0.2 lpa ac 0.92 ] L ] [}
Allyl Glyoidyl 2 12 Teanax - OC 3 liters/0.2 1pa ar 0.10 b
Ether {AE) - Scin
A=Aninoblphenyl ST 1910. 1011 15 al Isopropancl N0 liters.1.0 1pa WL 2 c
2-Ainoethancl
(eae Bthancisadoe)
Alusious Oxide 15 LAPYC 5u 960 1iters/2.0 1w ﬁ'“;vl. or 0.15 B MK, I
2~Mincpyridine 0.5 2 WGB 10 al of 0. 120 1iters/1.0 1pm ac 0.15 ]
Ha90y
samonia 50 B ML 30 ml of O.1K KaS30y 120 liters/1.0 1pm 13K or IC 0.23
Ammonium Sulfwmatas 15 Tared MWC filter Su 960 1itarn/2.0 1pa Oravi. 0.10 G,H,I
(imumte)
o-Amyl Acstate 100 525 Mtivated Charcoal 10 litars/0.2 1pm ag 0.10 1 B
mo-imyl Acetate 125 650 Aotivated Charcosl 10 liters/0.2 Ipn ac 0.12 1 B
Aniline-Sida 5 19 Silica Gel 20 1itern/0.2 lpm ac 0.15 D '
Antisony and . 0.5 WEF 08 u 960 litern/2.0 1gm 18 0.12 1,2 ) 1,4
ocampounds (as )
ANTU 0.3 ™ 960 11ters/0.2 1pm HPLL 0.23 1
Arsenic and SID 1910.1018 WEF 0.0 u 960 1iters/2.0 1pm AM=GF or o.21 1,2 B8 B,EE,I
ompounds {(as i) & Arsine

WO4 INTIOAH TYRLLSNANI
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Permissible Exposure Sampling and

Limit (PEL Haximm Yolume/ Analytical Analytical
Substance pom. ng/M. Collaction Method Maximxzs Flow Rate MNethod Error (SAE) Y/
Arsaina 0.05 0.2 Activated Charocal 30 1itera/0.2 1pm AA3-GF or 0.09

Arsina
Asbestos STD 1910. 1001 MNCEF 0.8 u (Open face) 240 liters/2.0 lpm PM 0.25
Azinphos-Hethyl 0.2 MCEF 0.8u + MI 15 mi 240 1itera/1.0 1pm ac 0.15
Ndn of Ethylens Olycol
Barius, soluble 0.5 MCEF 0.8u 960 litera/2.0 lpm AAS 0.09
compounds
Benzoquinone
see Quinone)
banzene-snn STD 1910.1028 Activated Charcoal 20 13/&«‘3/0.2 1pm ac 0.18
HA
Benzidine STD 1910.1010 GFF + Silica Gel 20 liters/1.0 lpm HPLC
Benzoyl Peroxide 5 MI 10 =l of Dimethyl 120 liters/1.0 lpm HPLC 0.15
Mthalate

Benzo-a-pyrene g 960 literss2.0 lpm HPLC 0.33
Benzyl (hloride 1 5 Activated Charooal 10 liters/0.2 ipm Qg 0.16
Beryllium and com- STD 1910.1000 2-2 MCEF 0.0 u 60 liters/2.0 ipm ALS-GF 0.15

pounds (as Be)

Biphenyl, (see
Pipheny1}

S dhe®

(cor) W
960 11tera/2.0 1pm
(TWA)3/

Notea

B,1

8,1
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Permissible h:gnnn ing and
Limit (PEL Haximm Volume/ Analytical ytical Msthod

Subatae PR, g3 Collection Method Maximm Flow Rats MNathod Error (SAE)Y/ Pof. Class Notes
Boron Oxide 15 Tared PYC fiiter Su 950 1iters/2.0 Ipa Gravi. 0.15 ) GH,I
Bromioe Pending completion of new analytiocal method
Bromoforw-3dn 0.5 5 dotivated Charcoal 10 1iters/0.2 1pm ac 0.12 ] B i
Butadiens 1000 2200 Aotivated Charcoal T Uter/0.05 1pm ac 0.10 1 B i
(1, ¥Butadiena)
Butanethiol, (see
Butyl Mercaptan)
2-Butanone (MEX) 200 590 Motivated Charcoal 10 1iters/0.2 1pm (¢ 74 0.3% 1,2 B A
2-hutoxyethanol ~ sc 240 Aotivated Charcoal 10 liters/0.2 ym ac 0.15 1,2 B i
{Butyl Cellosolve)
Sdo
Butyl Acetats 150 T10 Aotivated Charooal 10 liters/0.2 1pm ac 0.12 1,2 B [
sec-Butyl Acetate 200 9506 sctivatad Charcosl 10 litern/0.2 igm ac 0.08 1,2 ] [
tert-Butyl Acetate 200 950 dotivatad harcoal 10 liters/0.2 1pm ac 0.08 1,2 )] A
Butyl Alachol-Skin 100 300 Motivated Charcoml 10 liters/0.2 1pm ac 0.1 1,2 B 1
se0-dutyl Alochol 150 50 Aotivated Charoosl 10 litere/0.2 1pm ac 0.1 1,2 B. A
tert-Butyl Kloohol 100 300 Aotivatad Charcoml 10 1iters/0.2 1lpm ac 0.12 1,2 B 1
nButylmmine Glycidyl 50 210 Activated (harcosl 10 liters/0.2 1pm ac 0.12 1 B 4

Rther (NOE)

WO4 INFIDAH TYTLLSNANI
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Parmissible hgomro ing and
Limit {PEL. Maximm Volume/ Malytioal Analytlcal

Substanoce ppa. ng/H3 Collection Method Maximm Flow Rate Mathod Ervor (SAE}V/
Butyl Mercaptan 10 » Chram. 104 1.5 liters/0.025 lm @c 0.15
p-tert-Butyl- 10 60 Act.ivated Charvoal 10 liters/0.2 1pm @ac on
toluene
Cadmium dust STD 1910.1000 Z-2 MCEF 0.Bu 60 litera/2.0 lpm A3 0.12
(as C4) (COP) N/

960 ters/2.0 Ipm AAS

(TWA) ¥/
Cadmium Fums STD 1910, 1000 Z-2 HCEF 0,8u 60 liters/2.0 lpgm ALS 0.12
(as Ca) (COP Y/

960 1Tters/2.0 1pm

(WA Y
Calcium Arsanate 1 MCEF 0.8u 960 liters/2.0 lpm AAS-OF or 0.21
(as As) Arsine
Calciun Oxide 5 MCEF 0.0u 120 1iters/2.0 lpm AAS a.n
Camphor 2 Activated Charcoal 10 1iters/0.2 lpm ac 0.12
Carbaryl (SevinP) 5 Glass Fiber Filter 960 1litars/2.0 lpm HPLG 0.15
Carbon Bleck 3.5 Tared LAPYC fliter, 5u 960 1iters/2.0 lmm Gravi. Q.15
Carton Disulfide- SID 1910.1000 2-2 Activated Charcoal 3 lter/0.1 1pm ac 0.15
Skin (2 tubas in series) (coP) W/

& 1ters/0.2 1m

(TWA) ¥
Carbon STD 1910. 1000 Z-2 , Activated Charccel 1.0 liters/0.1 lm ac 0.15
Teteachloride- (2 tubes in series) (coP) ¥/
Sdn 15 Liters/0.1 ipm

(v} ¥

Ref.

-

= » O m @m W

LI

LI

3,14
A,B
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Parmiasible Ex Sampling and

61-X}

GLTLOD000 AAA

Limit (PEL Haxisum Volume/ Analytical Analytical Mathod
Substance ppm. rg/M3 Colleation Method Maximm Flow Rate Method Error (SAE))/  Ref. Class  Motes
Chlordane-Skin 0.5 Glass Fiber Filtar 960 1iters/2.0 lpm GLC 0.%5 <
Chlorinated 0.5 MCEF 0.8 u 960 literss2.0 lpm ac 0.12 1 B o
{Toxaphena)
Chlorinated 0.5 MCEF 0.8u 960 literas/2.0 lpm [+ 0.12 1 B
DMphenyloxide
C hlorlne Pending completion of new analytical asethod.
Chlorcbanzane ™ 4 Activeted Charcosi G 1i{Cers/G.2 lps &L 8.09 1 B 4
{monochlorobenzane)
Chiorobromo— 200 1050 Activated Charcosl 5 liters/0.2 lpm alc 0.10 1 B A
methane
2-tnloro-1,3-
butadiene, {see
Chloroprens)
Chlorodiphanyl 1 Floriail 120 iiterw/1.0 lpm ac 0.5 C 0,44
{42 parcent
thlorine)-Skin
Chlorodiphenyl Q.5 Florisil 120 1iters/t.0 lpa ac 0.1 C Q0,4
{54 percent
Chlorine)-Skin .
1-Chlore, 2,3
[ lfinma-

