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. EMERGENCY f1
Executive Summary R
AL prore

Background

The United States Environmental Protection Agency (EPA) assembled the following 16 tables for
use by field responders. The tables cover an array of response types and should be used as guidance
only.

These tables are a quick-reference guide to assist field responders during an emergency response or a
time-critical site clean-up. Additional guidance and resources may need to be consulted for
additional information.

For radiological responses, refer to the site-specific health and safety plan (SSHASP), Radiation
Playbook, and the EPA memorandum Turnback Guidance for EPA Personnel Responding to Radiological
Emergencies. Consult with a health physicist for guidance in determining an action level.

User Responsibilities

To verify the data in these tables, refer to the Agency for Toxic Substances and Disease Registry
(ATSDR), EPA toxicologists, the National Institute of Occupational Safety and Health (NIOSH),
the Occupational Safety and Health Administration (OSHA), device manufacturer handbooks (most
are available online), equipment operating guides, and other authoritative regulatory guidance. More
current data from any source used to compile these tables supersedes the information in these
tables. This document does not supersede the SSHASP for any response.

During responses to unknown situations, use the most conservative criterion, approach, and
personal protective equipment (PPE) as outlined in the SSHASP. For responses involving metals in
a particulate form, a particulate air monitoring instrument (e.g., Personal DataRAM or DataRAM)
will be the instrument that can provide real-time data. The instrumentation reading will be in
milligram per cubic meter (mg/m?®) of particulate and not the metal of interest. Consult with a
toxicologist or industrial hygienist for guidance in determining an action level. When monitoring for
combustible atmosphere, a combustible gas indicator (e.g., MultiRAE) will need to be used. The
action level for a combustible atmosphere is a lower explosive level (LEL) greater than 10%. A
normal oxygen level in the ambient air should be between 19.5%-23.5% oxygen (normal 20.8%). An
oxygen level below 19.5% or above 23.5% will require a reassessment of the situation.

If you have any changes or revisions please email zintak.leonard@epa.gov or
ben.maradkel@westonsolutions.com

For quidance only. These tables do not supersede a site-specific health and safety plan at any time or on any
response.






o= Table 1 -- Acid (Spill or Release) v

kS, ‘&J . .
Instrument Guidance ! Regulatory Guidance — Reference
Compound® Instruments Levels Safe (Y/N) P Conversion (refer to SSHASP and
p TWA IDLH 4-hour 8-hour NIOSH Website)
Acids
Drager Tube 1-10 ppm or higher Yes
Drager Chip 1-25 ppm or higher [No (Yes with option) PEL =5 ppm C
Hydrochloric pH Paper NA Yes REL =5 ppm _ 3 www.cdc.gov/niosh/npg/
Acid SPM 0.5-15 ppm No (Yes with option) 12748V 11y =5 ppm C 50 ppm 1 ppm =1.49 mg/m L 1.8 ppm npgd0332.html
Dréager Pac IlI 0-30 ppm Yes ACGIH TLV = 2 ppm A4}
GFG Inc. Micro IV 0-30 ppm Yes
Drager Tube | 1-50 ppm or higher Yes PEL =2 ppm www.cde.gov/niosh/npg/
Nitric Acid pH Paper NA Yes 11.95eV| REL=2ppm 25ppm  |1ppm=2.58mg/m*|  0.53 ppm 0.53 pprm n dg447 html >
SPM 0.2-6 ppm No (Yes with option) TLV = 2 ppm P9 )
- Drager Tube 1-5 mg/m?® (mist) Yes PEL = 1 mg/m® ]
S'liI(f:LiJCIi‘IC pH Paper NA Yes 12.40 eV ?E\'/—; i mggI/mz 15 mg/m? NA 0.2 mg/m? 0.2 mg/m? www.cdcdgov/nlrc])shllnpg/
SPM 26-750 ppb No (Yes with option) ACGIHTLY =02 mgim3A2 npgd0577.htm
Dréager Tube 2-30 ppm Yes
Dréger Chip 2-50 ppm No (Yes with option)
q pH Paper NA Yes PEL =10 ppm S
Hydrocyanic [ ToxiRAE Il HCN 0-100 ppm Yes - www.cdc.gov/niosh/npg/
’ 13.60 eV| REL=ST 4.7 ppm S 50 ppm 1 =1.10 mg/m3
Acid SPM 1.1-30 ppm | No (Yes with option) i ppsqpc : L moim= - 1.3 ppm SJEE npgd0333.html
Multiwarn 11 0-50 ppm Yes
Drager Pac llI 0-50 ppm Yes
GFG Inc. Micro IV 0-50 ppm Yes
Drager Tube 0.5-90 ppm Yes
. pH Paper NA Yes PEL =3 ppm )
|_|yOI,ercfil(ljJ one SkM 0.6-9 ppm No (Yes with option)|15.98 eV| ~ REL =3 ppm 30ppm |1 ppm =0.82 mg/m? 1 ppm 1 ppm WWW'CdCagg\éTfts hlmpg/
Drager Pac Il 0-30 ppm Yes TLV =0.5 ppm nrg -ntm
GFG Inc Micro IV 0-10 ppm Yes
Hydrobromic pH Paper NA Yes ASCSS _ . www.cdc.gov/niosh/npg/
- ——11.62 eV REL=3 c 30 il =3.31 mg/
Acid SPM 0.3-9 ppm No (Yes with option) € TLV =2 EEPQ C A ppm mg/m L ppm 1 ppm npgd0331.html
Dra T 5-80 Yo
Drr:igirr cuhti)e 250 ppm No (Yes T fion) Ty de.aov/niosh/noal
Acetic Acid ger p EP PO10.66ev] REL =10 ppm 50ppm |1 ppm = 2.46 mg/im? NA NA www.cde.gov/niosh/npg
pH Paper NA Yes TLV = 10 pom npgd0002.html
MIRAN SapphiRe 0-100 ppm Yes s
Gases Produced from Acid Reactions
MultiRAE/AreaRAE 0-30% Vol. Yes
0, Sensor
Drager Tube 5-23% Vol. Yes <19.5% O,
Oxygen Dréger Chip 1-25% Vol. No (Yes with option) |12.35 eV (simple a.lsphyxiant) NA NA NA NA <19.5% O, = Level B
Multiwarn Il 0-25% Vol. Yes
Dréager Pac lll 0-100% Vol. Yes
GFG Inc Micro IV 0-25% Yes
Drager Tube 0.2-2% Vol. Yes
Multiwarn 11 0-2,000 ppm Yes <19.5% O, NA NA NA NA _
Hydmgen Dréager Pac llI 0-2,000 ppm Yes - faka (simple asphyxiant) <19.5% O, = Level B
GFG Micro IV 0-4% Vol. Yes
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation  |Ludlum 2241-2 with[ 0-9,999 R/hr or No NA 50T NA NA NA NA Level C
Pancake Probe 999.000 cpm
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Table 1 -- Acid (Spill or Release)

Notes:

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with this type of event, only the most common compounds with the lowest action levels.
2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible
individuals, could experience notable discomfort, irritation, or certain asymptomatic non-sensory effects. However, the effects are not disabling and are transient and
reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible
individuals, could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible
individuals, could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA’'s website used to research AEGLs using the chemical’'s name or chemical abstracts service registry numbers.
Acronyms:

< -- less than O, -- oxygen

% -- percent OSHA -- Occupational Safety and Health Administration

A2 -- suspect human carcinogen PEL -- permissible exposure limit (OSHA)

A4 -- concern that the compound may be carcinogenic, but supporting data are lacking ppb -- parts per billion

ACGIH -- American Conference of Governmental Industrial Hygienists PPE -- personal protective equipment

AEGL -- acute exposure guideline levels ppm -- parts per million

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) R/hr -- Roentgens per hour

cpm -- counts per minute REL -- recommended exposure limit (NIOSH)

EPA -- U.S. Environmental Protection Agency S -- skin notation (compound may be absorbed through the skin)
eV -- electron volt SPM -- single-point monitor

HCN -- hydrogen cyanide SSHASP -- site-specific health and safety plan

IDLH -- immediately dangerous to life and health ST -- short term

IP -- ionization potential TLV -- time-limited value (ACGIH)

mg/m3 -- milligrams per cubic meter TWA -- time-weighted average

micro-R/hr -- micro Roentgens per hour Vol. -- volume

NA -- not available/applicable
NIOSH -- National Institute for Occupational Safety and Health



Table 2 -- Ammonia (Spill or Release)
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—Instrument Guidance . Regulatory Guidance 1Reference
arae Detectio > o DID O pational Action Leve A PP
= SVE A ONVersio . ASP and
OMpo 0 O A D 4-ho 8-ho 0 fifice
Gas
MultiRAE/AreaRAE 1-50 ppm Yes
with NH; Sensor (NH; Sensor)
Drager Tube  |0.25-3 ppm or higher Yes
Drager Chip 0.2-5 ppm or higher|No (Yes with option)
. Drager Pac I 0-300 ppm Yes PEL =50 ppm www.cdc.gov/niosh/npg/
Ammonia SPM 2.6-75 ppm__|No (Yes with option)[10.18 e NA REL =25 ppm 300 ppm (1 ppm = 0.70 mg/m? 30 ppm 30 ppm npgd0028.html
ToxiRAE Il NH, 0-50 ppm Yes TLV =25 ppm
Miran SapphlRe* 0-500 ppm Yes
Multiwarn I 0-300 ppm Yes
M”'“RAEf’SreaRAE 1-2,000 ppm (PID) Yes 9.7 (10.6 lamp)
Radiation?’
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation  [Ludlum 2241-2 with| 0-9,999 R/hr or 5 NA NA - n NA NA NA NA Level C
Pancake Probe 999,000 cpm P
Notes:

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1. Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon

cessation of exposure.
AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.
AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html

*MIRAN SapphlRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor.)

Acronyms:

ACGIH -- American Conference of Governmental Industrial Hygienists mg/m3 - milligrams per cubic meter
AEGL -- acute exposure guideline levels
CF -- conversion factor
cpm -- counts per minute
EPA -- U.S. Environmental Protection Agency
eV -- electron volt
IDLH -- immediately dangerous to life and health
IP -- ionization potential
ISO -- isobutylene

micro-R/hr -- micro Roentgens per hour

NA -- not available/applicable

NH3 -- ammonia

PEL -- permissible exposure limit (OSHA)
PID -- photoionization detector
PPE -- personal protective equipment

ppm -- parts per million

EPA’s website used to research AEGLSs using the chemical’'s name or chemical abstracts service registry numbers.

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)
SPM -- single-point monitor

NIOSH -- National Institute for Occupational Safety and Health SSHASP -- site-specific health and safety plan
OSHA -- Occupational Safety and Health Administration

TLV -- time-limited value (ACGIH)
TWA -- time-weighted average
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Target
Compound

1 Instruments

Table 3 -- Chemical Plant Fire

Regulatory Guidance
P PID CE Occupational Action Levels

Detection
Levels

—Instrument Guidance

Intrinsically
Safe (Y/N)

(1SO)

TWA

IDLH

Conversion

1/3

1 Reference

PPE
(refer to SSHASP and

VOCs and Gases

NIOSH Website)

