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Response Tables (as listed below)

Table Number Response Type

Lo ACIH. ..o Spill or Release
2t N 001 1T T PSS Spill or Release
S Chemical PIant...........cccooiiiiiiieee e Fire
Lo ChIOKINE. ... Spill or Release
S JH TP UR TR Electroplating Facility...........cccccovenniiiinnnn, Spill, Release, or Fire
B General INUSEal.........c.cooiiiiiiiii e Fire
e Landfill......cocooi Release or Fire
Bt YT LTS 0 o SR Fire
0 MEICUNY ... Spill or Release
10 Ol e Spill, Release, or Fire
11 Pesticide or Fertilizer ..., Fire
12 PhOSPNOTUS........ceveiiiceee e Spill, Release, or Fire
13 THFE FITE oot nre s Fire
4o Wood-Treating Facility........cccccoveviveiviinreeree, Spill or Release
15 VOICANO ...t Natural Disaster
16 Ethanol Release..........cccccevvvveve i, Spill, Release, or Fire
17 Spacecraft Debris........cccooovvevieniiiiencee Spill, Release, or Fire
18 SPECIAl EVENT ... Riot
19 Clandesting Lab .........cocovieiiniiiieiice e Fire
201 i PIASTICS FIT@...oiiiiicieie e Fire
2L Water Quality MONItOriNg........ccovveveiiieniie e Release
22 Battery Site......ccooveieiieiiec e Release or Fire
Auto Fluff (Auto Recycling Waste)..........oevveiieie i cecveeesie e e e see Tire Fire Table
FIFRWOIKS. ..o see General Industrial Fire Table

Attachment A — Hazard Evaluation Flow Chart for Unknowns




Executive Summary
Background

The United States Environmental Protection Agency (EPA) assembled the following 22 tables for
use by field responders. The tables cover an array of response types and should be used for
guidance only. This version is Revision 1 to the 2020 EPA Emergency Response Air Monitoring
Guidance Tables. Use of previous versions should be discontinued.

These tables are considered a quick-reference guide to assist On-Scene Coordinators and field
responders during an emergency response or a time-critical site clean-up. Additional guidance and
resources may need to be consulted for supplementary 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 presented 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., TSI DustTrak) will provide real-
time data. The instrumentation reading will be in total milligram per cubic meter (mg/mq) 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 Pro) 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. Teflon tubing is to be
used for calibration instead of Tygon tubing for volatile organic compound analysis.

If you have any changes or revisions, please email:
zintak.leonard@epa.gov

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



Glossary

~ approximately

> greater than

< less than

% percent

pg/m?® micrograms per cubic meter

a alpha

Al carcinogenic effects

A4 concern that the compound may be carcinogenic, but supporting data are
lacking

A-TWA ATSDR time-weighted average

ACGIH American Conference of Governmental Industrial Hygienists

AEGL Acute Exposure Guideline Levels

ATSDR Agency for Toxic Substances and Disease Registry

B beta

C ceiling (concentrations that should not be exceeded during any part of
work exposure)

C-STEL CDC short-term exposure limit

Ca carcinogen

CDC Centers for Disease Control

CF correction factor

Cl; chlorine

CIO2 chlorine dioxide

CcoO carbon monoxide

cpm counts per minute

CsC coconut shell charcoal

EPA United States Environmental Protection Agency

eV electron volt

FID flame ionization detector

GPL general public limit

H> hydrogen

HCHO formaldehyde

HCI hydrochloric acid

HCN hydrocyanic acid

HF hydrogen fluoride

H2S hydrogen sulfide

HGV Health Guidance Value

IDLH Immediately Dangerous to Life and Health

IP ionization potential

ISO isobutylene

LEL lower explosive level

L liters

L/min liters per minute

m? cubic meter

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



MCE
mg/kg
mg/m?®
MCE
MPC
mm
MR/hr
NA
NA2CO3
ND
ng/m?®
NO
NH3
NIOSH
NL
NR
NRC DAC
02
OSHA
PAH
PCE
PEL
PHs
PID
ppb
PPE
ppm
PTFE
PUF
PVC
PVDF
R/hr
REL