HLTVAH ANV ALZIVS TYNOLLVANID0
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Permissible llrﬁl\r!
Limit (PEL

Oollsction Method

Haxisms ¥olume/
Haximm Flow Rate

Chromio aold and
chromates (as Cr)

Chromdum, soluble
chromic, chramous
salts (ma Or)

50

-]

Activated Charcoal

Pending oampletion of new analytical method

90

a.1

0.5

Activatad Charcoal

VC 5u

Mezr 0.8u

15 1liters/1.0 1ym

10 litern/0.2 ipm

ac 0.10

960 liters/2.0 lpm oolort . a.10

960 1iters/2.0 lpm ArS a.15

1,2

1,2

12’

B |
1

B,PrHM
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£11.00000 ARA

Permisaidble Ex Sampling and
Limit (PEL Maximm Voluws/ Malytioal Analytical

Subatance PP, Collection Method Maximm Flow Rate Mathod Error (S4£)1/

Diacetone Alochol 50 240 Activated Chascoal 10 liters/0.2 1pm aLl Q.17

(M-ttydroxy-N-methyl~

2-pentanane}

1,2-Disminoathans,

(see Ethylane-

dimins)

Dazcmethane 0.2 0.8 XAD-2 10 litere/0.2 ipe @L 0. 14

A, 2-Dibromo~ STD 1910, 1044 Aotivated Charcoal 10 litare/0.2 lpm ac 0,12

3-Chloropropans {(nir)y/

{ece) 1iters/0.2 Ipm

COP) &/

fbutyl Phosphate 1 5 ;. 960 liters/0.2 1pm Qc 0.9

Dibutylphthalste ] MEF 0.8u 30 iitars/1.0 1pm ac g.10
€ o=-Ddahloro~ S0 300 Aotivated Gharcosl 3 Htern/0.2 1pm ac 0.1

benzane

p~Ddchloro~ ™ 50 Activated Charcoal 3 litors/0.05 1 ac 0.08

banzena

3,3 Dichloro- STD 1910.1007 OFF + Silica Gel 200 1iters/1.0 1ps WPLL

benzidine

biahlorodi fluoro- 1000 950 Aotlvated Charcosl 2 liters/0.05 1pa ac 0.20

mathane (F-12) (2 tubaa in series)

1, 1=Dichlorosthane 100 400 Aativatad Charoaol 10 1itars/0.2 1pm ac 0.09

{Ethylens Dichloride)
Sdin

Ref.

lig

B,C
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Permisaible Brgom Sampling and
Limit (PEL Maximm Volume/ Analytical Analytical
Substance [ ag/H3 Cnllection Method Maximm Fiow Rate Method Errac (SAE) 1/
1,2-Dichloro~ 200 790 Activated Charcocal 3 litera/0.2 1pm L 0.09
ethylene
C Dichloroethyl 15 9 Activated Charcoal 15 1itera/1.0 1pa GLC 0.10
Ether-Skin
Dichloramonco- 1000 4200 Activated Charcoal 2.0 litera/’0.05 lpm GLC 0.15
fluoranethane (P-21) (2 tubes in series)
C 1, 1-Dchloro=1- 0 60 Activated Charvoal 15 litera/1.0 1lpm Gc 0.09
nitrosthane
1,2-Dichlovopropand
{see Propylene
Pichloride)
Dichloramethane
(s0e Hethylene
Chloride)
Dichlorotetra- 1000 7000 Aqtivated Charvoal 2.0 liters/0,05 \mm QL 0.16
Muorcethane (2 tubes in seriea)
bteldrln - Sxin 0.2 Glasa Fiber Filter 240 liters/2.0 pa ac 0.1%
Diethylsaine ) ™ HI + 10 ml O.1N HaS0¢ 120 Hters/1.0 Ip;m ac 0.15
Diethylether
{see Ethyl Ether)
Diethylstlbeatrol FH 960 1itera/2.0 tpm HPLG 0.15

Method
Rerl, Clnsa
1 B
1 B
1 B
1 B
1 <
0 B

P

B,C

B.C
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Perwisaible bgo-.r-
Limit (PEL

Swmpling end
Moalytical  Analytical

farimm ¥olume

Subatance pom. M Collection Method Max. Flow Aate Mathod Error (SAE)Y/
Dimethyl 1,2-dibcomo- 3 MI 15 ml Exhylene 280 1iters/1.0 Jgm ac 0.15
2,2-dichlorosthyl Glyool
phosphate,
(Dibecm)
Dimethylformamide - 10 k Silica Oel 60 liters/1.0 1pa ac 0.9
2-6~Dimsthylheptancne,
(sse Diisctutyl Katons
Dimethylphthalate M 15 a1l Isopropancl 90 lfters/1.0 lpm ac 0.15
Dimethyl Sulfate-Sidn s Silioca Gel 60 liters/1.0 1pm ac 0.15
Dinitrobenzene (all) 1 MCEF 0.0u « MI 10ml 240 llters/1.0 lpm HPLC 0.1%
L{samers) - Skin thylens Glyool
Dinitrotoluens - Sikin 1.5 MCEF 0.0u + NI 10 m) 240 liters/1.0 Ipm HPLLC 0.15

Ethylene Gylool
Dioxane (Diethylens 100 360 Aativated Charooal 10 liters/0.2 1lpm ac 0.10
Dioxide) -~ Scin
Diphenylesthane
diissccymnate, {see
Maethylens Bispheayl
Iscoyanats (MDI))
Diphenyl 0.2 1 . Tonax OC 30 liters/0.2 1pm ac 0.12
Dl.br\opyl.m Glycol 100 600 Activated Charooal 10 1iters/0.2 1pm ac 0.1

Methy) Ether - Skin

~r

—— et Sp—

Method
Ref, Class Notes
1 B
1 ] D, T
b
c
1 -] '
] ]
1 F
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Permisaible Exgoun Sampling and
Limit (PEL Maximm Volume/ dnalytical Anslytical
Substance pem. mg/M3 Collectian Method Maximm Flow Rate Mathod Error (SAE)1/
. Di-sea, Oatyl 5 MCEF 0.8u 960 11ters/2.0 1pm ac 0.09
:nmu
m-z—nhflhoxyl-
phthalate
Endrin-Sdn 0.1 GFF » MI W0 m) 240 liters/1.0 1m Gc 0.15
BRhylens Glyool
Epichloro- s 19 Activated Charcoal 20 liters/0.2 1pm GLC 0.09
hydrin-Xin
EPN-Sin 0.5 GFF « 10 a1 240 11tera/1.0 Im ac 0.10
. Ethyleme Qlycal
1, 2-Epoxypropans,
(sen Propylane oxids
2,3,~Epoxy-1-
ses Glyoidol)
fthanolanine k| [ ML + 'O ml 0.4 HoSOy 120 Mters/1.0 lpm @ac 0.15
2-Ethoxyethanol T hotivated Charooal 10 litars/0.2 1pm ac 0.15
(Cellosolve)-Skin

Mathod
Class

Notea

A,B
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Permisaible hgcan and
Limit (PEL Maximm Yolume/ dnalytioal Analyt.
Subetance Pre. u/lda Collection Method Maximm Plow Rate Pethod Error (SAE)V/
2-Ethoxysthyl- 100 540 Aotivated Oharcoal 10 1iters/0.2 1pm ac 0.10
aostate *
{Cellosolve
acetate)-Siin
Ethyl Acstate %00 1400 Activated Charcoal 5 litern/0.2 lpm ac 0.10
Ethy}l Aorylste- P w0 Activated Charcoal 10 liters/0.2 1pm [+ 7 0.09
Ethyl Alcohol 1000 1900 Aotivated Charcoal 1 1iter/D.05 Ipm ac D.11
(Ethanol)
Ethylasine 10 18 Ml @ 10 m1 O.18 HxS04 120 1iters/1.0 1pm ac 0.15
Zthyl sec-smyl F-3 130 Activated Charsoal 10 1itars/0.2 ipm [+ 4] 0.17
Ketone (& methyl-
3-heptanone}
Ethyl Benzens 100 435 Activated Charcoal 10 1iters/0.2 1lpm 0.07
Ethyl Bromide 200 890 Activated Charooal 5 liters/0.2 lpm ac 0.09
zthyl. Butyl 50 230 Activated Charcoal 10 1iters/0.2 1pm 0.14
Lone
(3-Heptanona)
Ethyl (hloride 1000 2600 1 1iter/0.05 1pm 0.12

totlutd Charooal

2 tubes in series)

1,2

Method
Class

]