UltraRAE-PID*** 0.1-2,000 ppm Yes
Drager Tube 0.5-10 ppm or higher Yes
Drager Chip 0.2-10 ppm or higher|No (Yes with option) NA
Miran SapphiRe | 10-200 ppm Yes FIEE= d{gjeli www.cde.gov/niosh/npg/
Benzene ppbRAE-PID*** 1 ppb-200 ppm Yes 9.24 eV REL = 0.1 ppm 500 ppm |1 ppm = 3.19 mg/m3 18 ppm 9 ppm ﬁpg&gow htmi Pg
i TLV = 0.5 ppm )
MultiRAE/AreaRAE 0-2,000 ppm Yes 0.53 (10.6 lamp)| pp
PID***
0.5-2,000 ppm (PID 10.6 lamp
TVA 1000B*** 1-50.000 ppm (PID) Yes 0.702 (10 ppm) -
-50,000 ppm (FID) 1.781 (2,000 ppm)
MultiRAE/AreaRAE
CO sensor 0-500 ppm Yes
Drager Tube  |2-300 ppm or higher Yes PEL = 50 ppm
Carbon Dréger Chip 5-150 ppm No (Yes with option) = www.cdc.gov/niosh/npg/
. - 14.01 eV NA = 1,200 ppm =S 3 * *
Monoxide Multiwarn 1l [0-2,000 or 0-10,000 ppr Yes awl 25 ppm R | PRl Mo/ MR S pppp npgd0105.htm
ToxiRAE Il -- CO D-500 ppm oh highe Yes TLV Eppm
GFG Inc. Micro IV 0-2,000 ppm Yes
MIRAN SapphlRe** 4.5-250 ppm Yes
MUultiRAE/AreaRAE H, 9| 0-100 ppm Yes
Dréger Tube 0.2-6 ppm or higher |No (Yes with option)
Drager Chip 0.2-5 ppm or higher|No (Yes with option) NA
Hydrogen SPM 1.1-30 ppm Yes PEL =20 ppm C www.cdc.gov/nioshinpg/
Sulfide Multiwarn 11 0-100 or 0-1,000 ppm Yes [10.46 eV REL =10 ppm C 100 ppm 1 ppm = 1.40 mg/m3 0.36 ppm 0.33 ppm npgd0337.html
MulthéIIEE/),*A:faRAE 0-2,000 ppm Yes 3.3 (10.6 lamp) TLV = 10 ppm
GFG Inc. Micro IV 0-500 ppm Yes NA
TVA 1000B***  ]0.5-2,000 ppm (PID) Yes
MultiRAE/AreaRAE
SO, sensor*** -7 ves
Drager Pac IlI 0-100 ppm Yes
Drager Tube 0.1-3 ppm or higher Yes PEL = 5 ppm )
- : - ; .cdc.gov/niosh/npg/
DSI(l)J)IIIlére Drager Chip  [0.4-10 ppm or higher{No (Yes with option) [12.30 eV NA REL = 2 ppm 100 ppm 1 ppm = 2.62 mg/m3 0.2 ppm 0.2 ppm WWWn dgs\;s Ihtml Pg
MIRAN SapphIRe** 6-30 ppm Yes TLV =2 ppm Po '
Multiwarn I 0-50 ppm Yes
GFEG Inc Micro IV 1-10 ppm Yes
SPM 0.2-6 ppm No (Yes with option)
MultiRAE/AreaRAE
NO sensor 0-250 ppm Yes
I . ToxiRAE Il - NO 0-250 ppm Yes PEL =25 ppm www.cdc.gov/niosh/npg/
Nitric Oxide Drager Pac 5-100 ppm s [11.95 eV NA REL = 25 ppm 100 ppm |1 ppm = 1.23 mg/m3 NA NA npgd0448.html
GFG Inc. Micro IV 0-100 ppm Yes TLV =25 ppm
Multiwarn Il 0-100 ppm Yes
Drager Tube 0.5-30 ppm or higher Yes
Drager Chip 0.3-10 ppm or higher]No (Yes with option) PEL=1ppm C .
. . www.cdc.gov/niosh/npg/
Vinyl Chloride Multiwarn 1l 0-100 ppm Yes 9.99 eV NA REL = NL ND 1 ppm = 2.56 mg/m3 140 ppm 70 ppm npgdg%g html P
MIRAN SapphlRe** 2-20 ppm Yes TLV =1 ppm '
Drager Pac Il 0-100 ppm Yes
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Bl Ewengency 1
), RESPONSE ;-’ M :
——Instrument Guidance . Regulatory Guidance 1Reference
A nto @, pational Actio eve A PP
al'(O A D e O 4 A » DD 0 A 0 P ASP and
ompound 2 O A D 4-ho 3-ho o beite
VOCs and Gases (continued)
MultiRAE/AreaRAE
NO, sensor 0-20,6pm W
Drager Tube 0.5-25 ppm or higher Yes
: Drager Chip 0.5-25 ppm No (Yes with option) PEL =5 ppm C )
Nitrogen 5 www.cdc.gov/niosh/npg/
Diox?de SPM 0.3-9 ppm No (Yes with option)[9.75 eV NA REL =1 ppm 20 ppm 1 ppm = 1.88 mg/m3 0.5 ppm 0.5 ppm N d?)454 htmi P9
ToXIRAE IT-NO, 0-20 ppm Yes TLV =3 ppm poabase.
Drager Pac Il 0-50 ppm Yes
GFG Inc. Micro IV 0-30 ppm Yes
Multiwarn Il 0-50 ppm Yes
Drager Tube 2-50 ppm or higher Yes
Drager Chip  [5-100 ppm or higher|No (Yes with option) NA PEL =100 ppm C www.cdc.govinioshinpg/
Trichloroethylen i 9.47 eV REL = NL ND = 3 U
chloroethylene MultuRé:zé/j:faRAE 02,000 ppm Yes €V'0.54 (106 lamp) - 1 ppm = 5.37 mg/m 84 ppm 77 ppm npgd0629.htm
10.6 lamp
TVA 1000B*** 0.5-2,000 ppm Yes gfzgfi( Zg%)goppm))
: | ppm
Drager Tube 0.02-15 ppm Yes
Dréager Chip 0.05-2 ppm No (Yes with option) = PEL=0.1 ppm g nioshinoal
*k
Phosgene [MIRAN SapphiRe 0.05 ppm Yes 1.2 eV REL = 0.1 ppm 2 ppm 1 ppm = 4 mg/m? 0 | www.cdc.gov/niosh/npg
TVA 1000B*** [ 0.5-2,000 ppm (PID) Yes TLV = 0.1 ppm npgd0504.html
MuIthéIIEéé:faRAE 0-200 ppm Ves 85 (11.7 lamp)
Metals (as particulates)
Personal PEL = 0.05 mg/m® :
0.001-400 mg/m3 No \www.cdc.gov/niosh/npg/
Lead DataRAM®* 9 NA NA REL = 0.05 mg/m®| 100 mg/m? NA NA NA npgngGS html Pd
DataRAM 4**** 0.001-400 mg/m3 No TLV = 0.05 mg/m® )
Lumex RA-915 2-50,000 ng/m?3 No PEL = 0.1 mg/m* S
Jerome 431 |1,000-999,000 ng/m? No Vapor REL = www.cdc.gov/niosh/npg/
NA NA 3 10 mg/m3 3 3
Mercury Jerome J405  [500-999,000 ng/m3 No TL\(}(z)SOr.T(]J%ISmmSIm3 1 NA 0.67 mg/m 088 jjo/m npgd0383.html
Jerome 471 30-250,000 ng/m3 No S and A4
Personal PEL = 0.01 mg/m® ;
. 0.001-400 mg/m3 N .cdc.gov/niosh/npg/
Arsenic DataRAM* 'l ° 9.81eV NA  |REL=0.002 mg/m®(  5mg/m? NA A NA npgdgoaa -
DataRAM 4** | 0.001-400 mg/m3 No TLV = 0.01 mg/m® '
Arsenic : PEL = 0.01 mg/m® i
. . 0-3 - o cdc.
(organic Drager Tube o Qrgaanlc Yes NA NA REL = 0.002 mg/m?| 5 mg/m? NA NA NA cde.gov/niosh/npg/
arsenic/m npgd0039.html
components) TLV = 0.01 mg/m?
- 3
. personal 0.001-400 mg/m? No I;EELL =0600015r;]ngg//mms g Wwww.cdc.gov/niosh/npg/
Chromium DataRAM**+ NA NA e 15 mg/m NA NA NA npgd0139.htmi
DataRAM 4**** | 0.001-400 mg/m? No 0.01 mg/m® .
Particulate****
Personal PEL = 5 mg/m® .
. 0.001-400 mg/m3 No - ’ .cdc.gov/ h/npg/
Particulate DataRAM ¢ NA NA (repirsble rgglcrggn) ND ND NA NA WWWn‘;) gcdgi\églﬁfml npg
DataRAM 4 0.001-400 mg/m3 No (respirable fraction) )
Radiation?
o Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation Ludlum 2241-2 with| 0-9,999 R/hr or No NA NA 300 cpm NA NA NA NA Level C

Pancake Probe

999,000 cpm
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Table 3 -- Chemical Plant Fire

Notes:
For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with chemical plant fires, only the most common compounds with the lowest action levels. Depending on the chemical of
concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry instrument

may be used.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA’s website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers.

*AEGL-2- There are no AEGLs-1 for this compound

*MIRAN SapphlRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor).

***P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied.
****Personal DataRAMs and DataRAMSs are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

A4 -- concern that the compound may be carcinogenic, but supporting data are lacking ng/m3 -- nanograms per cubic meter

ACGIH -- American Conference of Governmental Industrial Hygienists NIOSH -- National Institute for Occupational Safety and Health
AEGL -- acute exposure guideline levels NO -- nitrogen oxide

C -- ceiling (concentrations that should not be exceeded during any part of the work exposure) NO-, -- nitrogen dioxide

CF -- conversion factor OSHA -- Occupational Safety and Health Administration

CO -- carbon monoxide PEL -- permissible exposure limit (OSHA)

cpm -- counts per minute PID -- photoionization detector

EPA -- U.S. Environmental Protection Agency PPE -- personal protective equipment

eV -- electron volt ppm -- parts per million

FID -- flame ionization detector R/hr -- Roentgens per hour

H»S -- hydrogen sulfide REL -- recommended exposure limit (NIOSH)

IDLH -- immediately dangerous to life and health S -- skin notation (compound can be absorbed through the skin)
IP -- ionization potential SO, -- sulfur dioxide

ISO -- isobutylene SPM -- single-point monitor

m3 -- cubic meter SSHASP -- site-specific health and safety plan

mg/m3 -- milligrams per cubic meter TLV -- time-limited value (ACGIH)

micro-R/hr -- micro Roentgens per hour TWA -- time-weighted average

NA -- not available/applicable VOC -- volatile organic compound

ND -- non-detect
NL -- not listed
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Table 4 -- Chlorine (Spill or Release)

—Instrument Guidance Regulatory Guidance T

1/1

Reference —

Target Detection  Intrinsically Occupational Action Levels _ AEGL-1 PPE
S oaind Instruments Levels Safe (Y/N) IP Conversion (refer to SSHASP and
P TWA IDLH 4-hour 8-hour NIOSH Website)
Chlorine
MultiRAE/AreaRAE 0.1-10 ppm Yes
Cl sensor
Drager Pac Il 8120 ke . PEL=0.1ppm C
; T REL = 0.05 ppm C www.cdc.gov/niosh/npg/
Chlorine Cl Sensor 11.48 eV 10ppm |1 ppm = 2.90 mg/m®
Drager Tube  [0.2-30 ppm or higher| Yes TLV = 0.5 ppm; A PP s 008 [ 0.5 ppm npgd0115.html
Drager Chip  [0.2-10 ppm or higher|No (Yes with option) ST 1 ppm
Multiwarn 11 0-20 ppm Yes
SPM 0.05-1.5 ppm No (Yes with option)
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation  [Ludlum 2241-2 with| 0-9,999 R/hr or No NA 300 cpm NA NA NA NA Level C
Pancake Probe 999,000 cpm
Notes:

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.
AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html

Acronyms:

ACGIH -- American Conference of Governmental Industrial Hygienists
AEGL -- acute exposure guideline levels
C -- ceiling (concentrations that should not be exceeded during any part of the work exposure)

Cl -- chlorine

cpm -- counts per minute
EPA -- U.S. Environmental Protection Agency
eV -- electron volt

IDLH -- immediately dangerous to life and health

IP -- ionization potential
mg/m3 -- milligrams per cubic meter

micro-R/hr -- micro Roentgens per hour
NA -- not available/applicable
NIOSH -- National Institute for Occupational Safety and Health

EPA's website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers

OSHA -- Occupational Safety and Health Administration
PEL -- permissible exposure limit (OSHA)
PPE -- personal protective equipment

ppm -- parts per million

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)
SPM -- single-point monitor

SSHASP -- site-specific health and safety plan
ST -- short-term

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average
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Table 5 -- Electroplating Facility (Spill, Release, or Fire)
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—Instrument Guidance ; Regulatory Guidance 1Reference
D 0O DD
arae Dete O > G O pational Actlo eve A
< ave - P PID ONnversio efer to ASP and
O PO O cl 0 A D 4-N0O 8-N0o O ebsite
VOCs and Gases
MultiRAE/AreaRAE
CO sensor 0-500 ppm Yes
Carbon Drager Tube  [2-300 ppm or higher, Yes 2= S0 www.cdc.gov/niosh/npg/
Monoxide Drager Chip 5-150 ppm No (Yes with option) [L4.01 eV| NA REL = 35 ppm 1,200 ppm |1 ppm = 1.15 mg/m® 33 ppm* 27 ppm* npgd0105.html
Multiwarn I 0-2,000 ppm or Yes TLV=25ppm .
0-10,000 ppm
MIRAN SapphlRe** 4.5-250 ppm Yes
MultiRAE/AreaRAE 0-100 ppm Yes
H,S sensor
SPM 1.1-30 ppm or higherfNo (Yes with option) NA
Multiwarn 11 0-100 or 0-1,000 ppm Yes PEL =20 ppm C .
Hydrogen __ 2 PP 4 100 B s www.cdc.gov/niosh/npg/
Sulfide Drager Tube 0.2-6 ppm of higher Yes [10.46 eV] REL =10 ppm C ppm 1 ppm = 1.40 mg/m 0.36 ppm 0.33 ppm npgd0337.html
Dréger Chip  10.2-5 ppm or higher|No (Yes with option) TLV =10 ppm
M“"'R';Eéf:faRAE 0-2,000 ppm Yes 3.3 (10.6 lamp)
TVA 1000B***  10.5-2,000 ppm (PID) Yes NA
MultiRAE/AreaRAE
NO gensor 2000 BB ves PEL = 25 ppm www.cdc.gov/niosh/npg/
Nitric Oxide Drager Pac Il 0-100 ppm Yes [12.30 eV NA REL = 25 ppm 100 ppm |1 ppm = 1.23 mg/m? NA NA n 63448 himi Po
Dréager Chip 0.5-15 ppm or higher|No (Yes with option) TLV = 25 ppm pg .
Multiwarn 11 0-100 ppm Yes
MultiRAE/AreaRAE 0-20 ppm Yes B
Nitrogen NO, sgnsqr Py, & \www.cdc.gov/niosh/npg/
trog Drager Pac IIl 0-100 ppm Yes 12.30 eV NA REL=1ppm STEL| 100 ppm |1 ppm = 2.62 mg/m? 0.5 ppm 0.5 ppm -cde-9 po
Dioxide J oA PP 9 PP pp npgd0454.html
Dréger Chip __ [0.4-10 ppm or higher|No (Yes with option) TLV = 3 ppm .
Multiwarn Il 0-50 ppm Yes
MultiRAE/AreaRAE
0-250 Ye
SO, sensor A es
Dréager Pa(;lll - ??-100 pp? - Yes PEL = 5 ppm | P
[ Drager Tube .1-3 ppm or higher Yes 12,30 eV NA REL = 2 ppm _ 3 www.cdc.gov/niosh/npg
- - = 100 1 =2.62 mgl/ 0.2 0.2
Sulfur Dioxide Dréger Chip 0.4-10 ppm or higher|No (Yes with option) TLV =2 sgm Ppm pm mgim ppm ppm npgd0575.html
MIRAN SapphlRe** 6-30 ppm Yes
Multiwarn |1 0-50 ppm Yes
SPM 0.2-6 ppm Yes
Drager Tube 2-50 ppm or higher Yes NA
Dréger Chip  |5-100 ppm or higher|No (Yes with option) PEL =100 ppm C \www.cdc.gov/niosh/npg/
Trichloroethylene| MultiRAE/AreaRAE 9.47 eV REL = NL ND 1 =5.37 mg/m® 0.2 0.2 o
y i 0.5-2,000 ppm (PID) Yes 5.2(106lamp)| L\ 20 o . ppm mg/m ppm ppm npgd0629.html
10.6 lamp
TVA 1000B*** 0.5-2,000 ppm Yes 0.605 (10 ppm
2.129 (2,000 ppm)
Drager Tube 0.02-15 ppm Yes
Ph MlRDAr,\&:gSe;pCp:lﬁqe** Obogépr;?‘nm o (Yes\\;\gtsh opion) o NA PEL = 0.1ppm 3 www.cdc.gov/niosh/npg/
. 2e REL=0.1 =
osgene TVA 1000B**__[0.5-2,000 ppm (PID) Yes V=04 ssnn: 2 pem 1 ppm =4 mg/m NA NA npgdo504.html
M“'t'RgIED/f:faRAE 0.02-15 ppm Yes 5.2 (10.6 lamp)
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Table 5 -- Electroplating Facility (Spill, Release, or Fire)