S

SO,
SPM
SSHASP
ST
STEL
TLV
TVA
TWA
pg/m®

Glossary (continued)

mixed cellulose ester membrane
milligram per kilogram

milligram per cubic meter

mixed cellulose ester membrane
maximum permissible concentration
millimeter

micro-Roentgens per hour

not available/applicable

sodium carbonate

non-detect

nanogram per cubic meter

nitric oxide

ammonia

National Institute for Occupational Safety and Health
not listed

no response

US Nuclear Regulatory Commission derived air concentration
oxygen

Occupational Safety and Health Administration
polyaromatic hydrocarbon
perchloroethylene

Permissible Exposure Limit (OSHA)
phosphine

photoionization detector

parts per billion

personal protective equipment

parts per million

polytetrafluoroethylene

polyurethane foam

polyvinyl chloride

polyvinylidene fluoride

Roentgens per hour

Recommended Exposure Limit (NIOSH)
skin notation (compound may be absorbed through the skin)
sulfur dioxide

Single-Point Monitor

site-specific health and safety plan
short-term

Short-Term Exposure Limit

Threshold Limit Value (ACGIH)

toxic vapor analyzer

Time-Weighted Average

micrograms per cubic meter

iv

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



Glossary (continued)

ptm micrometer

MR/hr micro Roentgens per hour

U-STEL USA CHPPM short-term exposure limit

U-WPL USA CHPPM worker protection limit

USA CHPPM U.S. Army Center for Health Promotion and Preventive Medicine
VvVOC volatile organic compound

Vol. volume

WPL worker protection limit

Y gamma

\Y
Tables are for guidance only. These tables do not supersede a site-specific health and safety plan at any time or on any response.