Notes

A
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CgTL00000 AAA

Perwissible Exgom Sampling and
Limit (PEL Haximm Volime/ Aalytical  Analytical
Substance pom. wg/M?  Collection Method Heximm Flow Rate Method Error {SAE)1/
Ethyl Ether 400 1200 Activeted Charcaal 3 ldters/0.2 pm ac 0.08
£thyl Porwate 100 300 ictivated Charcoal 10 liters/0.2 ipe ac 0.13
Ethyl Silicate 100 850 XAD-2 9 2itere/0.05 1 ac 0.0%
Sthylens Chloro- H 16 Activated Charcosl 20 1iters/0.2 Ipm ac 0.12
hydrin-Sidan
Ethylenedimmine 10 = Ml « 10 ml O.1N HaSOy 120 liters/1.0 lpu QL 0.15
KEthylens Dibromide STD 1910.1000 2-2 Activated Charcoal 1.0 litere/0.2 Ipm GG .12
(1,2-Dibromo- (coP) v/
methaw) 10 1Tteras0.2 1pe
(TWa)y/
Bthylens dichloride  STD 1910.1000 2-2 Aotivated Charocal 1.0 1iters/0.2 lpm [+ 7 0.13
{1,2~-Monloroe- (coe)N/
thane) 10 1iters/0.2 1pm
(TWA)Y/
C Ethylens, giyool 0.2 1 Tenax OC 580 literss1.0 lpm HPLL o QC 0.15

dinitrate and/or
Hitroglyosin - Skin

Ethylens glycol mono-
methyl sther acetats,
{sea, Mathyl ocello-
solve scetats)

—v——

Mathod

o O W o

o

Notsa

WO4 INJIDAH TVTLLSNANI
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Substance

Collection Method

Maximm Yoluse/
Maximum Flow Rate

Sempling and
Analytical
Broc (SAE}Y/

Ethylenes axide

Ethylidine
Chloride

(woe 1,1~
Bichlorosthane)
N-Ethylmorpholine -
Kdn

Ferbes
Forrovanadium dust
Pluoride {as F)

Fluorotrichloro-
methane (F-11)

Formaldehyds

Formio acid
Furfural-Skin

Purfuryl
Alcchol-Skin

STD 1910. 1000 2-2

8

Aotivated Charcoal
(2 tubes in series)

3ilica Gel

Glaas Fiber Filter
HEF 08 u
MCEF 0.8a

Activated Charocal
{2 tubes in series)

MFGB 15 ml 108
Methanol

HE + 10 HL 0.8 MaDH
Metivated Charcoal
XAD-2

3 liters/0.05 1pm

10 literas0.2 1pm

960 11ters/2.0 1pm
960 11ters/2.0 1pm
960 1iters/2.0 1pm
1 liter/0.05 dpm
30 licars/1.0 lpm
(cop) A/

120 11ters/1.0 1pm
(T™a) 3/

120 liters/1.0 1pm
10 1iters/0.2 lpa

5 liters/0.05 lm

P RRE] €

E g

0.12

0.15
0.15
0.15
0.13

0.15
0.15
0.2

- |FE |

m w6 O

DY

M1

4,B

WOJ INITOAH TVTLLSNANI
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L41100000 ARR

relssibl Ergum Sampling and
e Limit zPEL Haximm Volume/ Analytical Analytical
Subatance ps. /M3 Collection Hethod Haximm Flow Rate Method Error (SAE)Y/
Glysidol 50 150 Aativated Charcosl 50 liters/1.0 im ac 0.13
(2,3~
Epoxyl-1
~phropanol }
Glyovol sonosthyl
other, (see 2-
Sthoxysthancl)
Graphite 15 mppot M 15 = 958 Kthyl 84 Ifters/28 1em P
{syntheta) Alochol
Quthion
(sbe
mathyl)
Heptachlor - akin 0.5 GPF « MI 10 m1 240 1iters/1.0 Ipa ac 0.15
Ethylene Glycol

Heptane 500 2000 Aotivated Charcoal 5 lters/0.2 1pm ac 0.09
{n-Haptans)
Hexachlocosthans 1 10 Activated Charocel 30 liters/0.2 1pm GL.C 0.20
sikin
Hexacho 0.2 MCEF 0.8 u 960 1iters/2.0 lpm ac on
thalene~
aldn
Hexans (n-Hexane) 500 1800 Activated Charcoal 5 iiters/0.2 1pm ac Q.10
i-ulhum (MBK) 100 310 Aotivated Charcoal 10 Iiters/0.2 lpm ac 0.07.

a

Mathod

Rat. Claas
1 B

B

c
1,2 B
] B
1 B

1,2
1,2
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-

Permisaible w ad
fimit (PEL) Meximm Yolume/ Analytionl Analyticsl
Subatanos Pem. ‘.’N’ Collection Nethod Maximm Flow Rate Mathod Error (S4E)1/
Hiaxone (Methyl 100 410 Activated Charocel 10 1iters/0.2 Ipm ac 0.16
iscbutyl ketone)
aldn
seo-Haxyl Aostata 50 300 Activated Charcosl 10 liters/0.2 1pm ac 0.10
Hydrogen Broxide 3 10 MI 15 ml 0.018 MaOH 120 liters/%.0 1lpm m or IC 0.12
€ Hydrogen Chloridae S T HI 10 m 0.0 1N ¥aOH ;&’%mn.o lpm ISR or IC 0.39
Hydrogen Cysnide 10 " MCEF 0.8u « HI 10 md 120 1iters/1.0 1pm 1ss 0.17
0. 18 NelH
Hydrogen Pluworide 310 WEF 0.8u + MI 10 m) 30 1liters/1.0 lps I8 0.15
0.0 W MaOH {CcoP)
120 1itera/t.0 Ipm
(THA)
Hydrogen 1 1.4 OB 10ml TI (S04 120 1iters/1.0 1pm Colovt. 0.15
(908) ! S0
Rydrogen Sulfide STD 1910.1000, 2-2 ML 10 ml alimline O 2 liters/0.2 Ipm Colord. 0.20
Soy
Hiydroquinone MCEF 0.8u 960 litera/2.0 Ipm ;37 0.10
C Iodine Panding caspletion of new smalytioal method
Iron Qxide (fume) 10 - HCEF 0.8u 960 11ters/2.0 1pm 0.12
Isomayl Acetate 100 525 Aotivated Charcoml 10 liters/0.2 1lpm oc 0.09

=t

1,2

B
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Poruiasidle Ex Swpling and

Limit (PEL Haximm ¥olume/ Analytical Analytical
Subatance ppa. g, Collection Method Maximm Flow Rata Hethod Error (SAE)1/
Isobutyl Acetate 150 700 Actlvatad Charcoal 10 litera/0.2 lpm Gc 0.12
Isobutyl Alcahol 100 300 Activated Charcoal 10 litersa/0.2 1pm [+ 7o 0.12
Isophorone 26 140 Actlvatad Charcoal 10 1iters/0.2 1pm [+ ¥ 0.%0
Isopropyl Acetats 0 950 Aotivated Charcoal 10 liters/0.2 1pm ac 0.11
Inopropyl Alchol- 400 980 Actlvated harccal 3 ltars/0.} 1pm ac 0.4
akin
Taopropylamine 5 12 WFGE 10 ml O.1N HoS0y 120 11tera/1.0 lpm GlC 0.11
Isopropy Ether 500 2100 Ativated (harcoal 3 liters/0.05 1pm GLC 0.09
Isopropyl Glycidyl 50 240 dotivated Charoocal 10 liters/0.2 1m G 0.t
Ethee (IGE)
Estoce 05 0.9 MFGB 10 ) alkaline 60 liters/1.0 ipm Colori. [ D]

hydroxy 1 ssxonlus
chloride
Lead Arsenats 0.15 MCEF 0.8u 960 kiters/2.0 lpm AAS-GF or 0.21
Arsine

Lead and its STD 1910. 1025 NCEF 0.8u 960 1iters/2.0 lpm AAS 0.12
inorganio campounds
Lindane 0.5 GFF « MI 5 ml 90 1itara/2.0 1pm Gac 0.4

Hathod
Claas

- - R T - I ]

w

Notes

bbpbb
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061L000C0 AAA

Propadiens
mixture (MAPP)

Parmissible hgoo\“ 1ing and
Limit (PEL Huxisun Volume/ Analytical ytical
Substance Pl -/H3 Collection Hethod Haximm Flow Rate s Brror (SAK)1/
Magneaius Oxide % MCEF 0.8u 960 11ters/2.0 1m AAS 0.10
(fums)
Malthion 15 CFF » 10 ml Ethylens 240 1iters/1.0 lpm ac 0.1%
aidn dlyoal
Maleic Anhydride 0.25 1 el 15m 60 liters/1.0 lpm HPLL Q.15
Lscpropenol
Hanganese and 5 MCEF 0.8u 30 liters/2.0 1pm S .10
oampounds {as Mn)
Heroury- 0.1 Meroury Vapor Mondtor
akin
Mesityl oxide F 100 otivated Charooal 10 1iters/0.2 1pm ac 0.12
Hethoxyohlor 1% 10 GFF + NI m) Sthylene 240 litern/1.0 1pm ac 0.15
Gyool

2-Hethoxyathanol,
(ses Methyl oello-
solve}
Mothyl Acetste 200 610 Activated Charcoal 5 liters/0.2 1pa ac 0.09
Mothyl Acetylens 1000 1550 Aotivated Charcoml 2 litere/0.05 1pm ac 0.15
(propyne) (2 tubes 1in series)
Methyl Acetylene- 1000 1800 Activated Charccel 2 11tere/0.05 lpm ac 0.10