£ Ty

CLl
ACE

o

——Instrument Guidance T Regulatory Guidance 1Reference

i insi IP & Occupational Action Levels AEGL-1 PPE
DEgeV%t;g ! 'Sgllgs('??ll%/ P~ PID CF . Conversion (refer to SSHASP and
(5e)! TWA IDLH 4-hour 8-hour NS )

Target
Compoun

di Instruments

VOCs and Gases (continued)

Dréger Tube 1-5 mg/m?3 (mist) Yes PEL = 1 mg/m3 q Inioshinnal
Sulfuric Acid pH Paper NA No (Yes with option)] NA NA REL = 1 mg/m? 15 mg/m3 NA 0.2 mg/m3 02mgmes |"WWe Cago" ”'r‘]’s I"pg
SPM 26-750 ppb Yes TLV = 1 mg/m3 npgd0S77.htm
Drager Tube 1-10 ppm or higher Yes PEL = 5 ppm
Hydrochloric Drager Chip 1-25 ppm or higher | No (Yes with option)} B www.cdc.gov/niosh/npg/
? 2.74 NA = K 3
Acid oH Paper A Yos @ ?II_E\I/__ : ppg 50 ppm 1 ppm = 1.49 mg/m 1.8 ppm 1.8 ppm npgd0332.html
SPM 0.5-15 ppm No (Yes with option) =opp
Drager Tube | 1-50 ppm or higher Yes PEL =2 ppm www.cde.gov/niosh/npg/
Nitric Acid Ph Paper NA Yes [10.46 eV NA REL = 2 ppm 25 ppm 1ppm =258 mg/m®|  0.53 ppm 0.53 ppm n (;3447 html Pd
SPM 0.2-6 ppm No (Yes with option) TLV = 2 ppm PY ’
Dréger Tube 2-30 ppm Yes
. Dré Chi 24 i i
Hyd rocyanic rager Chip 50 ppm No (Yes with option)
Acid Ph Paper NA Yes PEL = 10 ppm
& TOXIRAES) HEN 0-100 ppm Yes  h3e0eV NA REL = ST 4.7 ppm 50 ppm 1 ppm = 1.10 mg/m?® 1.3 ppm 1 ppm www.cde.goviniosh/npg/
SPM 1.1-30 ppm No (Yes with option) _ npgd0333.html
Hydrogen . TLV=4.7 ppm C
Cvanide Multiwarn Il 0-50 ppm Yes
y Drager Pac Il 0-50 ppm Yes
GFG Inc. Micro IV 0-50 ppm Yes

Metals (as particulates)****

Personal DataRAM| 0.001-400 mg/m3 No PEL = 0.005mg/m3 www.cdc.gov/niosh/npg/

i NA NA 3 NA NA NA

Cadmium DataRAM 4 | 0.001-400 mg/m? No TLV = 2 pg/m? KTl npgd0087.html

Personal DataRAM | 0.001-400 mg/m3 No NA PEL = 1 mg/m3 www.cdc.gov/niosh/npg/
= 3 3 NA NA U

Copper DataRAM 4 0.001-400 mg/m No L Lt mg,/mg )T NS npgd0150.html
Hexavalent Personal DataRAM | 0.001-400 mg/m3 No N - PEL = 0.005 mg/mz Al . & NA NA N { www.cdc.gov/niosh/npg/

Chromium DataRAM 4 | 0.001-400 mg/m? No RTEL\L,‘:%%Ollr%Q}Q’E K] (gt npgd0138.html
Personal DataRAM | 0.001-400 mg/m3 No PEL = 0.05 mg/m3 www.cdc.gov/niosh/npg/

NA NA = 3 3 NA NA NA

Lead DataRAM 4 | 0.001-400 mg/m? No A C o n”:g,/ﬁs 100 mg/m npgd0368.htm

Nickel Personal DataRAM | 0.001-400 mg/m3 No e . PEL =1 mg/m? NA N NA www.cdc.gov/niosh/npg/
= 3 3
ICke DataRAM 4 0.001-400 mg/m?3 No R‘IrEII__V :Oooismrg%T o npgd0445.html
Particulate****
% PEL =5 mg/m3

Particulate Personal DataRAM| 0.001-469 migfm No NA NA (respirable fraction) NA 4 o NA www.cdc.gov/niosh/npg/

DataRAM 4 0.001-400 mg/m3 No TLV = 3 mg/m3 npgdo480.html

(respirable fraction)
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation  [Ludlum 2241-2 with| 0-9,999 R/hr or N NA NA = o NA NA NA NA Level C

Pancake Probe 999,000 cpm
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&2 Table 5 - Electroplating Facility (Spill, Release, or Fire)

Notes:
For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with electroplating facility responses, only the most common compounds with the lowest action levels. Depending on the
chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry
instrument may be used.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA’s website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers.

*AEGL-2- There are no AEGLs-1 for this compound

*MIRAN SapphlIRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor)

***P|Ds and FIDs are non-specific detectors and can not differentiate one VOC from another, even with CFs applied
****Personal DataRAMs and DataRAMSs are non-specific detectors and cannot differentiate one particulate from another

Acronyms:

pg/m3 -- micrograms per cubic meter ND -- non-detect

A1l -- carcinogenic effects NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration
AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

C -- ceiling (concentrations that should not be exceeded during any part of the work exposure) PID -- photoionization detector

CF -- conversion factor ppb -- parts per billion

CO -- carbon monoxjde PPE -- personal protective equipment

cpm -- counts per minute ppm -- parts per million

EPA -- U.S. Environmental Protection Agency R/hr -- Roentgens per hour

eV -- electron volt REL -- recommended exposure limit (NIOSH)

H»,S -- hydrogen sulfide SO, -- sulfur dioxide

HCN -- hydrocyanic acid SPM -- single-point monitor

IDLH -- immediately dangerous to life and health SSHASP -- site-specific health and safety plan

IP -- ionization potential STEL -- short-term exposure limit

ISO -- isobutylene TLV -- time-limited value (ACGIH)

mg/m3 -- milligrams per cubic meter TWA -- time-weighted average

micro-R/hr -- micro Roentgens per hour VOC -- volatile organic compound

NA -- not available/applicable
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Table 6 -- General Industrial Fire

——Instrument Guidance
p PID CE Occupational Action Levels

Detection
Levels

Intrinsically
Safe (Y/N)

(Ee))

TWA

1/3

Regulatory Guidance

IDLH

Conversion

1 Reference

PPE
(refer to SSHASP and

VOCs and Gases

NIOSH Website)

UltraRAE PID*** 0.1-2,000 ppm Yes
Drager Tube 0.5-10 ppm or highe! Yes NA
Drager Chip 0.2-10 ppm or higher|No (Yes with option) www.cde.goviniosh/npg/
MIRAN SapphIRe** 10-200 ppm Yes PEL =1 ppm npgd0049.htm
Benzene ppbRAE PID*** 1 ppb - 200 ppm Yes 9.24 eV REL = 0.1 ppm 500 ppm 1 ppm = 3.19 mg/m® 18 ppm 9 ppm
M“'t'RélEéﬁfaRAE 0-2,000 ppm Yes 053 (106 lamp)| TV = 10pPM
. 10.6 lamp
TvA 10008+ |0-22:000 ppm (PID) Yes 0.702 (10 ppm)
1-50,000 ppm (FID) 1,781 (2,000 ppm
MultiRAE/AreaRAE 0-500 ppm Ve
CO sensor PEL = 50 ppm
Carbon Drager Tube 2-300 ppm or higher Yes | www.cdc.gov/niosh/npg/
: 14. REL = 135 ppm = 3 * *
Monoxide Drager Chip 5150 ppm __[No (Yeswith optom] -+ 0= &V NA i p‘:)‘:n 1,200 ppm |1 ppm =1.15 mg/m*| 33 ppm 27 ppm npgd0105.html
Multiwarn 11 0-2,000 or 0-10,000 ppm Yes
MIRAN SapphIRe** 4.5-250 ppm Yes
Drager Tube 1-10 ppm or higher Yes _
Hydrochloric Dréger Chip 1-25 ppm or higher [No (Yes with option) PEL =5 ppm C www.cdc.gov/niosh/npg/
. [12. REL = = 3 ) )
Acid OH Paper N = 2.74 eV NA v ;’g Ppg 50 ppm 1 ppm = 1.49 mg/m 1.8 ppm 1.8 ppm npgd0332.htmi
SPM 0.5-15 ppm No (Yes with option) P
Drager Tube 2-30 ppm Yes
. B i - No (Ye ith opti
Hydrocyanic Dréger Chip 2-50 ppm o (Yes with option)
Acid pH Paper NA Yes PEL = 10 ppm
ToxiRAE Il HCN 0-100 ppm Yes REL = ST 4.7 ppm www.cdc.gov/niosh/npg/
& . —13. NA % Pb 50 = 3
Hydrogen SPM 1.1-30 ppm No (Yes with option) v W TLV = 4.7 ppm C PP e L 1.3 ppm PP npgd0333.html
Cvanide Multiwarn |1 0-50 ppm Yes
y Dréager Pac lll 2-50 ppm Yes
GFG Inc. Micro IV 0-100 ppm Yes
MultiRAE/AreaRAE 0-100 v
H,S sensor g es
Drager Tube 0.2-6 ppm or higher Yes PEL = 20 ppm
Hydrogen Dréager Chip 0.2-5 ppm or higher [No (Yes with option) B www.cdc.gov/niosh/npg/
" 12.30 eV NA = 100 i, =1.40 mg/m® 0.36 0.33
Sulfide SPM T.1-30 ppm__[No (Yes with option) ?E\'/‘z ig o R mo'm ppM ppm npgd0337.html
Multiwarn 1l 0-50 ppm Yes PP
Dréager Pac Il 0-50 ppm Yes
GFG Inc. Micro IV 0-50 ppm Yes
Dréger Tube 0.02-15 ppm Yes
Drager Chip 0.05-2 ppm No (Yes with option) Na PEL = 0.1 ppm
MIRAN SapphlRe** 0.05 ppm Yes 11.2 eV » r b www.cdc.gov/niosh/npg/
Phosgene TVA 10008 __[0.5-2,000 ppm (PID)| Yes ' ?Eb = g'i ppm LT PP oo™ NA NA npgd0504.html
- =0.1 ppm
MUIGRAE/AT€aRAE 6 5 500 ppm Yes 8.5 (11.7 lamp)
PID***
Drager Tube 0.5-3000 ppm Yes
Dréager Chip 0.3-250 ppm No (Yes with option) NA
Vinyl MIRAN SapphlRe**| ~ 0.6-1.6 ppm Yes \www.cde.gov/niosh/npa/
4 1061 PEL = 1 ppm = 3 -cdc.goviniosh/npg
Chloride TVA 1000B*** 0.5-2,000 ppm (PID) Yes 9.99 eV 2331 (18";2"“) pp! NA 1 ppm = 2.56 mg/m 140 ppm 70 ppm npgdo658.html
MUltiRAE/AreaRAE e
PID* 0-2,000 ppm Yes 2.0 (10.6 lamp)
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e cond Table 6 -- General Industrial Fire

NG : :
Instrument Guidance . Regulatory Guidance 1Reference
g i i i - PPE
Target | Detection Intrinsically |, PID CF Occupational Action Levels - s
Compound? nstruments Levels Safe (Y/N) (|SO) Conversion (refer to SSHASP and
P TWA IDLH 4-hour 8-hour NIOSH Website)
VOCs and Gases
MUItiRAE/AreaRAE
S0, sensor 0-29Ppm e
Drager Pac Il 0-100 ppm Yes PEL = 5 pom
S_ulf_ur Drager Tube 0.1-3 ppm or higher Yes 15 30 eV NA REL = 2 zzm . _ ” www.cdc.gov/niosh/npg/
Dioxide Drager Chip __J0.4-10 ppm or higher] No (Yes with option)] T 2 e S ER 2 62y /i 0.2 ppm 0.2 ppm npgd0575.html
MIRAN SapphIRe** 6-30 ppm Yes
Multiwarn I 0-50 ppm Yes
SPM 0.2-6 ppm No (Yes with option)
Metals (as particulates)****
Personal DataRAM | 0.001-400 mg/m? No PEL =S - www.cde.gov/niosh/npg/
Lead DataRAM 4 | 0.001-400 mg/m? No " NA R o mos . -y "\ npgd0368.html
) TLV = 0.05 mg/m3
Mercury Refer to Table 9 -- Mercury Response
Particulate**+*
PEL = 5 mg/m?®
. Personal DataRAM | 0.001-400 mg/m?® No b - i
Particulate 9 NA NA (respirable fraction) NA NA A NA .cdc.gov/niosh/npg/
DataRAM 4 0.001-400 mg/m? No TLV =3 mg/m npgdo480.html
(respirable fraction)
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation  [Ludlum 2241-2 with| 0-9,999 R/hr or e NA NA 300 cpm NA NA NA NA Level C
Pancake Probe 999,000 cpm
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Table 6 -- General Industrial Fire

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with industrial fires, only the most common compounds with the lowest action levels. Depending on the chemical of
concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry instrument

may be used.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA’'s website used to research AEGLs using the chemical’'s name or chemical abstracts service registry numbers.