Table 1 -- Acid (Spill or Release) DRAFTOL

— Instrument Guidance —— — Regulatory Guidance I Reference ——
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Detection Intrinsically . Flow Rate/
Instrument IP Conversion -mi
Compound* Level Safe (Y/N) TWA IDLH 1-hr 8-hr Al 1-hr Total
Volume
Acids
AreaRAE HCI 0-15 ppm v Cartridge -
Sensor two 37-mm
" 0.2-3 ppm, diameter
Hydrochloric Dréger Tube ’ Y = i
.y 3-20 ppm 1 ppm = 1.49 PEL = C5ppm qyartz fiber NIOSH | 2 Limin; 30-
Acid (Hydrogen Drager Chi 21-25 Y 12.74 eV im? REL = C 5 ppm 50ppm | 1.8ppm | 1.8ppm | 1.8ppm | 1.8 ppm 3 ppm filters, one 7907 600 L
Chloride) rager Chip =1-2>ppm mgim TLV = C 2 ppm filter
pH Paper 0-14 Y impregnated
with Na,COs,
SPM Flex 0.02-20 ppm Y 225-9032
Cartridge -
Dréger Tube 1-15 ppm Y two 37-mm
diameter
- PEL =2 ppm quartz fiber -
- . 1 =258 ) -
Nitric Acid HP _ 11.95eV pem 3 REL = 2 ppm, ST 4 ppm 25ppm | 0.16 ppm | 0.16 ppm | 0.16 ppm | 0.16 ppm 1 ppm filters, one NIOSH | 2 L/min; 30
pH Paper 0-14 Y mg/m - ! 7907 600 L
TLV =2 ppm, ST 4 ppm filter
impregnated
with Na,CO3
SPM Flex 0.02-20 ppm Y 225-9032
Dréger Tube 1-5 mg/m®
. Polytetrafluor]
pH Paper 0-14 Y PEL = 1 mg/m oethylene
. . NIOSH  [1-5 L/min; 15|
Sulfuric Acid 12.4eV NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m*| 0.2 mg/m® | 0.2 mg/m*| 0.2 mg/m*| 2mg/m*® |(PTFE), 0.45 7908 ZoglomL
0.005-0.75 TLV = 0.2 mg/m® um pore
SPM Flex pem Y size, 225-
1704
MultiRAE/AreaRAE
HCN Sensor 0-50 ppm Y Sorbent
Hydrocyanic 0.5-50 ppm PEL =10 ppm S Tube — soda
4 : J 1ppm=11 -
Acid (Hydrogen Drager Tube 5-50 ppm Y 13.6eV ppm/ 3 REL =ST4.7ppm S 50 ppm 2.0ppm | 1.3ppm 1 ppm 2 ppm NA lime and Nég)157H ug.gszogzo n
Cyanide) Drager Chip 2-50 ppm Y mgim TLV=47ppm S glass fiber ;
pH Paper 0-14 Y filter, 226-28
SPM 0.2-30 ppm Y
AreaRAE HF Sensor| 0.5-10 ppm Y Cartridge —
two 37-mm
diameter
) . 0.5-15 ppm,
Hydrofluoric Drager Tube Y =
A 9 10-90 ppm 1ppm =0.82 _PEL=3ppm cellulose |\ e {12 Limin: 15
Acid (Hydrogen 15.98 eV ma/m? REL = C 3 ppm, ST 6 ppm | 30 ppm 1ppm 1ppm 1ppm 1ppm 2 ppm nitrate, one 7906 1000 L.