WOJ ANIIDAH TYTLLSNANI

fqe], senbiugeL-X]1
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161L00000 AAA

o,

aximm Yolume/ Ammlytical ytioal
Subatance pom 3 Colleotion Method Maximm Flow fate Mathod Srror {Saf)
Wm 1 Aorylate ® ¥ iotivated Charcoal S litars/0.2 Ipm ac o.n
twthylal 1000 3100 Motivated Charcol 2 lHtern/0.05 1pn ac 0.10
Mathyl Alcchol 200 20 -AMlica Gel or 5 1itare/0.2 igm [ ¥ 0.12
(Methancl) Dlatilled water 120 1iters/3.0 Lpm
Metlylamine 10 2 MI 10 ml 0.1 Hp30y 120 ltere/1.0 1pn ac 0.15
Mathyl Amyd
L1oohol (mes
Wethyl 1sobutyl
oardinol}
[+ mwl Bromide 20 8 sotivated Charcosl 3 litera/D.2 1jm ac 0.6
Methyl Butyl
Ketone (eee 2-
Hexancong )
Methyl oello- 25 , & Activated Charocal P litewn/0.2 1pn ac a1
solve {2-sathoxy
sthanol )~
sidn

P

-

C,u

4B
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Z26TL00000 AAA

2.0 1Ttern/0.05 1pm
(TWA) 3/

Permissible Exposure Saopling and
Limit (PELT” Maximm Volume/ Analytical Analytical
Subatance P, o, Collsation Mathod Maximm Flow Rate Mathod Error (3A£)1/

Methyl Celloaclva 25 120 Activated Charcoal 20 11terns/0.2 1gs GLc a.n
Acetate (Ethylene
Glycol Moncmethyl
Ether Acetatsa) -
skin
Methyl Chloroform 350 1900 Activated (haroosl 5 liters/0.2 lpm ac 0.1
Methyl Chloromsthyl
Ether
Hathyloye lohexane 500 2000 Aotivated Charcoal 5 liters/0.2 1mm @c 0.08
Methycyclo= 100 470 Aotivated Charcoal 10 1liters/0.2 1pm ac a.15
hexanol .
O-Methylceycol 00 460 XAD-2 3 litera/0.05 lpm ac 0.10
hexanons skinm
4, N Methylene bis SID 1910.1005 glass flber filter 300 liters/1.5 lpm WPLC
(2 thlorcaniline)
Methylene Bisphenyl 0.02 0.2 MI 10 ml Nitro regeant 15 ters/1.0 Ipm HPLC
Isocyanate (DI}
Methylene Chloride ST0 1910.1000, Z-2 Aotivated Charcoal 1 liter/0.2 1pm Gac 0.15
{Dichloromethane) (2 tubes in serles) (CoP)&/

Ref.

Method
Clans

AR

W04 ENHTIDAH TYTHLSNANI
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¢ 61L00000 AMA

Substance

Perminaible
Limit (
Pm.

ure
L

Collect fon Method

Maximm Voluse/
Haxfmm Flow Rate

Seapling
Analytical Analytical
Brror {SAE)1/

Hathod

Methyl Ethyl Kstone
( , (noa 2~
Butanone)

Methyl Formats
Methyl Todide

aldn

Ksthyl Isobutyl
Carbino}

sidn

Methyl (n-amyl)

Hathyl Iscbutyl
Ketone (ses Hexone)

Hothyl Methaorylats
Meothyl Propyl Ketone
(ses 2-Pentancne)
alpha Msthyl Styrene
Holybdenum
(1ineoluble campounds)

Holybdenum
(soluble compounds)

100

100

W,

100

50
26

ugs

ho

Activated Charcocal
Activated Charooal

Activated Charooal

Activated Charcoal

Activated Charcoal

Activated (harooal

HCEF 0.8u

NCEF 0.8u

10 1tern/0.2 dpm
50 1iters/1.0 ipm

10 litarn/0.2 1pm

10 Mtern/0.2 lpm

10 1iters/0.2 lgm

3 1iters/0.2 1gm

960 1iters/2.0 lpm

960 liters/2.0 }ym

E €

0.15
¢.12

¢.13

0.21

0.09
0.09

0.15

Rer.

1,2

1

AB

WO4 INIIOAH TVILLSIANI
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461000000 ARR

Fermissible Exga‘m Sempling and
Limit (PEL Maximm Volums/ Analytical Analytioal
Substance pea. ng/M3 tnllection Method Maximm Flow Rate Mathod Error (SAE)1/
Hooamethyl Aniline 2 9 MI 10 ml 0.14 Ha04 120 1iters/1.0 igm GC 0.15
akin
C Moncmethyl 0.2 0.35 HI 10 ml 0. 1N HoSOy 120 1iters/1.0 1pm Gc 0.15
Hydrazine
. Horpholine 20 70 MI 10 ml 0. 18 Ha%0y 120 liters/1.0 1pa G 0.15
sldn
Naphtha 10 0 Activated Charcoel 10 1iters/0.2 lpm GlLc 0.08
(coal Tar)
Naphthalene 0 50 Activated Charcoal 20 liters/0.2 1ps ac 0.09
Nickel 0.001 0.007 MCEF O.8u + MI 10 ml 280 liters/1.0 lpn AAS-OF 0.15
Carboayl 3% KC1
Nickel, metal 1 HCEF 0.8u 960 1litera/2.0 lpm AAS 0.1
and soluble
ocmpounds {as
Ni)
alpha naphthylamine  STD 1910. 1004 15 ml isopropyl 20 1iters/0.2 lpm LG
: aloohol
beta naphthylmmine STD 1910, 1009 15 ml 1sopropyl 20 liters/0.2 1mm WL
Hicatine 0.5 XAD-2 120 Liters/1.0 lpm 0.1t
asldn
Nitric Acid 2 5 7 MI 15 ml HoS0y 120 1iters/1.0 1pm Ic 0.19
Jlg-mbemm 1 5 S411ca Gel 60 11tera/1.0 lpm wLwe 0.10
skdn

Method
Ref". Clasa
1 B
c
D
1 B
1 B
c
1,2 B
2 c
2 c
t B
c
D

Notes

4,0
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TN

Collaction Method

Maxinom Volume/
Maximm Flow Rate

Analytioal

ee-Xi

0.2

100

N

Siljoa Gel

IAD-2 (2 series)
tubes in

TEA-Moleoculer Sieve

Tenax GC

dotivated Charcoal

Mtivated Charcoal
Ohromosord 106
Silica Gel

e S5.0u
HCEF 0.8u

60 1iters/1.0 1pn

1.5 Uters/0.05 1pm

1.0 liter/0.05 1pm

15 liters/1.0 lpn

10 liters/0.2 Ipm

10 liters/0.2 1pm
3 1iters/0.05 Ipm
20 liters/0.2 lpm

960 1itex-s/2.0 1pm
960 11ters/2.0 1pm

Colori.

WL or GC

3

EEE

Gravi.
ac

0.15
0.5
0.10

0.10
on

P
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Fermiasible Exposure Sampling and

Limit (PEL) Maximm Volume/ Analytical Analytical
Substance PP, Colleotion Method Maximm Flow Rate Method Error (SAE) 1/
Octane 500 2350 Activated Charccal 5 liters/0.1 lpm ac g.10
011 Miat 5 Tared PVC filter S5u 960 1iters/2.0 lpm Oravi. 0.14
(minaral} Fluoro.
Ozone . 0.2 MI 10 ml 13 &I in 120 liters/1.0 lpa Colord, 0.13

R EaOH

Farathion 0.1 ¥ Glass Fiber Filter 96C 1iters/2.0 lpm ac 0.12
Siin
Pentachloro~ 0.5 FF « MI 'S a} 270 liters/1.0 1pm als o.n
naphthalene
St
Pentachorophenol 0.5 Glass Fiber Filter 960 1iters/2.0 lpm WLC 0.1%
Sdn .
Pentane 1000 2950 Activated Charccal 2 litara/0.05 lpm ac 0.09
2-Pantanone 200 T00 Aotivated Charcoal 10 11ters/0.2 1pm ac 0.1
Perchlorosthylene,
{see Tetrachloro-
athylene)
Petroleun 500 2000 Activated Charooal 5 litern/0.2 1pm ac 0.08
distillates 3
{Maphtha)

e,

Sae’