*AEGL-2- There are no AEGLs-1 for this compound

*MIRAN SapphlIRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor)

***P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied
****Personal Data RAMs and Data RAMs are non-specific detectors and cannot differentiate one particulate from another

Acronyms:

ACGIH -- American Conference of Governmental Industrial Hygienists

AEGL -- acute exposure guideline levels NIOSH -- National Institute for Occupational Safety and Health
C -- ceiling (concentrations that should not be exceeded during any part of the work exposure) OSHA -- Occupational Safety and Health Administration

CF -- conversion factor PEL -- permissible exposure limit (OSHA)

CO -- carbon monoxide PID -- photoionization detector

cpm -- counts per minute ppb -- parts per billion

EPA -- U.S. Environmental Protection Agency PPE -- personal protective equipment

eV -- electron volt ppm -- parts per million

FID -- flame ionization detector R/hr -- Roentgens per hour

H>S -- hydrogen sulfide REL -- recommended exposure limit (NIOSH)

HCN -- hydrocyanic acid S -- skin notation (compound can be absorbed through the skin)
IDLH -- immediately dangerous to life and health SO, -- sulfur dioxide

IP -- ionization potential SPM -- single-point monitor

ISO -- isobutylene SSHASP -- site-specific health and safety plan

mg/kg -- milligrams per kilograms ST -- short-term

mg/m3 -- milligrams per cubic meter TLV -- time-limited value (ACGIH)

micro-R/hr -- micro Roentgens per hour TWA -- time-weighted average

NA -- not available/applicable VOC -- volatile organic compound
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Table 7 -- Landfill (Spill, Release, or Fire)

(If the landfill is on fire, also refer to Table 6)
Regulatory Guidance

1/2

 Reference

: i - - PPE
Target | Detection Intrinsically |, PID CF ©ccupational Action Levels - | :
TWA IDLH NIOSH Website)
Gases
Multiwarn 11
IR-Ex sensor 0-100,000+ ppm Yes
. |+50.,000 ppm (FID) v
TVA 10008 no response (PID) es
MIRAN SapphlRe** 7.5-100 ppm Yes <19.5% O, . _
Methane MUIGRAE Plus/|0-1009% LEL 0.30% O, y 12.98 eV NA (simple asphyxiant)3 NA NA 30 ppm 30 ppm <19.5% O, = Level B
AreaRAE 1-100% LEL, 0-30$ O, i
Multiwarn 1l LEL 2.6-75 ppm Yes
| andtec Gas Extraction| 0-70% to specification Yes
Monitor (GEM)-500 0-100% reading
MultiRAE/AreaRAE
CO sepof v b PEL = TWA 50 ppm
Carbon Dréger Tube 2-300 ppm or higher Yes - www.cdc.gov/niosh/npg/
H = =] 3 *
Monoxide Drager Chip 5-150 ppm __ |No (ves with option)|- 0+ © NA RE'T'LVT_V\;AS SR NN L EelRR S 27 ppm npgd0105.html
Multiwarnl| 0-2,000 or 0-10,000 ppm Yes =<oppm
MIRAN SapphlRe** 4.5-250 ppm Yes
MUliRAE/AreaRAE H,S} 0-100 ppm Yes
Drager Tube 0.2-6 ppm or higher |No (Yes with option)
Drager Chip 0.2-5 ppm or higher|No (Yes with option) NA PEL = 20 ppm C
Hydrogen SPM 1.1-30 ppm Yes = h s www.cdc.gov/niosh/npg/
Sulfide Multwarn T 0-100 or 0-1,000 ppm Yes e RTELLV_zlfopﬁ;mC 10@rdl (IR = 1ol RN R 0.33 ppm npgd0337.htm
M“'“Rﬁ%ﬂfaRAE 0-2,000 ppm Yes 3.3 (10.6 lamp)
TVA 1000B**  [0.5-2,000 ppm (PID) Yes
MultiRAE/AreaRAE
-2 Y
SO, sensor P-2 e es
Drager Pac llI 0-100 ppm Yes e
. PEL = 5 ppm
Sulfur Drager Tube | 0.1-3 ppm or higher Yes '
S 2.30 eV REL=2 =2. 2 ! . i
Dioxide Drager Chip 0.4-10 ppm or higher]No (Yes with option) A o . L 1 ppm = 2.62 mg/m - ppm 0.2 ppm www.cdc.gov/niosh/npg/
TLV =2 ppm npgd0575.html
MIRAN SapphlRe** 6-30 ppm Yes
Multiwarn 11 0-50 ppm Yes
SPM 0.2-6 ppm No (Yes with option)
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation Ludlum 2241-2 with| 0-9,999 R/hr or No NA NA 300 cpm NA NA NA NA Level C

Pancake Probe

999,000 cpm
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Table 7 -- Landfill (Spill, Release, or Fire)

(If the landfill is on fire, also refer to Table 6)

Notes:
For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with this type of event, only the most common compounds with the lowest action levels.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

3-ACGIH TLV = 1,000 ppm

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA's website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers.
*AEGL-2- There are no AEGLs-1 for this compound.

*MIRAN SapphIRe has problems with complex mixtures (e.qg., distinguishing benzene from gasoline vapor).
***P|Ds and FIDs are non-specific detectors and can not differentiate one VOC from another, even with CFs applied.

Acronyms:

< -- less than NIOSH -- National Institute for Occupational Safety and Health
% -- percent O, -- oxygen

ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration
AEGL -- acute exposure guideline levels PEL -- permissible exposure limit (OSHA)

C -- ceiling (concentrations that should not be exceeded during any part of the work exposure) PID -- photoionization detector

CF -- conversion factor PPE -- personal protective equipment

CO -- carbon monoxide ppm -- parts per million

cpm -- counts per minute R/hr -- Roentgens per hour

EPA -- U.S. Environmental Protection Agency REL -- recommended exposure limit (NIOSH)

eV -- electron volt SO, -- sulfur dioxide

FID -- flame ionization detector SPM -- single-point monitor

H>S -- hydrogen sulfide SSHASP -- site-specific health and safety plan

IDLH -- immediately dangerous to life and health TLV -- time-limited value (ACGIH)

IP -- ionization potential TWA -- time-weighted average

ISO -- isobutylene VOC -- volatile organic compound

LEL -- lower explosive level

mg/m3 -- milligrams per cubic meter
micro-R/hr -- micro Roentgens per hour
NA -- not available/applicable



Target
Compound

—Instrument Guidance

1 Instruments

Detection
Levels

Table 8 -- Magnesium Fire

Intrinsically
Safe (Y/N)

(ISO)

TWA

Regulatory Guidance

P PID CF Occupational Action Levels

IDLH

Conversion

1/2

AEGL-1

4-hour

8-hour

1 Reference

PPE
(refer to SSHASP and
NIOSH Website)

VOCs and Gases

Pancake Probe

999,000 cpm

UltraRAE-PID*** 0.1-2,000 ppm Yes
Drager Tube 0.5-10 ppm or higher Yes
Drager Chip 0.2-10 ppm or higher[No (Yes with option) NA
Miran SapphlRe** 10-200 ppm Yes PEL = 1 ppm www.cde.qovinioshinoa/
Benzene PpbRAE-PID*** 1 ppb-200 ppm Yes 9.24 eV REL = 0.1 ppm 500 ppm 1 ppm = 3.19 mg/m?® 18 ppm 9 ppm ﬁpgc.i?)049 html Pd
Multhglliéf\:*eaRAE 0-2,000 ppm Yes 0.53 (10.6 lamp)| TLV = 0.5 ppm
0.5-2,000 ppm (PID) 10.6 lamp
TVA 1000B*** Y 0.702 (10 =
1-50,000 ppm (FID) gs e
MultiRAE/AreaRAE
CO sensor 0-500 ppm Yes o
Carbon Drager Tube  [2-300 ppm or higher Yes B www.cdc.gov/niosh/npg/
B = - 14.01 e NA = 1,200 ppm =1. 3 * *
Monoxide Drager Chip 5-150 ppm__|No (Yes with option) REL = 35 ppm PPM " 11 ppm =1.15 mg/m=| 33 ppm 27 ppm npgd0105.htm
- TLV = 25 ppm
Multiwarn |1 0-2,000 or 0-10,000 ppm| Yes
MIRAN SapphlRe** 4.5-250 ppm Yes
MUltiRAE/AreaRAE H,S 0-100 ppm Yes
Drager Tube 0.2-6 ppm or higher |No (Yes with option)
Drager Chip 0.2-5 ppm or higher|No (Yes with option) NA PEL = 20 ppm C
Hydrogen SPM 1.1-30 ppm Yes B www.cdc.gov/niosh/npg/
. = = 3
Sulfide Multwarn T ]0-200 or 0-L,000 ppm Yes 10.46 V] RTELLV —lfop;?:mc 100 ppm  f1 ppm =1.40 mg/m*|  0.36 ppm @oorrin npgd0337.html
M”'“R;Eé/j*’faRAE 0-2,000 ppm Yes 3.3 (10.6 lamp)
TVA 100B**  ]0.5-2,000 ppm (PID) Yes NA
MultiRAE/AreaRAE
-2 Y
SO, sensor*** 0-20 ppm s
Dréager Pac Il 0-100 ppm Yes PEL = 5 ppm
Sulf_ur Drz.a}ger Tube 0.1-3 ppm or hlgher Yes  }oagev e REL = 2 ppm 100 ppm |1 ppm = 2.62 mg/m? 0.2 ppm 0.2 ppm www.cdc.gov/niosh/npg/
Dioxide Drager Chip  [0.4-10 ppm or higher{No (Yes with option) TLV = 2 ppm npgd0575.html
MIRAN SapphlRe** 6-30 ppm Yes
Multiwarn 11 0-50 ppm Yes
SPM 0.2-6 ppm No (Yes with option)
Metals (as particulates)****
Personal 3 PEL = 15 mg/m® )
. 0.001-400 mg/m No
Magnesium DataRAM : NA NA REL = NL 750 mg/m? NA NA NA s
DataRAM 4 | 0.001-400 mg/m? No TLV = 10 mg/m? pgabsre.
Particulate****
Personal PEL =5 mg/m®
0.001-400 mg/m?® No h : i
Particulate DataRAM 4 NA NA (fef“ff\'/ra:blsenf{g/crggn) ND ND NA NA “”“““:d%gz\ég"sts;]‘l’ npg/
DataRAM 4 0.001-400 mg/m® No (respirable fraction) pg '
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation Ludlum 2241-2 with| 0-9,999 R/hr or No NA NA 300 cpm NA NA NA NA Level C
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Table 8 -- Magnesium Fire

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with magnesium fires, only the most common compounds with the lowest action levels. Depending on the chemical of
concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry instrument

may be used.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA’s website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers.

*AEGL-2- There are no AEGLs-1 for this compound.

*MIRAN SapphlRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor).

***P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied.
****Pearsonal DataRAMs and DataRAMs are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

ACGIH -- American Conference of Governmental Industrial Hygienists NIOSH -- National Institute for Occupational Safety and Health
AEGL -- acute exposure guideline levels NL -- not listed

C -- ceiling (concentrations that should not be exceeded during any part of the work exposure) OSHA -- Occupational Safety and Health Administration
CF -- conversion factor PEL -- permissible exposure limit (OSHA)

CO -- carbon monoxide PID -- photoionization detector

cpm -- counts per minute PPE -- personal protective equipment

EPA -- U.S. Environmental Protection Agency ppm -- parts per million

eV -- electron volt R/hr -- Roentgens per hour

FID -- flame ionization detector REL -- recommended exposure limit (NIOSH)

H»S -- hydrogen sulfide SO, -- sulfur dioxide

IDLH -- immediately dangerous to life and health SPM -- single-point monitor

IP -- ionization potential SSHASP -- site-specific health and safety plan

ISO -- isobutylene TLV -- time-limited value (ACGIH)

mg/m3 -- milligrams per cubic meter TWA -- time-weighted average

micro-R/hr -- micro Roentgens per hour VOC -- volatile organic compound

NA -- not available/applicable
ND -- non-detect



Table 9 -- Mercury (Spill or Release)

1/1

?‘ ;ncu.; Y 1 1
— = —Instrument Guidance . Regulatory Guidance . Reference—
DD
Dete 0 ea e Value O pationa O eve
= AV/O N P c O efer to ASP and
Re ae A . e (o A . . ep fa
Mercury
Lumex RA-915 2-50,000 ng/m3 No
Jerome 431 1,000-999,000 ng/m3 No PEL = 0.1 mg/m?
Jerome J405 500-999,000 ng/m3 No NA 1,000 ng/m3 3,000 ng/m3 REL = 0.05 mg/m3 S 10 mg/m?3 NA www.cdc.gov/niosh/npg/npgd0115.html
Jerome 471 30-250,000 ng/m3 No TLV = 0.025 mg/m3 A4
Dréger Tube 0.05-2 ng/m3 Yes
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Ludlum 2241-2 with 0-9,999 R/hr or No NA 300 com NA NA NA NA Level C
Pancake Probe 999,000 cpm P

Notes:

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- EPA and ATSDR Health Guidance Values

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

http://www.epa.gov/oppt/aegl/pubs/chemist.html

Acronyms:

A4 -- concern that this is a carcinogen, but sufficient data are lacking

AEGL -- acute exposure guidance levels

ATSDR -- Agency for Toxic Substances and Disease Registry

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
IDLH -- immediately dangerous to life and health

IP -- ionization potential
mg/m3 -- milligrams per cubic meter
micro-R/hr -- micro Roentgens per hour

EPA’'s website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers.