Fluoride) pH Paper 0-14 Y 9 TLV=C2ppm S, 0.5 ppm filter
impregnated
with NA,CO;,
SPM Flex 0.4-20 ppm Y 225-9031
Cartridge -
pH Paper 0-14 Y two 37-mm
diameter
. _ PEL =3 ppm quartz fiber .
1 =3.31 ) : 30-
Hydmb_romlc 11.62eV ppm/ 3 REL =C 3 ppm 30 ppm 1ppm 1ppm 1ppm 1ppm NA filters, one N7|2057H 2 ngggnl-%
Acid mg/m TLV = C 2 ppm filter
impregnated
SPM Flex 0.02-10 ppm Y with Na,CO3
225-9032
Dréger Tube 5-80 ppm Y Sorbent
_ PEL = 10 ppm -
- 1 ppm =2.46 _ 01- ;
Acetic Acid Drager Chip 2-50 ppm Y 1066ev | PP e REL = 10 ppm, ST 15 ppm | 50 ppm NA NA NA S5ppm | 5ppm c-:;l::oal Nl'gong 0 %_égé”l‘_'"
mg/m TLV = 10 ppm, ST 15 ppm

pH Paper 0-14 Y 226-01




Table 1 -- Acid (Spill or Release) DRAFTOL

— Instrument Guidance —— — Regulatory Guidance I Reference ——

Occupational Action Levels PAC-1 ERPG-1 Air Sampling

Target i insi .
Y Instrument DEERen | IEnsEEb P Conversion 15-min Flow Rate/

Compound* Level Safe (Y/N) TWA IDLH 1-hr 8-hr A 1-hr Media Total
Volume

Gases Produced from Acid Reactions

MultiRAE/AreaRAE 0-30% Vol. M
O, Sensor <19.5% O,

Oxygen — 12.35eV NA . : NA NA NA NA NA NA NA NA NA

Dréger Tube 5-23% Vol. Y (simple asphyxiant)

Dréager Chip 1-30% Vol. Y
)

Hydrogen* Dréger Tube 0.2-2% Vol. Y 15.42evV NA . <19.5% 0? NA NA NA NA NA NA NA NA NA

(simple asphyxiant)

Model 192 Micro R

Exposure Rate | 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr RADeCO a = 2500 ft*
Radiation | 3W/44-9 Pancake | or 999,000 N NA NA 300 cpm NA NA NA NA NA NA | Filter Paper | RSSOP | gy =1250
Probe cpm e8] 209/501 ©
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm

Detector cpm




Table 1 -- Acid (Spill or Release)

Notes:

DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor,

Ludlum model 43-68 gas proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.
Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Drager-Tube & CMS-Handbook 18th Edition Drager tube information

*lonization potential value not availble in the NIOSH pocket guide to chemical hazards. IP information from the Nastional Institute of Standards and Technology.