2,0

X1
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16TL00000 AAA

Sampling and

Maximus Yolume Analytioal Analyticsl
Substance [ Collection Method Maximm Flow Rate Brror (SAE))/
Meol-Sidn 19 HI 15 ml O.IN NeDH 120 1itere/1.0 1m 0.12
Phenyl Ethar {(vapor) 7 Activated (harooal 10 liters/0.2 lpm 0.12
FPhenyl Ether- 7 S1lioca Gal 10 1iters/0.2 1pm 0.5
Biphenyl sixture
(vapor
Pheaylethylena,
(wes Styrana)
l'h-:ylflynidyl 60 Aotivated Charccal 50 litera/1.0 ipm 0.09
Sther (PGE)
Phoadrin (Mevinghos®) 0.1 GF+ M WWml 240 1itera/1.0 lpe 0.15
Sda Bhylens Glycol
Prosphoric Acid 1 MCEF 0.8u 960 11tera/2.0 lpm 0.4
Phoapborus (Yallow) 0.1 Tanax GCu 10 1itars/0.2 1pm 0.15
Phthalic Anhydride 2 i+l S ml 60 liters/1.0 1= 0.15

Isopropanc]

Platimm (soluble G.002 MCEF 0.5u 960 1iters/s.0 lpm 0,11
salts) as Pt - &
r~Propyl Acetats 840 Activated Charcosl 10 1ters/0.2 1pn 0.09

Notes

4B

B,I
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g61L00000 AAA

MI 10 ml Ethylens
{Ayool

Parmissible and

Limit (PEL Maxisus ¥olume analytiocal Analytical
Substance PES. [ ¢ Collsction Method Maxims Flow Mats Bror (SAE)V/
Propyl Aloohol 200 Activated Charcoal 10 liters/0.2 1m ac 0.12
M-Fropyl Hitrate F~] 110 Aotivatad Carcoal 50 1iters/1.0 1pn ac 0.15
Propyiene Dichloride (] »0 Activatad Charcoal 10 litars/0.2 1m ac 0.07
- Fropylens Cxide 100 240 Aotivated Charcoal % Litern/0.2 Ijm oc 0.1%
Propyne,
{oee 1-
acetylens
Pyridine 5 15 Motivated Charcoal 50 litern/1.0 lpa ac 0.10
Quartz (reepirabls) STD 1910. 1000, 2-3 Tared LAPYC Su 800 litars/1.7 lpm oo 0.2%

preceded by 10ms &
cyolone

Quinons 0.1 0. Xab-2 20 liters/0.2 lpm [ .7+ 0.16
(p-Benzoquinone)
RX -~ Sdn 1.5 Glass Fiber Filter 960 1iters/2.0 lpm i 0.15
Rodius, (metal Nme 0.1 MCEF 0.0u 960 litara/2.0 1pm AAS 0.13
and dusta) as M
mhodium, (soluble 0.001 F 0.6u 950 liters/2.0 1pm AAS-OF 0.12
salts) as b - ¥
Fotencne (ccmmercial) 5 2% liters/1.0 Ipm HLC 0.1%

Mol

1,2

i |

- @« o w

AB
0,Q
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66TLO0C000 AAA

Permiasible Ex Sampling and

Limit (PEL, Maximm Volume Analytioal Analytical
Substance . " Collection Method Maximm Flou Rate Method Error (SAE)1/
Sslenius campounds 0.2 MCEF 0.6u 960 literas2.0 lpm AdS 0.1%
{an Se)
Silica
(ose Quarts)
Silver (metal 0.0y MCEF 0.8y 960 11tare/2.0 1pn AAS 0.19
and soluble
oompounda) (as Ag)
Sodium Hydraxide 2 MCEF 0.8u 960 1iters/2.0 lpm AAS or IC 0.1
Stoddard Sovent 500 2900 Activated Charcoal 5 liters/0.2 1pm GLC 0.08
Sryrens STD 1910.1000, Z-2 Activated Charcoal 1 1itars/0.2 1pm GLC 0.11
{Phenylethylene) (cop)ys

10 11tera/0.2 1m
(TWAYY/
Sulfur Dioxide 5 13 MCEF O.8u o MI 120 liters/i1.0 1pm Ic AT
15 m1 0.3 N H202

Sulfric dcid 1 MCEF 0.8u 480 literas2.0 1pm IC 0.4
Syatox {ses
Deme! ) - Skin .
2,4,5T7 10 Glass Fiber Filter 960 liters/2.0 1m ac 0.15
Tale, (total) ST 191¢. 1000, Z-3 ML 10 ml Isopropanol 30 tara/2.8 1pm FC 0.2%

Ref.

1,2

1,2

1,2

B,BB,1
4,0
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OCCUPATIONAL SAFETY AND HEALTH

IX-Techniques Table

INDUSTRIAL HYGIENE FOM
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Permisslble Bsgau‘ Sepling and
Limit {PEL faximm Volume inalytical Mnalytical
Subatance pem. M3 Collection Method Maximm Flow Rate Method Error (3A£})/
Tatrachiarcethylens STD 1910. 1000, I-2 dotivated Charcvoal 1 lker/0.2 lpm ac 0.12
{ Lene) [ 1Y
Sidn 10 1ifarn/0.2 1pm
(nir) 3/
Tetradhl aranaphtha- 2 OFF + MI 15 ml 90 liters/1.5 Ipm ac 0.16
lens - Siin Isopropancl
Toetrwnethyl-Leaad 0.075 sotivated Charoocal 240 titers/1.0 1pm ArS 0.1%
(s Pb)-Skin
Tetrshydrofuran 20 530 Rtivated Charcoal 10 liters/0.2 1pm ac 0.09
Tetramsethyl lead 0.075 Aotivated (harvoal 230 1iters/1.0 ipm AAS 0.9
(as ) Sidn
- Tetrumsthyl 8.5 3 Aotivated Qurocal 50 1iters/1.0 lps ac 0.12
Swainonitrile
Sdin
Tetryl (';’:,6—1\1111- 1.5 MWEr 0.8u 960 1iters/2.0 lpm Colort. 0.11
thyni-
tr-tnn; - Sdn
Thallium ;.om. 0.1 MCEF 0.8u 950 litars/2.0 lgm  MS 0.10
as T1
Thireeh - 8 Glass Fiber Filter 960 litars/2.0 lpm wLc Q.15
Tin (inorganic KEF 0.8u 960 liters/2.0 1pm S 0.15
axoept
oxides) as 3n

Raf,

1,2

e —

Motes

c,¥

4,8
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Lr-Xi

£0zZL00000 AAA

)

Permisaible Ex Sampling and
Limit {PEL Mexinum Volume Analytical Analytical
Subatance Pl L Collection Method Haximm Flow Rate Mathod Error (S1E)1/
Trichlorosthylena STD 1910.1000, 2-2 Aotivated Charcaal I‘.&’ltﬁmw.z’ lpm ac 0.00
10 11%ers/0.2 Lpm
(TA)3/
Trichloramethane,
(see Chloroform)
Trichloronaphthalans 5 OFF + MI 15 al 120 1itera/1.0 lps Glc 0.19
Skin Iscpropancl
1.2, 3~Trichloropropane 50 300 Activated harcoal 310 litara/0.2 ipm Qc 0.12
1,1,2-Trichloro 1000 7600 Activatsd Charcoal 1.5 1itersa/0.05 lpa GC 0.12
1,2,2-trifluorosthane
Tristhylaaine -3 100 MFGE 10 =l 0.8 HaS0y 120 1iters/1.0 lpm @c 0,14
Trifluoromonoberano— 1000 6100 Activated Qurooal 1 11¢ter/0.05 1pm GL o.n
mathane
2,8,6~Trinitrophenc] ,
(ass Picric aotd)
2,4,6-Trinitrophenyl~
methylnitraaine (aee .
Tetryl)
Trinitrotoluene 1.5 FH + Tenax GC 120 1i1ters/1.0 1pm HPLC a.1
{INT)-Sidn

Hethod

Ref. Class
1,2
1 B
1
1
1 B
1 B

D

Notes

4,B

B,CC

WNOJ ENEIDAH TVIRLSNAN)
oqe], senbyugoo ) -X]

HLTVEH GNV ALIAVS TYNOLLVANO00



BY-XI

YGZL0C000 AAA

Permipyidle Expoaure Sampling and
Limit (I‘ELT. Maximm Yolume Analyt ical Analytical
Substance pom. ng/M3 Collection Method Haximm Flow Rate Mathod Error (SAE)}/
Triorthoresyl 0.1 MCEF 0.8u 960 1iters/2.0 lpm ac 0.n
Fhosphate
Triphenyl Phoaphate 3 MCEF 0.8y 960 11ters/2.0 lpm GLC o.n
Turpent ine 100 560 Aotivated Charcoml 10 1iters/0.2 1pm ac 0.0%
C Vanadium, Y05 0.5 MCEF 0.0u 30 Litern/2.0 lpmgm  AAS-OF .21
dust
C Vanadlum, ¥ Og 0.1 Wer 0.8u 30 litera/2.0 1pm AAS-GF 0.2}
Yinyl Benzane,
{sse Styrens)
C ¥inyl (hloride STD 1910, 1017 Activated Charvoal 1 liters/0.05 ipm ac 0.15
(2 tubes in series)
Viayloyanide,
(oea Acrylonitrile)
¥inyl Toluens 100 480 Activated Charcoal 10 1iters/0.2 lpa ac 0.10
Warfarin 0.1 M 960 liters/2.0 Lpm HWPLC 0.15
100 435 ictivated Oharcoal 10 1iters/0.2 lpm ac 0.12

Xylens (Xylol)
Sdn

Notes

4,8
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Permiasible Sampling and
Linit (PEL Haximm Volume snalytical  Analytical Method

Substance ppm. g3 Colieotion Method Haximm Plow Rate Mathod Error (SAE)Y/  Ref. Class Notes
Xylidine -~ Sida 5 -1 Silica Gel 20 11ters/0.2 1pm ac 0.09 ] B »,T
ttrium 1 HCEF 0.8u 960 litera/2.0 Ipm AAS 0.09 1 A B
2inc Chloride (fupe) 1 MCEF 0.8u 960 1iters/2.0 1pm AAS 0.1 1 B 1M
Zino Oxide {fume) 5 LAPVC Su 960 liters/2.0 lpm XRD 0.11 B L
Zirconium ocmpounds 5 MCEF 0.6u 960 1itera/2.0 lpm S 0.09 ] B B

{as 2r)

1/ :
Pactor includes the entire ammpling and analytical proceas. Refer to Section A.11
of Chapter II of this mamal for further explanation.

r74
Full shift sample required for analysis.
%l-s—pxo volume for a time-weighted averngs detarminatiom.