NA -- not available/applicable

ng/m3 -- nanograms per cubic meter

NIOSH -- National Institute for Occupational Safety and Health
PPE -- personal protective equipment

R/hr -- Roentgens per hour

S -- skin notation -- can be absorbed through the skin
SSHASP -- site-specific health and safety plan

TWA -- time-weighted average
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Target
Compound

1 Instruments

Table 10 -- Ol (Sp]ll Release, or Fire)

——Instrument Guidance

Detection
Levels

Intrinsically
Safe (Y/N)

IP

IP &
PID CF

TWA

1/2

Regulatory Guidance

Occupational Action Levels

IDLH

Conversion

1 Reference

PPE
(refer to SSHASP and

VOCs and Gases

(ISO)

NIOSH Website)

UltraRAE PID 0.1-2,000 ppm Yes
Dréager Tube 0.5-10 ppm or highe Yes
Dréager Chip  0.2-10 ppm or higher]No (Yes with option) NA www.cde.gov/nioshinpg/
MIRAN SapphlRe**| — 10-200 ppm Yes PEL =1 ppm npgd0049.html
Benzene PPDRAE PID** 1ppb - 200 ppm Yes 9.24 eV REL = 0.1 ppm 500 ppm 1 ppm = 3.19 mg/m? 18 ppm 9 ppm
i TLV = 10 ppm
MuIthQIIEéf\*r*eaRAE 0-2,000 ppm Yes 0.53 (10.6 lamp) pp
TvA 10008+ |>->2:000 PP (PID) Yes 0.102 (10 ppr)
1-50,000 ppm (FID) 781 (2,000 ppm
MultiRAE/AreaRAE
CO sensor 0-500 ppm Yes
Carbon Dréager Tube _ [2-300 ppm or higher Yes PEL =50 ppm www.cdc.gov/niosh/npg/
Monoxide Drager Chip 5-150 ppm___|No (Yes with option)[14.01 €V NA FEL= T g 1,200 ppm |1 ppm =1.15 mg/m*[ 33 ppm* 27 ppm* npgd0105. html
N TLV = 25 ppm '
Multiwarn |1 0-2,000 ppm or Yes
0-10,000 ppm
MIRAN SapphlRe** 4.5-250 ppm Yes
MultiRAE/AreaRAE
H,S sensor 0-100 ppm Yes
SPM 1.1-30 ppm or higherjNo (Yes with option) NA PEL = 20 ppm
Hydrogen Multiwarn I 0-100 or 0-1,000 ppm Yes www.cdc.gov/niosh/npg/
) ) REL = 10 ppm = 3
Sulfide Drager Tube 0.2-6 ppm of higher Yes 040 TLV = 10 ng woopem B = S 0-36 ppm ey | npgd0337.html
Drager Chip 0.2-5 ppm or higher|No (Yes with option)
M“'t'RQFé AreaRAE| 02,000 ppm Yes 3.3 (10.6 lamp)
TVA 1000B***  0.5-2,000 ppm (PID)| Yes NA
MultiRAE/AreaRAE
SO. sensor 0-250 ppm Yes
Drager Pac llI 0-100 ppm Yes PEL =5 ppm
.. Drager Tube 0.1-3 ppm or higher Yes X www.cdc.gov/niosh/npg/
[12.30 eV NA REL =2 ppm B 3
Sulfur Dioxide Drager Chip _0.4-10 ppm or higher] No (Yes with option) € - ssm 100:00m. 8 [ pom 22,6240/ 0.2 ppm 0.2 ppm npgd0575.html
MIRAN SapphlRe** 6-30 ppm Yes
Multiwarn 11 0-50 ppm Yes
SPM 0.2-6 ppm Yes
PAHSs (as particulate)****
Personal DataRAM | 0.001-400 mg/m?3 No PEL = 0.2 mg/m’ www.cdc.gov/niosh/npg/
PAHs ' 2 NA NA REL=0.1 mg/m? | 750 mg/m? NA NA NA
3 : npgd0374.html
DataRAM 4 0.001-400 mg/m No TLV = 0.2 mg/m®
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation Ludlum 2241-2 with| 0-9,999 R/hr or No NA NA 300 cpm NA NA NA NA Level C

Pancake Probe

999,000 cpm
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Table 10 -- Oil (Spill, Release, or Fire)

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with this type of event, only the most common compounds with the lowest action levels.
2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are greater than 100 micro-R/hr or
300 cpm, then further investigation is warranted. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible
individuals, could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and

reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible
individuals, could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.
AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible

individuals, could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA's website used to research AEGLSs using the chemical’s name or chemical abstracts service registry numbers.

*AEGL-2- There are no AEGLs-1 for this compound.

*MIRAN SapphlRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor).
***P|Ds and FIDs are non-specific detectors and can not differentiate one VOC from another, even with CFs applied.
****Personal DataRAMs and DataRAMs are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

ACGIH -- American Conference of Governmental Industrial Hygienists

AEGL -- acute exposure guideline levels

CF -- conversion factor

CO -- carbon monoxide

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency

eV -- electron volt

FID -- flame ionization detector

H>S -- hydrogen sulfide

IDLH -- immediately dangerous to life and health

IP -- ionization potential

ISO -- isobutylene

mg/m3 -- milligrams per cubic meter

micro-R/hr -- micro Roentgens per hour

NA -- not available/applicable

NIOSH -- National Institute for Occupational Safety and Health
OSHA -- Occupational Safety and Health Administration

PAH -- polyaromatic hydrocarbon

PEL -- permissible exposure limit (OSHA)
PID -- photoionization detector

ppb -- parts per billion

PPE -- personal protective equipment

ppm -- parts per million

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)
SO5, -- sulfur dioxide

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan
ST -- short term

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average
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Table 11 -- Pesticide or Fertilizer Fire

—Instrument Guidance . Regulatory Guidance

IP & Occupational Action Levels
IP PID CF

1 Reference

PPE

Detection
(refer to SSHASP and

Target Intrinsically

Conversion

1 Instruments

Compound

Levels

Safe (Y/N)

TWA

IDLH

VOCs and Gases

(1SO)

NIOSH Website)

UltraRAE 0.1-2:000 v
Benzene Tube g0 PPl =
Drager Tube  [0.5-10 ppm or higher Yes NA
Drager Chip 0.2-10 ppm or higher| No (Yes with option) _
Miran SapphlRe** 10-200 Y PEL =1 ppm www.cdc.gov/niosh/npg/
Benzene <25 ppm == 9.24 eV REL = 0.1 ppm 500 ppm 1 ppm = 3.19 mg/m?® 18 ppm 9 ppm -
e - d0049.html
MpIFt)'l;;AEIfAPIDRAE L.000-200 ool -~ 0.53 (10.6 lamp)| -V = 05 PP e "
ult rea 0-2,000 ppm Yes i : P
PID**
_ 10.6 lamp
TVA 10008+ [2-5-2:000 ppm (PID) Yes 0.702 (10 ppm) -
1-50,000 ppm (FID) 1.781 (2,000 ppm)
MultiRAE/AreaRAE
CO sensor 0-500 ppm Yes
Carbon Drager Tube _ [2-300 ppm or higher] Yes PEL =50 ppm ’ ! . |www.cdc.goviioshinpg/
Monoxide Drager Chip 5-150 ppm No (Yes with option) [14.01 eV NA REL =35 ppm 1,200 ppm |1 ppm = 1.15 mg/m 33 ppm 27 ppm npgd0105.html
L TLV =25 ppm '
Multiwarn Il g AU @l Yes ee
0-10,000 ppm
MIRAN SapphlRe** 4.5-250 ppm Yes
MultiRAE/AreaRAE
H,S sensor 0-100 ppm Yes
SPM 1.1-30 ppm or higherf No (Yes with option)
Multiwarn 11 0-100 or 0-1.000 ppm Yes NA PEL =20 ppm C .
Héﬂ:ﬁdgg " Drégeg TP 10 Z e itk es o8PV REL=10ppmC | 100ppm (1 ppm=1.40mg/m*|  0.36 ppm 0.33 ppm WWWﬁCdcdgg\g: Ir?tsr:I/npg/
Drager Chip 0.2-5 ppm or higher|No (Yes with option) TLV = 10 ppm PY ’
MUIt'R'gﬁ;f‘:faRAE 0-2,000 ppm Yes 3.3 (10.6 lamp)
TVA 1000B***  10.5-2,000 ppm (PID) Yes NA
MultiRAE/AreaRAE
0-250 Y
SO, sensor pem b
DDra“ger I:‘)I'act:'“l 0.1 ??;)lpon? Efrr?igher ies G2 www.cdc.gov/niosh/npg/
ioxi rager 'ube - 5 [12.30 eV NA REL =2 = 3 -
Sulfur Dioxide Drager Chip  [0.4-10 ppm or higheq No (Yes with option)| & TLV = 2 ES:: 1OREP™ Wi PR 0-2 ppm 0-2 ppm npgd0575.html
MIRAN SapphlRe** 6-30 ppm Yes
Multiwarn 11 0-50 ppm Yes
SPM 0.2-6 ppm Yes
Drager Tube 0.02-15 ppm Yes
Drager Chip 0.05-2 ppm No (Yes with option)
NA PEL = 0.1 ppm .
MIRAN SapphlRe** 0.05 ppm Yes www.cdc.gov/niosh/npg/
Phosgene VA To005™ 052000 ;?gm D) Yes e REL = 0.1 ppm 2 ppm 1 ppm = 4 mg/m?® NA NA npgd0504.html
MURAE/ATGaRAE| TLV:=0.1ppm
utt P|D*:fa 0.02-15 ppm Yes 5.2 (10.6 lamp)
Methyl ) ) PEL = 20 ppm C www.cdc.gov/niosh/npg/
. D Tub 0.5-30 ppm or highe Yes [10.54 eV NA = - 3
Bromide rager fube pp g REL = NL 250 ppm 1 ppm = 3.89 mg/m NA NA npgd0400.html

TLV =1 ppm
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Compoundl

Instruments

Table 11 -- Pesticide or Fertilizer Fire
Regulatory Guidance

Detection
SVES

——Instrument Guidance
P PID CF Occupational Action Levels
()

Intrinsically
Safe (Y/N)

TWA

IDLH

Conversion
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AEGL-1

4-hour

8-hour

1 Reference

PPE
(refer to SSHASP and
NIOSH Website)

Pesticides and Fertilizers

Pancake Probe

999,000 cpm

kkok = 3
Phosphorus  |Personal DataRAM 0.001-400 mg/m3 No PEL = 0.1 mg/m )
(Yeliljow)3 DataRAM 4**** 10.5-15 ppm or highe No NA NA REL = 0.1 mg/m?3 5 mg/m3 NA NA NA wwwﬁcdcag(;\é/?r(])tsr:l/npg/
AP2Ce***** 0-100 ppm Yes TLV = 0.1 mg/m3 Pg ’
Personal PEL = 1 mg/m3 .
Phosphorus 0.001-400 mg/m3 No 9 www.cdc.gov/niosh/npg/
Pent%xide DataRAM**** 9 NA NA REL=3mg/m? | 250 mg/m? NA NA NA . dgs onm Po
DataRAM 4*** | 0.001-400 mg/m?3 No ACGIH TLV = 1 mg/m] i
MultiRae/AreaRAE
PH, sensor 0-5 ppm Yes
ToxiRAE 0-5 ppm Yes
Drager Pac Il 0-10 ppm Yes PEL = 0.3 ppm d mioshinpa/
. = - www.cdc.gov/niosh/n
Phosphine Drager Tube  [0.1-1 ppm or higher Yes 9.96 eV NA REL = 0.3ppm; 50 ppm 1 ppm = 1.39 mg/m?3 0.5 ppm* 0.25 ppm* n dg(])505 html Pg
Dréger Chip  ]0.1-2.5 ppm or higher|No (Yes with option) ST 1 ppm Pg .
Multiwarn |1 0-10 or 0-1.000 ppm Yes ACGIH TLV = 0.3 ppm
GFG Inc. Mico IV PH, 0-10 ppm Yes
SPM 32-900 ppb No (yes with option)
Mult'i\lRoAE/AreaRAE 0-20 ppm Yes I c
Nitrogen 2 SCNSOT =>pbpm www.cdc.gov/niosh/npg/
Dioxide Drager Pac Il 0-100 ppm Yes [12.30 eV NA REL = 1 ppm STEL 100 ppm 1 ppm = 2.62 mg/m?® 0.5 ppm 0.5 ppm npad0454.him
Dréager Chip 0.4-10 ppm or higher|No (Yes with option) TLV =3 ppm Pg '
Multiwarn 11 0-50 ppm Yes
MultiRAE/AreaRAE 0-2,000 ppm Yes
NO sensor PEL = 25 www.cdc.gov/niosh/npg/
Nitric Oxide Drager Pac Il 0-100 ppm Yes 12.30 eV NA REL = 25 Bgm 100 ppm |1 ppm = 1.23 mg/m* NA NA ﬁpgc.igMS htm Po
Drager Chip  ]0.5-15 ppm or higher{No (Yes with option) TLV = 25 ppm '
Multiwarn Il 0-100 ppm Yes
Metals (as particulates)
Personal DataRAM***| 0.001-400 mg/m3 No PEL = 0.05 mg/m® www.cdc.gov/niosh/npg/
Lead 7.41eV 0. @ 100 mg/m3
DataRAM 4%+ | 0.001-400 mg/m? No I i 9 NA i JlA npgd0368.html
Personal A N PEL = 0.005 mg/m® www.cdc.gov/niosh/npg/
. rkkk .001-400 mg/m o] REL = NL . .
Cadmium DoAY : 8.99ev NA TLV = 0.002 mg/m®| 9 mg/m? NA NA NA npgdo087.html
DataRAM 4*+++ | 0.001-400 mg/m3 No (respirable fraction)
; Personal = 3 ;
Arsenic DataRAMe | 0:001-400 mg/m? No R . ;’EEL'-: oo.'ooolznr]r%/mnﬁ ot 0 y NA www.cdc.gov/niosh/npg/
inorganic compounds) ™ DataRAM 4~ _| 0.001-400 mg/m® No TLV = 0.01 mg/m’ npgdoo38.htmi
; n i PEL = 0.01 mg/m® ;
Arsenlc Drager Tube 0-3mg 9rga3n|c Yes NA NA REL = 0.002 mg/m?® 5 mg/m?® NA NA NA vww.cde.goviniosh/npg/
(organic compounds) arsenic/m TLV = 0.01 mq/m3 npgd0039.html
Mercury Refer to Table 9 -- Mercury Response
Particulate****
Personal 3 PEL =5 mg/m® )
; 0.001-400 mg/m No (respirable fraction) \www.cdc.gov/niosh/npg/
Particulate DataRAM NA NA TLV = 3 mg/m® ND ND NA NA npgd0480.html
DataRAM 4 0.001-400 mg/m3 No (respirable fraction)
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation Ludlum 2241-2 with| 0-9,999 R/hr or No NA NA 300 cpm NA NA NA NA Level C




3/3

Table 11 -- Pesticide or Fertilizer Fire

Notes:
For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with pesticide/fertilizer fire responses, only the most common compounds with the lowest action levels. Depending on the
chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry
instrument may be used.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

3- Emits irritating oxides of phosphorus, may re-ignite upon exposure to air.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA's website used to reseatch AEGLs using the chemical’s name or chemical abstracts service registry numbers.