Acronyms:
> -- greater than or equal to
< --less than

% -- percent

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

C -- ceiling (concentrations that should not be exceeded during any part of work exposure)
CDC -- Centers for Disease Control and Prevention

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency

ERPG -- emergency response planning guideline

eV -- electron volt

HCL -- hydrochloric acid

HCN -- hydrocyanic acid

HF -- hydrogen fluoride

IDLH -- immediately dangerous to life and health

IP -- ionization potential

L/min -- liter per minute

mg/m?® -- milligrams per cubic meter

WR/hr -- micro Roentgens per hour

NA -- not available/applicable

NA,CO; -- sodium carbonate

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

PAC -- protective action criteria

PEL -- permissible exposure limit (OSHA)

ppm -- parts per million

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

S -- skin notation (compound may be absorbed through the skin)
SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

ST -- short term

TEEL -- temporary emergency exposure limit

TLV -- threshold limit value (ACGIH)

TWA -- time-weighted average

Vol. -- volume

WISER -- Wireless Information System for Emergency Responders

DRAFTO1



DRAFTO1

Table 2 - Ammonia (Spill or Release)

— Instrument Guidance ———— Regulatory Guidance Reference—
I I
Occupational Action Levels AEGL-1 PAC-1 ERPG-1 Air Sampling
Target Detection Intrinsicall AL | /
9 Instrument y IP LAMP, CF Conversion 15-min ) Flow Rate
Compound Level Safe (Y/N) TWA IDLH 1-hr 4-hr 1-hr Media Method Total
(1so) TWA
Volume
Gas
AreaRAE NH3
Sensor 0-100 ppm Y
MultiRAE Pro NH;
Sensor 0-100 ppm Y NA
Dréger Tube? 2-30 ppm Y Sorbent | NIOSH
~ — - _ PEL = 50 ppm 0.1-0.2
Ammonia Drager Chip 250 ppm Y 10.18 eV L ppm 30‘7 REL = 25 ppm, ST 35 ppm | 300 ppm | 30 ppm 30 ppm 30 ppm 30 ppm 25 ppm ,TUbe’ 6015, L/min; 96 L
SPM Flex 0.01-150 ppm Y mg/m TLV = 25 ppm, ST 35 ppm Silica Gel,| NIOSH max
! 226-10-06 6016
10.6 lamp,
MultiRAE/AreaRAE 10.9
PID* 0-2000 ppm Y 11.7 lamp,
5.7

Model 192 Micro R

Exposure Rate Meter 0-5,000 uR/hr N 10 pR/hr

Ludlum Model 2241-| 0-9,999 R/hr

2 w/ 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr RADeCO Rssop | %= 2500 ft*
Radiation 3w/ 44-9 Pancake | or 999,000 N NA NA NA 300 cpm NA NA NA NA NA NA Filter B/Y =1250
.| 200501 s
Probe cpm Paper (2) ft
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
0-9,999 R/hr

Model 2241 w/ Model

44-10 Nal Detector | ' 999,000 N 300 cpm

cpm




Table 2 - Ammonia (Spill or Release)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum
model 43-68 gas proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

“Drager tubes are available at lower detection limits; however, the tubes listed have detection ranges within the action levels.

AEGL-1 is the airborne concentration 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

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

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nm.nih.gov/ Wireless Information System for Emergency Responders (WISER) website
http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréager-Tube & CMS-Handbook 18th Edition Dréager tube information

*PIDs and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information.