N/
T0P- Sampla volume for a celling or peak detsrmination.
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NOTIS SEARCH REQUEST: K=ALR AND SAMPLING "
EIBLIOGRAPHIC RECORD ~-- NO. 1 OF 38§ ENTRIES FOUND

Design and protocol for monitoring indoor air quality 7 N.L. MNagde and J.P2.

Harper, editors. -- Philadelphia. PA : ASTM, <1989.

389 p. : 1ll. : 24 cm. -- (8TP ; L@a@2)

Papers presented at the Sympesium on Design «nd Protocol for Monitoirinag Indoor
Alr Quality, held in Cincinnati. Ohio, April 28~-29, 1987 and sgonsor&c by the
ASTM Committee D~22 on $Sampling and Analysis of Atmospheres in coopeirabion wikhi
the Air Pollution Control Association and the american Industrial Hyoiene
Assoclation.

Includes bibliographies and 1ndexes.

SUBJECT HEADINGS (Libirary of Conaress: use 3= ):
Alr--Pollution, Indoor-—-Medsurement~—~C oM rassas .
Arr quality-—Measuremeni--Congressaes.

Alr mon;torluq mctuuda for inUSCfial contaminants / Devia A. dlallldoy . eQiiol.

~— Davis, Calif. : Blomedical Publicatlions., ¢ly83.

xi, 428 p. + 1ll. ; 27 cm.

Includes bibliograpnical refereaces and index.

SUBJECT HEADINGS (Librapy of Congress; use 5= i
Alr sampling apparatus.
Chemistiy, Analytic.
Industriael hyglene.
Hazardous subatanues——Euvlronm ental aspects.

wang , J. Y. ( an Yu;, 19].5— o o o
Iastruments for mhysical environmental meaiurainents, Wit 5pe?;g;>¢munapL: I
atmosplieric lnstiuments / J.Y. Wang. Catherine M.M. Felion. —- Znc ed. - .
Dubuaue, Lowa : Kendall/MHunt Pub. Co.. CcLoed.
2 yv. : 1l1l1. ; 28 cm.

Includes bibliographical references aud ladexXes
SUBJECT HEADINGS (Library of Congress; use 5=

Meteorological instruments.
Air sampling apparatus.

bympo;Lum on ,allbrat;on in Alz Mon;torina (1975 Unive lL/ ot COLOLJUU at
goulder).

Calabration in air monibtoring : a symposium presented ot Lhe inoversitly of
Colorado at Boulder, Colo., 57 Aug. L9757 dmerican Society for Teasbinng and
Macerials 3 KUY L. Chaoman, syhposiun Caallmai, o. U, Sheealey ., Svapas ot
cochalrman. -~ Philacelohia @ ASTHM, <1974,

44 o, o o 11li. ;24 cm. —= {AS3TM special tecnonical publication ;0 24g)

"The symposium was sponsored Sy the American Soclely (or Testing ans Putuaﬁ‘.a
thiouah its Commibtee H-~2Z on Methods of Sampliag and Analysis of ALmosobiands.

Includes pibliographical references.

SUBJECT HEADINGS (Library ol Congress; use s= J:
Alr—--Pollution—--Measurement—--Congresses.
Calibration~-Conoresses.

NAVAY 000007208







Linch. A. L.
Evaluation of ambhient ai

Linch. == Znd ed. -- Boca
42 v.e o oxll. 2 208 <m.
Includes bibliograpnical
CONTENTS: v. 1. Gases an

calibration. and guality

I gquality by
Raton, Fla.

refeiences
d vapors —--

control.

parsonnel monitoring / author, A. L.
CRC Press, cl98l.

and index.
y. 2. Aercsols, monitor pumns.,

SUBJECT HEADINGS (Library of Congress; use == J:

Alr sampling apparatu

LOCATION: Stacks

S .

CALL NUMBER: TD89® .L56 19§51

LIBRARY HAS:
vl
vZ

Instrumentation [or monlbtoring aiy

Environmental Protection

and Committee D-22 on Methods of Sampling and Analysis of Atm

&l

Agency ., Lhne

QUAality @ o LYWMDGSLUN 7 200

Hatlonal Coenter foc Atpo

L0

American Society for Testind ond Malerialw, Boulder, Colo., 4=l Aug. U702

-~ Philadelphia : American -Society for Testing and MaLerials, 19751
182 p. : 1Lll. : 24 cm. -- (ASTM ;oecxal technical publicalion ; 53592)

Includes bibliograpihical

references.

’

SUBJECT HEADINGS (Library of Congress; use s= }:
Alr--Pollution~-Measurement—--Congresses.

Air sampling apparatus

-—-Congresses.

TOXlC materlal; in tne atmo>phero
sponsored by ASTM Commlittee D-2¢Z on Samaling

Boulder. Coio., ¢-9% Aug.

l981 HER VIR O

hiladelphia, Pa. : ASTM. <ldbz.

loo p. = 1ll. ; 24 cm. -— (ASTM s
"ASTM publication code number {PCN

Includes bihliographicai
SUBJECT HEADINGS (Library

5
Bl

\,\‘D

!

references.
ot Congress:

Air--Pollution--Measurement--Congr
Gases, Asphyxiating and polsonous-~

Industrial hygiene.

Advanceb 1n air sampling. =-- <L1nvlnndtl, Ohlo> DAm@riIcan

Governmental I[ndustrial Hyolenlsts

vi. 189 o. : 1l11.

;24 cm.

-- {Indust

Papers trom Lhe ACGIH Symposium, held

calif.. and oiganized by the

Includes pibliographies a
SUBJECT HEADINGS (Library

Alr-—Pollution=--Measurenent~~Congre

Alr samplling apparatus
Threshold limit values

ACGIH Air
no indexs.
of Conairess;

:osamplling and aualysis @ & Jymgo Luin /

and Anolysis of Atmosohetres.,
Himmelstbdch, SYMmposSivi chaeiitman. -=
lal LeunnLcal puUblivdLlog ; TdS
PDa-785880 7.
use 5= )
asse
%nalyflg

Conferauce ui

Chelsea, Mich. : Lewls vublishoecs, oluvd

rial hyglene sclence series i
15 i) -

e, to—-18, 1987 g} GOy,
Samplling Proceduras LummLkLLa-

Use ==

R = R

——Congresses.

(Industrial

toxicology)-—Congresses.







Intersocliety Commititee. . )
Methods of air saempling and analysis / Intersoclety Comnittee ;3 Morris Ratz
¢aditors. -~ 2d ed. -- Washlngton : American Public Health Associlatlon. 19%7.
xxii, 954 p. : ill.: Za4 cm.
Includes bibliographical references and 1Lodex.
SUBJECT HEADINGS iLibrary of Congress; use 5
Alr--Pollution--Measurement.
Alr——Analybla.

Amerlcan Conference of Gove nmentaL IndudtrLal Hygienists. Commlitles On ALl
Sampling Instruments. ‘
Air sampling instruments for evaluation of atmospheric contaminaats. Ath 2d.
<Cincinnati, cl972>
{ v. {(various pagings) illus. 29 cm.
Includes bibliogravphies.
SUBJECT HEADINGS (Library of Congress; use 5= ):
Alr sampling apparatus.
Alr—~Polluthn——Meaburement

Rajhans, Gyan S.
Aspestos sampling and analysis / by Gyan S. Retdneans, Jonn L. Builivan. —= Ann
Arbor, Mich. : Ana Arbor Science PublLah 1981
X. 466 p. : 111., ports. : Z4 cm.
Includes bibliographical references and index.
SUBJECT HEADINGS (Library of Congress; use s= ):

Asbestos.
Alr-~Pollution--Measurement.