*AEGL-2- There are no AEGLs-1 for this compound

**MIRAN SapphlRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor)

***P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied
****Personal DataRAMs and DataRAMs are non-specific detectors and cannot differentiate one particulate from another
ek APD2Ce units are specilized versions of the APD2C that are designed to be used in an explosive environment

Acronyms:

Hg/m3 -- micrograms per cubic meter o NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Industrial Hygienists NL -- not listed

AEGL -- Acute Exposure Guideline Levels . OSHA -- Occupational Safety and Health Administration
C -- ceiling (concentrations that should not be exceeded during any part of the work exposure) PEL -- Permissible Exposure Limit (OSHA)

CF -- conversion fac_tor PID -- photoionization detector

cpm -- counts per minute ppb -- parts per billion

EPA -- U.S. Environmental Protection Agency PPE -- personal protective equipment

eV -- electron vqlt _ ppm -- parts per million

FID -- flame ionization detector R/hr -- Roentgens per hour

H»S -- hydroge_n sulfide _ REL -- Recommended Exposure Limit (NIOSH)

IDLH -- Immediately Dangerous to Life and Health SO, -- sulfur dioxide

IP - ionization potential SPM -- Single-Point Monitor

ISO -- |so.butylene SSHASP -- site-specific health and safety plan

m3 -- cubic meter ST -- short-term

mg -- m|II|gr_a_m _ STEL -- Short-Term Exposure Limit

mg/m3 -- milligrams per cubic meter TLV -- Time-Limited Value (ACGIH)

micro-R/hr -- micro Roentgens per hour TWA -- Time-Weighted Average

NA -- not available/applicable VOC -- volatile organic compound

ND -- non-detect
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Table 12 - Phosphorus (Spill, Release, or Fire)

—Instrument Guidance Regulatory Guidance

Detection PID CE Occupational Action Levels
Levels P ISO
(150) TWA IDLH

1 Reference

PPE
(refer to SSHASP and

Target e

Compound

Intrinsically

Safe (Y/N) Conversion

1 Instruments

4-hour 8-hour

Phosphorus Compounds and Gases

NIOSH Website)

Personal DataRAM**{ 0.001-400 mg/m3 No
Phosphorus DataRAM 4**** 0.001-400 mg/m3 No PEL = 0.1 mg/m?3 www.cde.gov/niosh/nba/
(Yellow)3 >1.5 ppb for G agents NA NA REL = 0.1 mg/m3 5 mg/m3 NA NA NA n 0-15(3)507 o P9
AP2Ce/APAC  [>60 ppb for HG agents Yes TLV = 0.1 mg/m? Pg '
>2ug/cm2 for VX
Personal PEL = 1 mg/m3 .
PFr’]grS\t%r)l(?(;:S DataRAMT 0.001-400 mo/is - NA NA REL = 3 mg/m3 250 mg/m3 NA NA NA WWWﬁCdCagg\fg Ir?fr:llnpg/
DataRAM 4*+** | 0.001-400 mg/m? No ACGIH TLV = 1 mg/m? Pg :
MultiRAE/AreaRAE
R Y
CO sensor 0-500 ppm %
Dréager Tube 2-300 ppm or higher| Yes
Drager Chip 5-150 ppm No (Yes with option) PEL =50 ppm )
.cdc.gov/niosh/npg/
Carbqn . 0-2,000 ppm or 14.01 eV NA REL = 35 ppm 1,200 ppm |1 ppm = 1.15 mg/m? 33 ppm* 27 ppm* /ww.cdc.govinioshinpg
Monoxide Multiwarn I Yes PP 9 npgd0105.html
0-10,000 ppm TLV = 25 ppm
ToxiRAE CO 0-500 ppm or higher Yes
GFG Inc. Micro IV 0-2,000 ppm Yes
MIRAN SapphlRe** 4.5-250 ppm Yes
UltiRAE/AreaRAE HoS 0-100 ppm Yes
Drager Tube 0.2-6 ppm or higher Yes
Drager Chip 0.2-5 ppm or higher|No (Yes with option) NA
Hydrogen SPM 1.1-30 ppm No (Yes with option) PEL = 20 ppm C \www.cdc.gov/nioshinpg!/
Sulfide Multiwarn Il 0-100 or 0-1,000 ppm Yes [10.46 eV REL = 10 ppm C 100 ppm 1 ppm = 1.40 mg/m® 0.36 ppm 0.33 ppm npgd0337.html
MulthéIIEéi\:faRAE 0-2,000 ppm Yes 3.3 (10.6 lamp) TLV = 10 ppm
ToxiRAE Il H,S 0-100 ppm Yes NA
TVA 1000B***  [0.5-2,000 ppm (PID) Yes
MultiRAE/AreaRAE
-2 Yo
SO, sensor - es
Drager Pac llI 0-100 ppm Yes
Drager Tube 0.1-3 ppm or higher Yes PEL =5 ppm .
- - - www.cdc.gov/niosh/npg/
Dslg)l(fllére Drager Chip 0.4-10 ppm or higher{No (Yes with option) [L2.30 eV NA REL =2 ppm 100 ppm 1 ppm = 2.62 mg/m® 0.2 ppm 0.2 ppm N d?3575 html PY
MIRAN SapphlRe ** 6-30 ppm Yes TLV =2 ppm Pg '
ToxiRAE Il SO 0-20 ppm Yes
Multiwarn Il 0-50 ppm Yes
SPM 0.2-6 ppm No (Yes with option)
Particulate****
Personal PEL = 5 mg/m®
. 0.001-400 mg/m?® No ; ; Www.cdc.gov/niosh/npg/
Particulate DataRAM NA BA (re‘lgl?\l;ibgergglcrggn) M ND NA NA npgdg480 html >
DataRAM 4 0.001-400 mg/m® No (respirable fraction)
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation Ludlum 2241-2 with| 0-9,999 R/hr or No NA NA 300 cpm NA NA NA NA Level C

Pancake Probe

999,000 cpm
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Table 12 -- Phosphorus (Spill, Release, or Fire)

Notes:
For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with phosphorus responses, only the most common compounds with the lowest action levels. Depending on the

chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry
instrument may be used.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

3- Emits irritating oxides of phosphorus, may re-ignite upon exposure to air.

AEGL-1 is the airborne concentration (expressed as ppm or mg/ms3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/ms3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/ms3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA's website used to research AEGLSs using the chemical’'s name or chemical abstracts service registry numbers.

*AEGL-2- There are no AEGLs-1 for this compound.

*MIRAN SapphlRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor).

***P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied.
***Parsonal DataRAMs and DataRAMs are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than NA -- not available/applicable

Mg/cm2 -- micrograms per square centimeter ND -- non-detect

ACGIH -- American Conference of Governmental Industrial Hygienists NIOSH -- National Institute for Occupational Safety and Health
AEGL -- acute exposure guideline levels OSHA -- Occupational Safety and Health Administration

C -- ceiling (concentrations that should not be exceeded during any part of the work exposure) PEL -- permissible exposure limit (OSHA)

CF -- conversion factor

CO -- carbon monoxide

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
eV -- electron volt

PID -- photoionization detector

ppb -- parts per billion

PPE -- personal protective equipment
ppm -- parts per million

FID -- flame ionization detector R/hr -- Roentgens per hour

H»S -- hydrogen sulfide REL -- recommended exposure limit (NIOSH)
IDLH -- immediately dangerous to life and health SO, -- sulfur dioxide

IP -- ionization potential SPM -- single-point monitor

ISO -- isobutylene SSHASP -- site-specific health and safety plan
mg/m3 -- milligrams per cubic meter TLV -- time-limited value (ACGIH)

micro-R/hr -- micro Roentgens per hour TWA -- time-weighted average



Target

Compound

1 Instruments

Detection
Levels

Table 13 -- Tire Fire

Regulatory Guidance

—Instrument Guidance

Intrinsically
Safe (Y/N)

(1SO)

TWA

P PID CE Occupational Action Levels

IDLH

Conversion

1/2

1 Reference

PPE
(refer to SSHASP and

VOCs and Gases

NIOSH Website)

UltraRAE with

0.1-2,000 ppm Yes
Benzene Tube
Drager Tube  [0.5-10 ppm or higher] Yes NA
Drager Chip  0.2-10 ppm or higher]No (Yes with option) _
Benzene  MIRAN SapphiRe*| 10-200 ppm Yes 004 6V RFI,EIT_L-_Ollpg?m coooom |t 210 . . www.cdc.gov/niosh/npg/
PPDRAE PID** | 1ppb - 200 ppm Yes ' e ha RS SR ppm ppm npgd0049.html
MultiRAE/AreaRAE 0.53 (10.6 lamp),
0-2,000 ppm Yes
PID***
Fekk ~ 10.6 lamp
TVA 10008 0.5-2,000 ppm (PID) Yes 0.702 (10 ppm) -
1-50,000 ppm (FID) 1.781 (2,000 ppm)
MultiRAE/AreaRAE
CO sensor 0-500 ppm Yes
Dréager Tube 2-300 ppm or higher| Yes P
Carbon Dréager Chip 5-150 ppm No (Yes with option) =0 ppm www.cdc.gov/niosh/npg/
H 14. = = 3 * *
Monoxide Multiwarn 1| 0-2,000 or 010,000 ppm Yes Y NA REL = 135ppm 1,200 ppm 1 ppm = 1.15 mg/m 33 ppm 27 ppm npgd0105.html
ToxiRAE Il CO  |0-500 ppm or higher Yes TLV =25 ppm
GFG Inc. Micro IV 0-2,000 ppm Yes
MIRAN SapphlRe** 4.5-250 ppm Yes
MultiRAE/AreaRAE 0-100 Y
H,S sensor -0 ppm es
Drager Tube 0.2-6 ppm or higher Yes
Drager Chip 0.2-5 ppm or higher [No (Yes with option)
SPM 1.1-30 ppm No (Yes with option) NA
PEL = 20 ppm .
Hydrogen 0-100 ppm or www.cdc.gov/niosh/npg/
" i [10.46 eV = = 3
Sulfide Multiwarn 11 0-1,000 ppm Yes € $|I_E\I/__ ]1-8 ppr: 100 ppm 1 ppm = 1.40 mg/m 0.36 ppm 0.33 ppm npgd0337.htm
ToxIRAE H,5 0-100 ppm Yes -
GFG Inc. Micro IV 0-500 ppm Yes
M”'“Rﬁ'f[’)’j:faRAE 0-2,000 ppm Yes 3.3 (10,6 lamp)
TVA 1000B*** _ [0.5-2,000 ppm (PID) Yes NA
MultiRAE/AreaRAE
0-20 Ye
SO, sensor ppm es
Drager Pac Ill 0-100 ppm Yes
Sulf Dréager Tube 0.1-3 ppm or higher Yes PEL = 5 ppm
ultur A i 3 i i i cde. .
Dioxid Drager Chip 0.4-10 ppm or higher| No (Yes with option)}; , 30e NA REL = 2 ppm 100 ppm 1 ppm = 2.62 mg/m? 0.2 ppm 0.2 ppm www.cdc.gov/niosh/npg/
loxiae MIRAN SapphlRe** 6-30 ppm Yes ol npgd0575.html
- ACGIH TLV = 2 ppm
ToxiRAE Il SO, 0-20 ppm Yes
GFG Inc Micro IV 1-10 ppm Yes
Multiwarn Il 0-50 ppm Yes
SPM 0.2-6 ppm No (Yes with option)
PAHSs (as particulate)****
Personal DataRAM | 0.001-400 mg/m?® No PEL = 0.2 mg/m’ 3 www.cdc.gov/niosh/npg/
PAHs : NA NA REL=0.1mg/m? | 750 mg/m NA NA NA road0374.hml
DataRAM 4 0.001-400 mg/m? No po '

TLV = 0.2 mg/m®




Table 13 -- Tire Fire
—Instrument Guidance .

Target
Compoun

PID CE Occupational Action Levels
(Ble) TWA IDLH

Detection

Intrinsically P
Levels

Safe (Y/N)

dl Instruments

Regulatory Guidance

Conversion

2/2

1 Reference

PPE
(refer to SSHASP and

AEGL-1

4-hour 8-hour

Metals (as particulate)****

NIOSH Website)

Personal DataRAM| 0.001-400 mg/m3 No PEL = 0.05 mg/m? www.cdc.gov/niosh/npg/
NA =0, 3 100 mg/m3
Lead DataRAM 4 | 0.001-400 mg/m? No e R 9 e & NA npgd0368.html
Particulate****
PEL = 5 mg/m®
. Personal DataRAM| 0.001-400 mg/m® No ; : cdc.gov/niosh/npa/
Particulate NA NA T 1) NA NA NA NA 9 PY
3 TLV = 3 mg/m npgd0480.html
DataRAM 4 0.001-400 mg/m No (respirable fraction) .
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation  [Ludlum 2241-2 with| 0-9,999 R/hr or B NA NA 300 cpm NA NA NA NA Level C
Pancake Probe 999,000 cpm

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1. Does not include all compounds associated with tire fires, only the most common compounds with the lowest action levels. Depending on the chemical of concern, certain Drager tubes and
chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry instrument may be used.
2. Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders consult with a

Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals, could experience
notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals, could experience

irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals, could experience

life-threatening health effects or death.
http://www.epa.gov/oppt/aegl/pubs/chemist.html

*AEGL-2- There are no AEGLs-1 for this compound.

*MIRAN SapphlIRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor).

***P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied.

**+*Personal DataRAMs and DataRAMs are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

ACGIH -- American Conference of Governmental Industrial Hygienists
AEGL -- acute exposure guideline levels

CF -- conversion factor

CO -- carbon monoxide

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
eV -- electron volt

FID -- flame ionization detector

H,S -- hydrogen sulfide

IDLH -- immediately dangerous to life and health

IP -- ionization potential

ISO -- isobutylene

mg/m3 -- milligrams per cubic meter

micro-R/hr -- micro Roentgens per hour

NA -- not available/applicable

NIOSH -- National Institute for Occupational Safety and Health
OSHA -- Occupational Safety and Health Administration

PEL -- permissible exposure limit (OSHA)

PID -- photoionization detector

PPE -- personal protective equipment

EPA’'s website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers.

ppm -- parts per million

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)
SPM -- single-point monitor

SSHASP -- site-specific health and safety plan
TLV -- time-limited value (ACGIH)

TWA -- time-weighted average

VOC -- volatile organic compound
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Table 14 -- Wood-Treating Facility (Spill or Release)