Acronyms:

> -- greater than or equal to NHj; -- ammonia

ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration
AEGL -- acute exposure guideline levels PAC -- protective action criteria

CDC -- Centers for Disease Control and Prevention PEL -- permissible exposure limit (OSHA)

CF -- conversion factor PID -- photoionization detector

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

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

ERPG -- emergency response planning guideline REL -- recommended exposure limit (NIOSH)
eV -- electron volt SPM -- single-point monitor

IDLH -- immediately dangerous to life and health SSHASP -- site-specific health and safety plan
IP -- ionization potential ST -- short term

1SO -- isobutylene TEEL -- temporary emergency exposure limit
L/min -- liter per minute TLV -- threshold limit value (ACGIH)

mg/m® -- milligrams per cubic meter TWA -- time-weighted average

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

NA -- not available/applicable WISER -- Wireless Information System for Emergency Responders

DRAFTO1



Target

Compound*

VOCs and Gases

— Instrument Guidance

Instrument

Detection
Level

Intrinsically
Safe (Y/N)

IP

Table 3 - Chemical Plant (Fire)

Conversion

Health Guidance Values®

Residential Commercial

Occupational Action Levels

TWA IDLH

Regulatory Guidance

PAC-1

15-min
TWA

ERPG-1

1-hr

Air Sampling

Media

Method

Reference —

Flow Rate/
Total
Volume

UltraRAE PGM-7360 9.8 lam
(benzene specific | 0.05-200 ppm Y : P
0.55
mode)**
Dréger Tube 0'22?.;)2 ppm. NA
3 : o SorbentTube, | 051 |<0.2 Limin; 5
Dréger Chip 0.2-10 ppm Y 1 ppm = 3.19 PEL = 1 ppm, ST 5 pm Anasorb CSC, 1501 | soL
Benzene MultiRAE/AreaRAE 0-2000 ppm v 9.24 eV | 10.6 lamp, " 3 NA NA REL =0.1 ppm, ST 1 ppm | 500 ppm | 52 ppm 18 ppm 9 ppm 52 ppm 50 ppm | 226-01/Summa TO-15  |<200 mUmin
PID** pp 0.47 mg/m TLV = 0.5 ppm, ST 2.5 ppm Canister/Tedlar To-3 -
bag
0.5-2,000 ppm 10.6 lamp
(PID) 0.294 )(10
TVA 2020%* i Y ppm) -
1-10,000 ppm 0.282 (1000
(FID)
ppm)
MUlRAE/AreaRAE g_';ggo"p”‘n'] v
CO Sensor ext ranppe
5. 150 pgm PEL = 50 ppm Five-layer
Carbon Monoxide Drager Tube 100-700 ppm Y 14.01eV NA 1ppm =115 NA NA REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 75ppm | 200 ppm alumln!zed gas | OSHAID | 1 L/min, 2-5
mg/m3 sampling bag, 210 L
TLV =25 ppm 262-01
Dréger Chip 5-150 ppm Y
MUIRAE/AreaRAE | 0100 PPm,
0-1000 ppm Y
HoS Sensor ext. range 0.05 L/min;
-- > PEL = C 20 ppm, 50 ppm (10 Sorbent Tube, oL
Drager Tube 20.2-6 ppm Y NA Lppm=14 = rE]Fi’nSv) pp Silica Gel, For |OSHA 1008| o = ©
Hydrogen Sulfide Dréger Chip 20.2-5 ppm Y 10.46 eV 5 NA NA _ . 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Hydrogen NIOSH A
0.001-9.999 mg/m REL = C 10 ppm (10 mins) Sulfide, Sulfur 6013 le_ln (0.2
SPM Flex ppm TLV =1 ppm, ST 5 ppm Dioxide, 266-177 L/er12|[14|;)eE),
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 33
MultiRAE/AreaRAE
SO. Sensor 0-20 ppm Y Preloaded
2 1 ppm =262 PEL = 5 ppm Cassette, MCE, | 0515
Sulfur Dioxide Dréager Tube 20.1-3 ppm Y 12.3eV NA ’ 5 NA NA REL = 2 ppm, ST 5 ppm 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm |Coated, Sodium 6004 L/min; 4-200
Drager Chip 0.4-10 ppm v mgim TLV = ST 0.25 ppm Carbonate, 225- L
SPM Flex 0.01-2.5 ppm Y 9005
UltraRAE PGM- 0.05-10000
Y 9.8 lamp, 6
7360 ppm : PEL = 25 ppm Sorbent Tube
1 =123 ' in;
Nitric Oxide | |1 o AE 9.27ev ppm 3 NA NA REL = 25 ppm 100ppm | NR NR NR | 05ppm | NA  |Molecular Sieve, Nég;” 0‘0122_';":'”'
0-250 ppm Y NA mg/m TLV = 25 ppm 226-40 .
NO Sensor
MultiRAE/AreaRAE 0-2000 ppm v 10.6 lamp,
PID** 2
] 0.5-5 ppm,
Drager Tube
9 5-30 ppm NA PEL = 1 ppm, C 5 ppm is:;z’r‘;g‘gé 0.05 L/min;
. . Drager Chi 20.3-10 ppm 1ppm = 2.56 i ' i
Vinyl Chloride 9 i PP 9.99 eV PP e NA NA S,SLm_"?; NA 250 ppm | 140ppm | 70ppm | 250 ppm | 500 ppm | 226-01/Summa 10'8‘;%%"15 éiogumrh/mma";
10.6 lamp mg/m Ty = I Canister/Tedlar 0251
1.281 (10 =1ppm bag (-
0.5-2,000 ppm
TVA 2020** (PID) Y pm) -
1.234 (1000
ppm)