Sampling and calibration for dLmOJQu ;ic measurements @ & 3YMPosiii 3R0050ied GF
ASTM Comunltitee D-22 on Sampling and Analysis of Atmospheres, Soulder,
le Aug.. 1985 / John K. Tayvlor, editor. -- Phlladelphia, PA : ASTH,
Z22% p. o 1Y1l. 5 24 com. —= TASTHM speciar Ledbtloal Ulll).La\ R PN B
"ASTM publicatlion codge numbe PCH} B4-957@Ea-17."

Papers presented at the Confevencs on Sdmollng‘udd Colinratadin U Abinrs e 2

Measuiemendis.

Includes bibliograpihies and indexes.
SUBJECT HEADINGS (Library of Congress; us
Alr quality--Measuremenc-~Congresse
Indoor air pollution--Measur ment"—uongreises.

T O

Cive ).

Detection and measurement of hazairdous gases / wedited by C.F. Cullis ena J3.C8.

firth, -- London ; Exeter, N.H. : Helinemann, 139381

im, 225 p. o 1i1l. ; 24 cm.

ncludes plplioglrephical selervuces and 1odex.

CONTENTS: Histoiry and Law / J.H. LDulgoyie —- MedsSuieneit of [laedee s
and vapours / J.6. Firen -- Oxydgen deficiency 7 LK. Cooner -~ MOnLiwdiad
gases in the work-place / B. Miliepr and .0, Rane —--~ Felsotas moiaLoliny 5 Lol
Coker -- Statistical a;Q( and alr sampling straetedgres / K.P. Harwvaoy -

Standard atmospheres / ALE. Smith.
SURJECT HEADIMNGS (le;dfr of Congress; use $= g
Gases, Asphyxiating and polsonous--Measuiament.

uheleml Lnuif Paul N. _
Alr pollution sampling & snalysis deskbook / by Paul N. Cheremisiactt. Angelo
C. Morresi. -- Ahn Arbor, Mich. : Ann Arbor Sclence, <l978.
vi, 489 p. : 1l1. ; 24 cm.
Includes bibliographical references and index.
SUBJECT HEADINGS (Likrary of Congress: use 5= ):
Alr—--Pollution--Measurement.
Alr--Analysis. vy







Interoffice
Communication

70: PLANT MANAGERS .FGG: 'ﬂ: E s : R

TROM: T. G. Grumbles
SATE: November 27. 1989 V|ST A
SURJ: CMA RISK COMMUNICATION WORKSHQOPS

~~tached is information regarding the next round of CIA Risk
communication workshops. This is provided in case wvou tnaven't
rzceived it direct from CHMA, and to consider attendance bv vou or
other staff members that vou believe would benefit.

John Friend and Harrwv Garrison have been to this seminar. I think
it’s fair to sav thev gave it "mixed" reviews, but this is ths "only
zame in town" now Loy pinpointed training on risk communication.

-

~.so, I believe the course nhas been improved the last vear.

T e—

r—
T. G. Grumbles

clj

.203

Attachment

zc: T. H. Huffman, .. A. DeBernardi

“lant Managexrs

-

R. W. Seymour-Aber, L. R, Bauer-Balt. G. D. Williams-Blane. J. B.
“faher-Hmd, J. Friend-LCCP, J. W. Ware-LCLAB, R. A, Conrad-LCVCH, H.
D. Garrison-Oke, P. L. Foote-Prem, V. W. Weiss-Austin







For Chemical
Industry Managers

Beginning in Januarv 1990—
NMore

Risk Communication
Workshops—

January, February, March,
April, May 1990

Csas your fasidy
I
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T

[, &
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CANUFACTURERS

~3SCCIAT SN

oday. communicating with tne worid outside the
fenceline 1s not an option. it is a vital part ot
doing business successtully. Pressures from
regulators. the community, the news media
and Congress make communication skills as
important as engineering. marketing and
technical expertise.

In response 1o great demand from member
companies, the Chemical Manuracturers Assoc-
iation brought experts in risk communication
and training together with a team of chemical
industry managers and operations people to
plan an up-to-date. practicai risk communication
course. [tis a course that looks at concerns
outside the fenceline and helps participants
deveiop the skills needed to address those
concerns.

The course. deveioped 11 collaboration with
the Center ror Risk Communication at
Columbia University, is designed for operations
and management personnel involved in plant
and laboratory management. industrial hygiene,
environmental. public atfairs and regulatory
positions within CMA member companies.
Those who already have a working knowledge of
risk communication can still benefit from the
practical case studies and skills development.

Instructors include Dr. Vincent Covello,
protessor and director, Center for Risk
Communication. Columbia University, and Erin
Donovan, statf member of Rowan and
Blewitt. a Washington. D.C. issue and crisis
management tirm with extensive experience in
the chemical and pharmaceuticaj industries.

yyy 000007213







Communicating I stablisning U reaibiiity in the Commurios
-Risk: Day One: [ntroduction 1o Community tutreacn

~a CMA How to Get Started
sshap BiﬂﬂjSZD[] Audience Informartion Gathering
will .hglp Dinner Communication Channels: Tools for Qutreach
participants: Strateg Develooment

Targeung Uutreach

Address site ana L ‘ .
Turning Strategy into Action

company-speciric
CISK
e‘umrlnumcamon Risk Communication Theory ana Auplication
nroblems - 1 i 1

S Day Two: Communicating Risk Messages

Apply risk Working With Activist Groups

‘[';;i?g’ggsc?;mn 8:30-4:45 Discussing Chemicals and Heaith E:fecrs
ammunication Practicing Skills
challenges
+ Recognize the
anderiving
‘oncerns or e The CMA Workshop is dvnamic. Evervone will
MmUY narticipate in rote-play and discussion to improve skills.
L ientity and Parnicipants will also learn by listening to
wather vXperts in risk communication and watching
‘nformation videotaped case studies, news stories and
about kev communication experiences. Class size
audiences will be smaill to allow for interaction
with the instructors and with
Develop and other students.
" ~rnto
culate strong The CMA Workshop is relevant.
messages i Case studies and course
. B _ work are taken from real-life examples
- Create anaction of difficult problems tacing piant
plan for building communities and companies around
credibility in the the country. Participants will hear
commumty from plant managers who explain how
Develop a outside inrluences can have a profound

<rrategic plan for impact on the bottom line,

reaching out to
the community

+ (Gain confidence
in dealing with
the news meaia

Find methods for
working with
ACLIVIST groups

VVV 000007214







*.arses are presently seneauled for January 2 & 24 in Uakiand. L] hd

wit: Feoruary i3 & 14 in Houston, Toxas: March s & 7in

- Cilanta, Gas Maren 27 & 28 in New Urleans. La. Aprii 17 & 18 in OI I
=t. Lows. Mo ana May 1 & 2 in Wilmington. Del.

Registration is iimited to 30 persons per course and will be
1ccepted on a 1irst-come, tirst-serve basis. Canceilations will be

ucepled and refunds made up to one week prior to the work-

3 . A ve e - . . ame
shap. For more information or additional registration materials.
~untact Gwen Bautista at (202)887-1215. moany
Tuition is 3650.00. Tuition includes all course materials. con- —
-inental breakrast and lunch both davs and dinner on the first e

ay. Each particivant wiil receive a course manuai that includes
nighlights of materals covered in the course. guidelines on com-

IMUnity outreacn. media relations and risk communication.

Please return registration form and check to:
tiwen Bautista

(“hemical Manuracturers Association

25301 M Street. NV,

Washington. D.C. 20037

Participants are responsible for their own hotel
arrangements.

Zhone Number
Canli be attending the workshop.

A olock of ronms for the January workshop has been reserved at
-he Hvatr Regency Uakland at tne rate or 3105 single/$125
Jeuble untl December 22, You must mention CMA to receive
Tne prererreq rate
" ntact: Hyvatt Regency Oakland

1001 Broadway

Oakland. Calif. 94607

(113) 893-1234

A block of rooms for the February workshop has been reserved
at the Westin Oaks at the rate of 393 single/3103 double, until
January 22. You must mention £ MA to receive the preferred
rate.
Contact: The Westin Oaks

P.O. Box 4487

Houston. Texas 77210

(713) 960-8100

A bloek of rooms tor the March v & 7 vorkshop has been
reserved at the Westin Peachtree Plaza Hotel at the rate of $108
single:3124 double until February 5. Y:u must mention CMA to
recelve the preferred rate.
{"untact: The Westin Peachtree Plaza

Peachtree at Internationai Bivd.

Atlanta. Ga. 30343-9986

(404) 659-1400

A bloek of rooms for the March 27 & 28 workshop has been
reserved at the Hyatt Regency New Urleans Hotel at the rate of
2119 singie: 3126 double until February 26. You must mention
CMA to receive the preferred rate.