—Instrument Guidance

Regulatory Guidance

1/2

. Reference —

arae Dete O > O pationa 0 e A
o e " P 0 e 0 efer to ASP and
ompouna 3 A D 4-ho 3-ho 5 e
Acids
Dréager Tube 1-10 ppm or higher Yes
Drager Chip 1-25 ppm or higher |No (Yes with option) PEL =5 ppm C
Hydrochloric pH Paper NA Yes INEL = Frpm _ g www.cdc.gov/niosh/npg/
Acid SPM 0.5-15 ppm No (Yes with option) 12.74€\ TLv=5ppmC 50 ppm 1 ppm =1.49 mg/m g 1.8 ppm npgd0332.html
Drager Pac Il 0-30 ppm Yes ACGIHTLV =2 ppm
GFG Inc. Micro IV 0-30 ppm Yes
Dréger Tube | 1-50 ppm or higher Yes PEL =2 ppm www.cdc.gov/niosh/npg/
Nitric Acid pH Paper NA Yes 11.95eV|  REL=2ppm 25ppm  |1ppm=2.58 mg/m*|  0.53 ppm 0.53 ppm n dg447 html »
SPM 0.2-6 ppm No (Yes with option) TLV =2 ppm Po :
. Drager Tube 1-5 mg/m® (mist) Yes PEL = 1 mg/m® .
S'lilélijdrlc pH Paper NA Yes 12.40 e ?E\'/—; % r"sg//m: 15 mg/m?® NA 0.2 mg/mé 0.2 mg/m? www.cdcdgov/mr(])shllnpg/
SPM 26-750 ppb No (Yes with option) ACGIHTLV = 0.2 mg/m® npgd0577.htm
Dréger Tube 2-30 ppm Yes
Hydrocyanic Dréager Chip 2-50 ppm No (Yes with option)
Acid pH Pgpey NA Yes PEL = 10 ppm .
& ToxiRAE I HCN 0-100 ppm Ygs _}13.60 V] REL=ST 4.7 ppm 50 ppm 1 ppm = 1.10 mg/m? L L g www.cdc.gov/niosh/npg/
Hvdrogen SPM 1.1-30 ppm No (Yes with option) TLV =4.7 ppm C npgd0333.html
Cy an%e Multiwarn II 0-50 ppm Yes
y Dréager Pac llI 0-50 ppm Yes
GFG Inc. Micro IV 0-50 ppm Yes
Metals (as particulate)
Arsenic Personal PEL = 0.01 mg/m?® ;
. - .001-4 £ N i www.cdc.gov/niosh/npg/
(inorganic DatarAmMx | 0001400 mg/m e 9.81 eV [REL=0.002 mg/m?| 5 mg/m* NA NA NA o hovviiabi
components) Data RAM 4* 0.001-400 mg/m® No TLV = 0.01 mg/m?® '
Arsenic . PEL = 0.01 mg/m® .
. N 0-3 mg organic ~ 2 g www.cdc.gov/niosh/npg/
Coﬁg%%ggts) Dréger Tube e Yes NA R_I_I;Z_I\_/ = %%012 m?/r’r; 5 mg/m NA NA NA npgd0039.html
=0.01 mg/m
PEL = 1 mg/m3 .
Personal DataRAM*| 0.001-400 mg/m3 No 3 3 www.cdc.gov/niosh/npg/
NA REL =1 mg/m 3
Copper DataRAM 4* | 0.001-400 mg/m? No TLV = 1 mg/m? 100 o s NA NG npgd0150.htmi
Hexavalent |Personal DataRAM*| 0.001-400 mg/m3 No PEL = 0.005 mg/m” A1 www.cdc.gov/niosh/npg/
. NA =0, 3 15 mg/m3
Chromium DataRAM 4* | 0.001-400 mg/m? No PN i NA NA NA npgd0138.html
Personal DataRAM*| 0.001-400 mg/m3 No PEL = 0.05 mg/m3 www.cdc.gov/niosh/npg/
NA - 100 mg/m3
Lead DataRAM 4* | 0.001-400 mg/m? No i g’ NA NA NA npgd0368.html
PARS (@ panicuratey S
3 PEL = 0.2 mg/m® :
PAHs3 Personal DataRAM [ 0.001-400 mg/m No NA | REL = 0.1 mg/m? 750 mg/m® NA NA NA www.cdc.gov/niosh/npg/
3 i npgd0374.html
DataRAM 4 0.001-400 mg/m No TLV = 0.2 mg/m®
Particulate*
. Personal DataRAM | 0.001-400 mg/m? No PEL = 5 mg/m? i
Particulate = A (resprabl ecton | A A A N gionml
DataRAM 4 0.001-400 mg/m No (respirable fraction) .
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation Ludlum 2241-2 with| 0-9,999 R/hr or No NA 300 cpm NA NA NA NA Level C

Pancake Probe

999.000 cpm
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. Table 14 -- Wood-Treating Facility (Spill or Release)

Notes:
For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with a wood treating facility response, only the most common compounds with the lowest action levels. Depending on the
chemical of concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry
instrument may be used.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

3- PAHs = Coal Tar Pitch Volatiles

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA's website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers.

*Personal DataRAMs and DataRAMs are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

pg/m3 -- micrograms per cubic meter

A1l -- carginogenic effects NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration
AEGL -- acute exposure guideline levels PAH -- polyaromatic hydrocarbon

C -- ceiling (concentrations that should not be exceeded during any part of the work exposure) PEL -- permissible exposure limit (OSHA)

cpm -- counts per minute ppb -- parts per billion

EPA -- U.S. Environmental Protection Agency PPE -- personal protective equipment

eV -- electron volt ppm -- parts per million

IDLH -- immediately dangerous to life and health R/hr -- Roentgens per hour

IP -- ionization potential REL -- recommended exposure limit (NIOSH)

m3 -- cubic meter SPM -- single-point monitor

mg -- milligram SSHASP -- site-specific health and safety plan

mg/m3 -- milligrams per cubic meter TLV -- time-limited value (ACGIH)

micro-R/hr -- micro Roentgens per hour TWA -- time-weighted average

NA -- not available/applicable



Target

Compound

1 Instruments

Detection
Levels

Table 15 -- Volcano

Regulatory Guidance

—Instrument Guidance

Intrinsically
Safe (Y/N)

(1SO)

TWA

P PID CE Occupational Action Levels

IDLH

Conversion

1/2

1 Reference

PPE
(refer to SSHASP and

VOCs and Gases

NIOSH Website)

MultiRAE/AreaRAE
CO sensor 0-500 ppm Yes
Dréger Tube 2-300 ppm or higher Yes PEL = 50 ppm
Carbon Drager Chip 5-150 ppm No (Yes with option) - www.cdc.gov/niosh/npg/
. [14.01 eV NA = 1,200 = 3 *
Monoxide Multiwarn Il [0-2,000 or 0-10,000 ppm Yes € 23‘ B g: ppg 220 PPm 11 ppm = 1.15 mg/m 33 ppm 27 ppm” npgd0105.html
ToxiRAE Il -- CO_-500 ppm oh highe Yes B
GFG Inc Micro IV 0-2,000 ppm Yes
MIRAN SapphlRe** 4.5-250 ppm Yes
Drager Pac IlI 0-5% vol. Yes
Carbon Dréger Tube 2-12% vol. Yes PEL = 5,000 ppm \www.cdc.gov/niosh/npg/
o A i N ; i i = 3 i
Dioxide Drag'er Chip 200-25,000 ppm |No (Yes with option) [L3.77 eV NA REL = 5,000 ppm | 40,000 ppm |1 ppm = 1.80 mg/m NA NA npgd0103.html
Multiwarn I 0-5% vol. Yes TLV = 5,000 ppm
MIRAN SapphlRe**|  7.5-2,000 ppm Yes
MUltiRAE/AreaRAE H, 9| 0-100 ppm Yes
Dréger Tube 0.2-6 ppm or higher |No (Yes with option)
Drager Chip 0.2-5 ppm or higher|No (Yes with option)
SPM 1.1-30 ppm Yes NA PEL = 20 ppm
Hyd rogen Multiwarn 11 0-100 or 0-1,000 ppm Yes - 5 www.cdc.gov/niosh/npg/
Sulfide ToxiRAE H,S 0-100 ppm N 0.46 eV ?E\I/_: i(()) ppm 100 ppm 1 ppm = 1.40 mg/m 0.36 ppm 0.33 ppm npgd0337.html
GFG Inc Micro IV 0-500 ppm Yes SO
MultiRAE/AreaRAE
PID 0-2,000 ppm Yes 3.3 (10.6 lamp)
TVA 1000B***  [0.5-2,000 ppm (PID)| Yes NA
MultiRAE/AreaRAE
0-20 Ye
SO, sensor Ppm es
Dréger Pac IlI 0-100 ppm Yes
Dréager Tube  [0.1-3 ppm or higher Yes PEL =5 ppm
Dsig)lfilé; MIRDArSgSea:pCp:IIr;{e** 0'4'12_"3p0mp;;1h'gher e (Yes\‘:‘gtsh option 5 39 ev NA REL = 2 ppm 100ppm [t ppm=2.62mgm?| 0.2 ppm 0.2 ppm W""thljdgcag‘;‘;/smi‘:;:( npg/
Multiwarn |1 0-50 ppm Yes TLV =2 ppm
ToxiRAE SO» 0-20 ppm Yes
GFG Inc Micro IV 1-10 ppm Yes
SPM 0.2-6 ppm No (Yes with option)
Particulate****
PEL = 5 mg/m®
. Personal DataRAM | 0.001-400 mg/m? No (respirable frgction) www.cdc.gov/niosh/npg/
Particulate . NA NA TLV = 3 mg/m? NA NA NA NA noad0480.himl
DataRAM 4 0.001-400 mg/m No (resqirable fraction) P9 :
Radiation?
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation Ludlum 2241-2 with| 0-9,999 R/hr or No NA NA 300 cpm NA NA NA NA Level C

Pancake Probe

999,000 cpm
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Table 15 -- Volcano

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all compounds associated with volcanoes, only the most common compounds with the lowest action levels. Depending on the chemical of
concern, certain Drager tubes and chips can be used. In addition, single-gas instruments and sensors and/or a gas chromatography-mass spectrometry instrument

may be used.

2- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon

cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.
AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,

could experience life-threatening health effects or death

http://www.epa.gov/oppt/aegl/pubs/chemist.html EPA’s website used to research AEGLs using the chemical’'s name or chemical abstracts service registry numbers.

*AEGL-2- There are no AEGLs-1 for this compound

*MIRAN SapphlRe has problems with complex mixtures (e.g., distinguishing benzene from gasoline vapor)
***P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied
****Personal DataRAMs and DataRAMs are non-specific detectors and cannot differentiate one particulate from another

Acronyms:

% -- percent

ACGIH -- American Conference of Governmental Industrial Hygienists
AEGL -- acute exposure guideline levels

CF -- conversion factor

CO -- carbon monoxide

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
eV -- electron volt

FID -- flame ionization detector

H»S -- hydrogen sulfide

HCN -- hydrocyanic acid

IDLH -- immediately dangerous to life and health
IP -- ionization potential

ISO -- isobutylene

mg/m3 -- milligrams per cubic meter

micro-R/hr -- micro Roentgens per hour

NA -- not available/applicable

NIOSH -- National Institute for Occupational Safety and Health
OSHA -- Occupational Safety and Health Administration
PEL -- permissible exposure limit (OSHA)

PID -- photoionization detector

PPE -- personal protective equipment

ppm -- parts per million

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

SO, -- sulfur dioxide

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

TLV -- time-limited value (ACGIH)

TWA -- time-weighted average

VOC -- volatile organic compound

Vol. -- volume



Pocenl Table 16 -- Chemical Warfare Agents "

—Instrument Guidance . Regulatory Guidance 1Reference
Detection  Intrinsically IP &  Occupational Action Levels AEGL-1 PPE

Target 2 :
1 Instruments IP< PID CF Conversion (refer to SSHASP and
Compound Levels  Safe (Y/N) (1S0)2 TWA IDLH A-hour 8-hour e
APD 2000 15 ppb No
AP2C3 1.5 ppb No
AP4C 10 yg/m3 No PEL = 0.0001 mg/m3
SAW Mini-CAD 0.17 ppm No U-STEL = 0.00001 mg/m3
HAPSITE 0.1 - 10 ppb No WPL =0.00003 mg/m3| o oo
. 0.00021 0.00015
Tabun (GA) M256 A-1 0.001 ppm Ves C-sTEL=00001 mymd |, 'y 1229 s |LPPM=66mym’ | o mZ'/JnT3) .00} m;’;ﬂ";) Level A
Drager CDS Tubes 0.025 ppm Yes WPL = 0.00003 mg/m?3 ' ’ ’
MultiRAFI’EI/DA:eaRAE 0-2,000 ppm Yes 0.8 (10.6 lamp) GPL = 0.000001 mg/m3
unknown
0.5-2000 ppm (PID)
*
TVA 1000B 1.50.000 ppm (FID) Yes NA
APD 2000 15 ppb No
AP2C? 1.5 ppb No PEL = 0.0001 mg/m3
AP4C 10 pg/m3 No U-STEL - 0.0001 mg/m3
SAW Mini-CAD 0.17 ppm No WPL = 0.00003 mg/m?3
HAPSITE 0.1 -10 ppb No lC-STEL = 0.0001 mg/m?3
. : . 0.00024 0.00017
Sarin (GB) M256 A-1 0.0008 ppm Yes WL = 0.00003 my/m?| |, 9831‘:7‘1’”;m3 Lppm =5.7 mg/m® | o001 mp‘/’r:l) (0001 m p/‘sn";') Level A
Dréager CDS Tubes 0.025 ppm Yes GPL=0.00000L mgm?| 9 ' 9 ’ 9
MuliRAE/AreaRAE | .5 900 ppm Yes 3-6 (10.6 lamp)|A-TWA = 000003 mg/m?
— 0.5-2000 ppm (PID) 516 eV
N .
TVA 1000B 150,000 ppm (FID) Yes NA
APD 2000 15 ppb No
AP2C3 1.5 ppb No
AP4C 10 yg/m3 No
PEL=0. 3
SAW Mini-CAD 0.02 ppm No g
HAPSITE 0.1- 10 ppb No U-STEL - 0.001 mgim™| - g 1 yms
: WPL = 0.00003 mg/m?3 ' 0.000091 0.00065
Soman (GD) M256 A-1 0.001 ppm Yes i mo m3 or 1 ppm = 7.5 mg/m? ppn; ppmS Level A
Drager CDS Tubes 0.025 ppm Yos GPL = 0.000001 mg/m 0.008 ppm (0.0007 mg/m3) | (0.0005 mg/m3)
T 7 - A-TWA = 0.00003 mg/m3 '
MuliRAE/AreaRAE| .5 900 ppm Yes ~3(10.6 lamp)
s 0.5-2000 ppm (PID) 1055
* y
TVA 1000B 150,000 ppm (FID) Yes NA
APD 2000 15 ppb No
AP2C? 1.5 ppb No
AP4C 10 pg/m3 No B 5
SAW Mini-CAD 0.01 ppm No y FSELE[ f'go(forl“g’ m/ ,
cari HAPSITE 0.1- 10 ppb No orE R ma
Cyclo-Sarin TEE AT 5.002 ppm e WPL=0.00003 mgim?| ) o5 s |1 ppm = 7.3 mg/m? 0.0001 ppm3 0.0007 ppm3 Level A
(GF) Drager CDS Tubes 0,025 ppm Ves GPL = 0.000001 mg/m3 (0.0007 mg/md) [ (0.0005 mg/m3)
- : A-TWA = 0.00003 mg/m3
MultiRAE/AreaRAE 0-2,000 ppm Yes ~3(10.6 lamp)
- 0.5-2000 ppm (PID) 1060V
. i
TVA 1000B 1.50.000 ppm (FID) Yes NA