Contact: Hyvatt Regency New Orleans
Poydras at Lovola Avenue
New Orleans, La. 70140
(504) 561-1231

A block of rooms for the April workshop has been reserved at the
Hyatt Regency St. Louis at the rate of 3105 single/$115 double
until March 19. You must mention CMA o receive the preferred
rate.
Uuntact: Hyatt Regency St. Louis

One St. Louis Union Station

St. Louis. Mo. 63103

(3142 231-1234

A block of rooms tor the May workshoo has veen reserved at the
Radissen Hotel Wilmington at the rate or 399 until April 1. You
must mention CMA to receive the preferred rate.
Contact: Radisson Hotel Wilmington
700 King Street
Wilmington, Del. 19801 VvV 000007215
13021 635-0400







The Chemical
Manufacturers A
Assaciation presen;s
a new, two-day
intensive learning
experience for
chemical industry

managers

Establishing Credibility
And Communicating
Risk with

The Community

Communicating Risk:
The CMA Workshop

vyyv 000007216
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CHEMICAL
TWANUFACTURERS
ASSOUIATION

For Chemical
Industry Managers

Do you know
how to
communicate
about the risks
associated with
your products?

Beginning in January 1990—

Do you know
what the attitudes Mpre .
;o and ﬂﬂi“iﬂ,"ﬁb Risk Communication
. of your neighhors
. are towards WOI'kShOpS—”
your company? January, February, March,

April, May 1990

Can you explain
what eftcel
emissions will
have on human
health?

Are you
prepared for
interviews
with the
news media?

Hf you answered "'no’" to some or all of these

Does your facility questions, you are not aione. Many chemical
have a industry managers have had fittle reason to
strategic plan develop skills for community cutreach, media
+ for community relations and risk communication.
4 outreach?
. But that was yesterday.

VA 000007217






oday, communicating with the world outside the

T fenceline is not an option. It is a vital part of
doing business successfully. Pressures from
regulators, the community, the news media
and Congress make communication skills as
important as engineering, marketing and
technical expertise.

In response to great demand from member
companies, the Chemical Manufacturers Assoc-
iation brought experts in risk communication
and training together with a team of chemical
industry managers and operations people to
plan an up-to-date, practical risk communication
course. It is a course that looks at concerns
outside the fenceline and helps participants
develop the skills needed to address those
coneerns.

The course, developed in collaboration with
the Center for Risk Communication at
Columbia University, is designed for operations
and management personnel involved in plant
and laboratory management, industrial hygiene,
environmental, public affairs and regulatory
positions within CMA member companies.
Those who already have a working knowledge of
risk communication can still benefit from the
practical case studies and skills development.

Instructors include Dr. Vincent Covello,
professor and director, Center for Risk
Communication, Columbia University, and Erin
Donovan, staff member of Rowan and
Blewitt, 2 Washington, D.C. issue and crisis
management firm with extensive experience in
the chemical and pharmaceutical industries.
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Communicating

Establishing Credibility in the Community

Risk: Day One: Introduction to Community Outreach
The CMA How to Get Started
orkshop 8:00j5:00 Audience Information Gathering
il _h_e|p Dinner Communieation Channels: Tools for Outreach
Ticipants: Strategy Development
Targeting Outreach

- Address site and
company-specific
risk

Turning Strategy into Action

communication Risk Communication Theory and Application
problems UL Communicating Risk Messages
- Apply risk 8:30-4:45 Working With Activist Groups
communication It Discussing Chemicals and Health Effects
principles to .. .
communication Practicing Skills
challenges
- Recognize the
underlying
concerns of the The CMA Workshop is dynamic. Everyone will
community participate in role-play and discussion to improve skills.
. Identifv and Participants will also learn by listening to
oather experts in risk communication and watching
information videotaped case studies, news stories and
about key communication experiences. Class size
audiences will be small to allow for interaction
with the instructors and with
- Develop and other students.
learn to

. articulate strong
W messages

~reate an action
plan for building

The CMA Workshop is relevant.
Case studies and course

work are taken from real-life examples
of difficult problems facing plant
communities and companies around

credibility in the the country. Participants will hear
community from plant managers who explain how

- Develop a outside influences can have a profound
strategic plan for impact on the bottom line.

reaching out to
the community

+ Gain confidence
in dealing with
the news media

- Find methods for
working with
activist groups

@
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Courses are presently scheduled for January 23 & 24 in Oakland,
Calif ; February 13 & 14 in Houston, Texas; March 6 & 7in
Atlanta, Ga.; March 27 & 28 in New Orleans, La.; April 17 & 18 in
St. Louis, Mo,; and May 1 & 2 in Wilmington, Del.

Registration is limited to 30 persons per course and will be
accepted on a first-come, first-serve basis. Cancellations will be
accepted and refunds made up to one week prior to the work-
shop. For more information or additional registration materials,
contact Gwen Bautista at (202) 887-1215.

Tuition is $650.00. Tuition includes all course materials, con-
tinental breakfast and lunch both days and dinner on the first
day. Each participant will receive a course manual that includes
highiights of materials covered in the course, guidelines on com-
munity outreach, media relations and risk communication.

Please return registration form and check to:
Gwen Bautista

Chemical Manufacturers Association

2501 M Street, NW.

Washington, D.C. 20037

Participants are responsible for their own hotel
arrangements.

Registration

Name

Company

Job Titie

Address

Phone Number
I will be attending the

workshop.

A block of rooms for the January workshop has been reserved at
the Hyatt Regency Oakland at the rate of $105 single/$125
double, until December 22. You must mention CMA to receive
the preferred rate.

Contact: Hyatt Regeney Oakland
1001 Broadway
Qakland, Calif. 94607
{415) 893-1234

A block of rooms for the February workshop has been reserved
at the Westin Oaks at the rate of $93 single/$103 double, until
January 22. You must mention CMA to receive the preferred
rate.
Contact: The Westin Qaks .
PO. Box 4487
Houston, Texas 77210
(713) 960-8100

A block of rooms for the March 6 & 7 workshop has been
reserved at the Westin Peachtree Plaza Hotel at the rate of $108
single/$124 double until February 5. You must mention CMA to
receive the preferred rate,
Contact: The Westin Peachtree Plaza

Peachtree at International Blvd.

Atlanta, Ga. 30343-9986

(404) 659-1400

A block of rooms for the March 27 & 28 workshop has been
reserved at the Hyatt Regency New Orleans Hotel at the rate of
$119 single/$126 double until February 26. You must mention
CMA to receive the preferred rate.
Contact: Hyatt Regency New Orleans

Poydras at Loyola Avenue

New Orleans, La. 70140

(504) 561-1234
A block of rooms for the April workshop has been reserved at the
Hyatt Regency St. Louis at the rate of $105 single/$115 double
until Mareh 16. You must mention CMA to receive the preferred
rate.
Contact: Hyatt Regency St. Louis

One St. Louis Union Station

St. Louis, Mo. 63103

(314) 231-1234

A block of rooms for the May workshop has been reserved at the .
Radisson Hotel Wilmington at the rate of $99 until April 1. You
must mention CMA to receive the preferred rate.
Contact: Radisson Hotel Wilmington
700 King Street
Wilmington, Del. 19801
(302) 655-0400
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The Chemical
Manufacturers
Association presents
a new. two-day
intensive learning
experience far
chemical industry

managers

Establishing Credibility
And Communicating
Risk with

The Community

Communicating Risk:
The CMA Workshop
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FROM: T. G. Grumbles
DATE: November 30, 1989 VIS-rA
interoffice ion SUBJ : CLEAN ATR ACT AMENDMENTS PERMIT FEES

Although it’'s anybody’s guess what will be in the final Clean Air
Act Amendments on fee provision, the current Administration’s bill
is significant to note. The section on permits has a proposal to
assess a $25 per ton fee on emissions allowed by the permit. It's
not clear if this 1is directed at all emissions or specific
hydrocarbons, such as ozone precursors, but it would result in a
significant annual expenditure for Vista. This type of fee will put
a different emphasis on justifying voluntary air emission. It
certainly would provide a clearer indication of project paybacks.
The impact of such a fee at LCCP alone would be 40,000-45,000
per year.
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T. G. Grumbles
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Distribution: T. H. Huffman, J. A. DeBernardi, R. D. Gamblin, R.
T. Ferrell

PLANT MANAGERS

R. W, Seymour-Aber, L. R. Bauer-Balt, G. D. Williams-Blane, J.
B. Maher-Hmd, J. Friend-LCCP, J. W. Ware-LCLAB, R. A. Conrad-
LCVCM, H. D. Garrison-Oke, P. L. Foote-Prem, V. W. Weiss-Austin

ENVIRONMENTAL COOQORDINATORS

F. G. Jeanson-Aber, D. L. Mahler-Balt, M. G. Jakel-Blane, Matt
Tonkovich-Hmd, M. G. Hayes, G. L. Foshee, J. Johnson-LCCP, Tony
Salah-LCLAB, D. R. Booth-LCVCM, Joyce Callen-Okc, G. C. Lipps-
Prem, R. B. Martin-Austin, W. L. McClain, D. L. Morgan, D. L.
Cohen, D. A. Barclay
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