Table 16 -- Chemical Warfare Agents &

——Instrument Guidance . Regulatory Guidance 1 Reference
Detection  Intrinsically IP &  Occupational Action Levels AEGL-1 PPE

Target 2 ,
1 Instruments IP< PID CF Conversion (refer to SSHASP and
Compound Levels Safe (Y/N) (1S0)2 TWA IDLH A-hour 8-hour OREE
APD 2000 4 ppb No
AP2C? 1.5 ppb No
AP4C 10 pg/m3 No
SAW Mini-CAD 0.01 ppm No PEL = 0.0001 mg/m?}
HAPSITE 0.1- 10 ppb No U-STEL = 0.0001 mg/m3
VX M256 A-1 0.002 ppm Yes WPL = 0.00001 mg/m?| U = 0.05 mg/m?3 | 1 ppm = 7.3 mg/m? %ggggig; p/z:z g'gggggffnpz:; Level A
Drager CDS Tubes 0.025 ppm Yes IGPL = 0.000001 mg/m3 ©. g/m?) (0. gin)
i . = 3
M”'“RA:’S‘:%RAE 0-2,000 ppm Yes ~0.5 (10.6 lamp) [ TWWA=0.00003 mg/m
known
0.5-2000 ppm (PID) un
*
TVA 10008 1.50,000 ppm (FID) Yes NA
Blister
APD 2000 300 ppb No
AP2C? 1.5 ppb No
AP4C 0.5 mg/m? No PEL =0.003 mg/m?| 0 0005 ppm
SAW Mini-CAD 0.09 ppm No U-STEL - 0.003 mg/m®
Mustard (H) HAPSITE 0.1- 10 ppb No WPL = 0.004 mg/m? 0.0030 0.0010
& M256 AL 0.31 ppm Yes GPL = 0.00002 mg/m? 1ppm=6.5mgm? [ 70 PPM 0919 ppm Level A
0.017 mg/m3) | (0.083 mg/m?
Distilled Drager CDS Tubes 1 mg/m3 Yes A =0.0004 mg/m? 0.7 ma/m? (0.017:mg/m?) - (0.083 mg/m?)
Mustard (HD) [oiRAE/ATeaRAE c-stEL=0003mgm3| ' ™9
PID* 0-2,000 ppm Yes ~0.5 (10.6 lamp) WPL = 0.004 mg/m3
" 11.1ev GPL = 0.00002 mg/m3
TvA 10008*  |°-5-2000 ppm (PID) Yes NA
1-50,000 ppm (FID)
APD 2000 300 ppb No
AP4C 10 pg/m3 No
Nitrogen SAW Mini-CAD Does not detect No 1 ppm =
M M256 A-1 0.6 ppm Yes 3
ustard . = HN1 -- 6.9 mg/m
(HNl HN2 Drager CDS Tubes 1 mg/m Yes NA 0.0008 ppm HN2 -- 6.4 mg/m? NR NR Level A
HN3) M”'“RAPEI@IEE"RAE 0-2,000 ppm Yes ~0.5 (106 lamp) HM3 - 8.3 mg/m?
11.1eV
0.5-2000 ppm (PID)
*
TVAL0008* {10000 ppm (FID) Yes NA
APD 2000 200 ppb No
AP4C 1.5 mg/m3 No
Dra ’;ArZSGDg-'%ubes 3 é rF;Pf/nm3 izz PEL =0.003 mg/m?®
Lewisite (L) Mulfi’R e = Mg WPL=0.003mg/m{ 0.0004 ppm |1 ppm = 8.4 mg/m? NR NR Level A
PID* 0-2,000 ppm Yes 1(10.6 lamp) |GPL = 0.003 mg/m3
10.60 eV
0.5-2000 ppm (PID)
*
TVAL0008* {100 000 ppm (FID) Yes NA
Phosgene M”'“RAPEIIIS*IE""RAE 0-2,000 ppm Yes 10 (10.6 lamp)
Oxime (CX) 0.5-2000 ppm (PID) 1000 eV NA NA 1 ppm = 4.7 mg/m? NR NR Level A
TVA 1000B* : Yes NA
1-50,000 ppm (FID)




Table 16 -- Chemical Warfare Agents B

—Instrument Guidance T Regulatory Guidance 1Reference
i insi IP &  Occupational Action Levels AEGL-1 PPE
Compaunds Instruments  PESEIN TICRY 1P? PID CF Conversion L
P (ISO)2 TWA IDLH 4-hour 8-hour NIOSH Website)
Hydrogen AP4C L0 mg/m?3 or 1.5 ppny No PEL = 11 mg/m?3
; M256 A-1 7.13 ppm Yes =1ppm 45 ppm _
( Eg? n|_||cé:eN Drager CDS Tubes Tppm Yes NA NA PEL = 10,000 ppbv| NIOSH 50 ppm | PP = 11 Mg/ m 1.3 ppm L ppm el A
' Drager CDS Chips 2 ppm Yes ACGIH = 4.7 ppm C
=0. /m3 C
Cyanogen M256 A-1 0.25 ppm Yes 12.34 NA REL _O 6 mg ~ s
Chloride (CK) | brager cDS Tubes 3.13 ppm Yes ' REL = 300 ppbv € NA 1 ppm =2.52 mg/m NR NR Level A

ACGIH = 0.3 ppm Cj

PEL =0.002 mg/m3
Arsine (SA) [Dréager CDS Tubes 0.1 ppm Yes 9.89 NA PEL = 0.05 ppm 3 ppm 1 ppm = 3.19 mg/m? NR NR Level A
ACGIH = 0.005 ppn{

Radiation®
Ludlum 192 0-5,000 micro-R/hr No 10 micro-R/hr
Radiation  |Ludlum 2241-2 with[ 0-9,999 R/hr or No NA NA 300 com NA NA NA NA Level C
Pancake Probe 999,000 cpm P
Notes:

For guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.

1- Does not include all chemical warfare agents, only the most common compounds with the lowest action levels.

2- Estimated response of warfare agent detection products by PID. Source: RAE TN-159

3- AP2Ce is intrinsically safe; however, the AP2Ce may not detect distilled mustard gas (HD) well.

4- Standard EPA Emergency Response Protocol is to screen for radiation with a Micro-R at all emergency responses. If readings are three times background, responders
consult with a Health Physicist. Additional radiation equipment is available to monitor for Alpha, Beta, and Gamma, but is not included in this table.

AEGL-1 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience notable discomfort, irritation, or certain asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible upon
cessation of exposure.

AEGL-2 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience irreversible or other serious, long-lasting adverse health effects or an impaired ability to escape.

AEGL-3 is the airborne concentration (expressed as ppm or mg/m3) of a substance above which it is predicted that the general population, including susceptible individuals,
could experience life-threatening health effects or death.

http://lwww.epa.gov/oppt/aegl/pubs/chemist.html EPA's website used to research AEGLs using the chemical’s name or chemical abstracts service registry numbers.

*PIDs and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied.



Table 16 -- Chemical Warfare Agents "

Acronyms:

~ -- approximately TLV -- time-limited value (ACGIH)

< --less than TWA -- time-weighted average

pg/m3 -- micrograms per cubic meter U -- USA CHPPM

A -- ATSDR U-STEL -- USA CHPPM short-term exposure limit

A-TWA -- ATSDR time-weighted average U-WPL -- USA CHPPM worker protection limit

A4 -- concern that the compound may be carcinogenic, but supporting data are lacking USA CHPPM -- U.S. Army Center for Health Promotion and Preventive Medicine
ACGIH -- American Conference of Governmental Industrial Hygienists WPL -- worker protection limit

AEGL -- acute exposure guideline levels

ATSDR -- Agency for Toxic Substances and Disease Registry
C -- ceiling (concentrations that should not be exceeded during any part of the work exposure)
C-STEL -- CDC short-term exposure limit

CDC -- Centers for Disease Control

CF -- conversion factor

CO -- carbon monoxide

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency

eV -- electron volt

FID -- flame ionization detector

GPL -- general public limit

IDLH -- immediately dangerous to life and health

IP -- ionization potential

ISO -- isobutylene

mg/m3 -- milligrams per cubic meter

micro-R/hr -- micro Roentgens per hour

NA -- not available/applicable

NL -- not listed

NIOSH -- National Institute for Occupational Safety and Health
NR -- no response

OSHA -- Occupational Safety and Health Administration
PEL -- permissible exposure limit (OSHA)

PID -- photoionization detector

ppb -- parts per billion

PPE -- personal protective equipment

ppm -- parts per million

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan



Glossary

A-TWA
ACGIH
AEGL
ATSDR
C

C-STEL
CDC

CF

Cl

CO

cpm

EPA

eV

FID

GPL

H,S

HCN

HGV
IDLH

IP

ISO

LEL

m3

mg/kg
mg/m?®
micro-R/hr
NA

ND

ng/m?

NH,
NIOSH
NL

NR

0,
OSHA

approximately

greater than

less than

percent

micrograms per cubic meter

carcinogenic effects

concern that the compound may be carcinogenic, but supporting data are
lacking

ATSDR

ATSDR time-weighted average

American Conference of Governmental Industrial Hygienists
Acute Exposure Guideline Levels

Agency for Toxic Substances and Disease Registry
ceiling (concentrations that should not be exceeded during any part of work
exposure)

CDC short-term exposure limit

Centers for Disease Control

correction factor

chlorine

carbon monoxide

counts per minute

United States Environmental Protection Agency
electron volt

flame ionization detector

general public limit

hydrogen sulfide

hydrocyanic acid

Health Guidance Value

Immediately Dangerous to Life and Health
ionization potential

isobutylene

lower explosive level

cubic meter

milligram per kilogram

milligram per cubic meter

micro-Roentgens per hour

not available/applicable

non-detect

nanogram per cubic meter

ammonia

National Institute for Occupational Safety and Health
not listed

no response

oxygen

Occupational Safety and Health Administration



Glossary (continued)

PAH
PID
ppb
PDR
PEL
PPE
ppm
R/hr
REL
SO,
SPM
SSHASP
ST
STEL
TLV
TWA

U
U-STEL
U-WPL
USA CHPPM
VOC
Vol.
WPL

polyaromatic hydrocarbon
photoionization detector

parts per billion

personal dataRAM

Permissible Exposure Limit (OSHA)
personal protective equipment

parts per million

Roentgens per hour

Recommended Exposure Limit (NIOSH)
sulfur dioxide

Single-Point Monitor

site-specific health and safety plan
short-term

Short-Term Exposure Limit
Time-Limited Value (ACGIH)
Time-Weighted Average

USA CHPPM

USA CHPPM short-term exposure limit
USA CHPPM worker protection limit

U.S. Army Center for Health Promotion and Preventive Medicine

volatile organic compound
volume
worker protection limit



Attachment A — Hazard Evaluation Flowchart for
Unknowns






Hazard Evaluation Flow Chart

for Unknowns

Early Considerations!
Collect intelligence, Document signs and symptoms of victims, Evaluate scene & situation, Potential explosives

should be evaluated by the local bomb squad, Cordon off area, Isolate, Evacuate, Disable HVAC, Seal doors
and cracks, Delineate hotzone (wind direction and intensity), Turn on radiation meter while preparing entry,
Approach uphill/lupwind/upstream, Follow H&S plan, Sampling plan, & Decontamination procedures for
personnel/sample containers/equipment, consult with Incident Commander and law enforcement

) 2

| Calibrate instruments/Collect background readings |

| Team dons Level A or B PPE (consult with H&S Manager) |

Air Team enters hot zone l(Photo/video documentation) Liquid/Solid
1st Entry: CGI/O»*; Radiation Meter; FID; 1st Entry: CGI/O2*; Radiation Meter; FID;
AP4C</APD2000/AP2C¢; MUltiRAE; pH Paper; APD 2000/AP2C¢/AP4Cg;
MultiWwARN (CGI/O2; CN; Phosgene; M8/M9 Paper; digital or video camera
Cla; NH3; HZS;__P”D) digital or video camera | onq Entry: M256 Kit; Drager tubes (liquid);
2nd Entry: Drager Tubes, Cl, Ps; SAM935/940, or Exploranium; Ratemeter
SAM935/940, or Exploranium; MultiRAE or | with Pancake Probe
MultiWwARN (CGI/O2, CN, Phosgene, Collect Samples As Appropriate

Clp, NHs, HS, PID); SPM: Drager CMS: — —
Lumex MVA Collect Samples As Appropriate Add't'(?nal Monitoring: Portable GCMS;
Additional Monitoring: Portable GCMS; Industrial Chemical Field Tests; PCR;
Particulate Monitor (RAM); AreaRAE Hazmat ID FTIR

“intrinsically safe

Combustible Atmosphere
STOP! CGI >10% LEL and Oxygen . &

Exit Hot Zone
or reevaluate | o, <19.5% or 0, > 23.5% O, Normally 20.8%

N

] ] > 0.1 mR/hr STOP!
‘ ‘ _Ra_ld|olog|cal > 100 pR/hr Tech Support
o Radiation Background Continuous> Consult EPA RERT
‘ Normally 5'15PR/hr ambient Consult DOE RAP
reading Continue Operations
with Monitoring

> 10,000 yR/hr > 1.5 R/hr

A 4
(POS) Continuous > 1500 mR/hr
) . ambient > 1,500,000 pR/hr
If not in level A, exit J( reading

and don level A

(NEG) STOP!
A 4 I i .
- — { Exit Hot Zone
e-assess situation an . .

_) send to appropriate lab Await Arrival of
(POS) Biological Potential : State/Federal
(POS) Chemical Agents ' ' (NEG) | (POS) Health PhySiCiSt

Industrial Chemical
Field Tests

Biological Unlikely (NEG) Biological

(POS) Chemical Agents (NEG) Chemical Agents (POS) Biological

3 (POS) Industrial Chemical Tests 3 (NEG) Chemical Agents
Send to Chemical Send to Commercial Send to
Agent Lab *** Chemical Lab *** Biological Lab ***

** If the situation is suspicious send samples to biological lab.
*** Send to laboratory if radiation is less than 3 times background. If above, consult with laboratory prior to shipping.
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