DRAFTO1



Table 3 - Chemical Plant (Fire) DRAFTOL

— Instrument Guidance ——— | Regulatory Guidance I Reference ——

Health Guidance Values® Occupational Action Levels PAC-1 Air Sampling

L [= Detection Intrinsically

Instrument Flow Rate/

Conversion 15-min

Compound* Level Safe (Y/N) Residential Commercial TWA IDLH 8-hr Media Method Total
Volume

VOCs and Gases (continued)

MultiRAE/AreaRAE
NO, Sensor 0-20 ppm Y
N 0.1-5 ppm, - -
) o Dréger Tube 530 ppm Y NA 1 ppm = 1.88 PEL: C5ppm Sorbent Tupe, NIOSH 0.q2§ 0.2
Nitrogen Dioxide Drager Chi 05.25 Y 9.75eV /m? NA NA REL = ST 1 ppm 13 ppm 0.5ppm | 0.5ppm [ 0.5ppm | 0.5ppm 1ppm [Molecular Sieve, 6014 L/min; 1.5-6
rager Nip ->72> ppm mg/m TLV = 3 ppm, ST 5 ppm 226-40-02 L
SPM Flex 0.3-10 ppm Y
MultiRAE/AreaRAE 10.6 lamp,
PID*™ 0-2000 ppm Y 6
5 2-50 ppm, Sorbent Tube,
Drager Tube 20-250 ppm M NA 1 pom = 5.37 PEL 2(1)80 ppm, C 200 ppm, Anasorb CSC, [ NIOSH | 0.01-0.2
TCE Drager Chip 25-100 ppm Y 9.45 eV ppmg /’ma' NA NA g’é’[‘fcrg'"s) IOOg:pm 130 ppm | 84ppm | 77ppm | 130 ppm | 100 ppm | 226-01/Summa | 1022/ TO |L/min; 1-30L]
MultiRAE/AreaRAE . 10.6 lamp, TLV = 10 ppm. ST 25 pom canister/Tedlar 15 <200 mL/min
PID* 0-2000 ppm Y 054 ppm, pp Bag
Dréger Tube 0.02-1 ppm Y NA PEL = 0.1 ppm
Drager Chip 0.05-2 ppm Y 1 ppm =4.05 REL = 0.1 ppm, C 0.2 ppm Sorbent Tube, 1 L/min; 240
Phosgene 11.55eV NA NA . 2 ppm 0.3 ppm* | 0.08 ppm* | 0.04ppm* | 0.027 ppm NA OSHA 61
9 MultiRAE/AreaRAE 11.7 lamp, mg/m® (15 mins) XAD-2, 226-117 L
PID™ 0-2000 ppm M 85 TLV = 0.1 ppm
AreaRAE HCI Sensor[  0-15 ppm Y Cartridge — two
0.2-3 ppm, 37-mm diameter
Hydrochloric Acid Dréger Tube . ’ Y PEL =C 5 ppm cellulose nitrate
3-20 ppm 1 ppm = 1.49 _ . "I NIOSH | 2 L/min; 30-
(Hydrogen = : R 12.74 eV NA 3 NA NA REL = C 5 ppm 50 ppm 1.8ppm | 1.8ppm | 1.8ppm | 1.8 ppm 3 ppm one filter
! Dréager Chip 21-25 ppm Y ma/m - . 7907 600 L
Chloride) HP 014 Y TLV =C 2 ppm impregnated
pH Paper - with NA,CO;
SPM Flex 0.02-20 ppm Y 225-9082
Drager Tube 1-15 ppm, v Cartridge — two
15-50 ppm 37-mm diameter
_ PEL =2 ppm cellulose nitrate, .
1 =258 . : 30-
Nitric Acid 11.95eV NA ppml 3 NA NA REL = 2 ppm, ST 4 ppm 25ppm | 0.16 ppm | 0.16 ppm | 0.16 ppm | 0.16 ppm | 1 ppm one filter N7|2057H 2 ngg]fo
pH Paper 0-14 Y mg/m TLV = 2 ppm, ST 4 ppm impregnated
with NA,CO5
SPM Flex 0.02-20 ppm Y 225-9032
Dréger Tube 1-5 mg/im® N
PEL =1 mo/m Filter, 37-mm | 10614 (1.5 Limin; 15
Sulfuric Acid pH Paper 014 Y 124eV NA NA NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m*| 0.2 mg/m®| 0.2 mg/m® | 0.2 mg/m® | 2 mg/m® | diameter quartz ’
0.005-0.75 3 fiber 225-1827 7908 2000 L
SPM Flex : ppm- Y TLV = 0.2 mg/m




DRAFTO1

Table 3 - Chemical Plant (Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference —
Health Guidance Values® Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Detection Intrinsically PID CF . Flow Rate/
Instrument P Conversion : ) ) 15-min )
Compound* Level Safe (Y/N) (1SO) Residential ~ Commercial TWA IDLH 1-hr 8-hr 1-hr Media Method Total
Volume
VOCs and Gases (continued)
Dréager Tube 5-80 ppm Y =
. . a - 1 ppm = 2.46 _PEL 10 ppm Sorbent Tube, NIOSH  0.01-1 Limin;
Acetic Acid Dréager Chip 2-50 ppm Y 10.66 eV NA 3 NA NA REL =10 ppm, ST 15 ppm | 50 ppm NA NA NA 5 ppm 5 ppm Anasorb CSC,
mg/m TLV = 10 ppm, ST 15 ppm 226-01 1603 | 20-300L
pH Paper 0-14 Y =10 ppm, pp
Cartridge — two
PH Paper 0-14 Y 37-mm diameter
- PEL =3 ppm cellulose nitrate, .
1 =3.31 y - 30-
Hydrobromic Acid 11.62 eV NA ppm/ 3 NA NA REL = C 3 ppm 30 ppm 1 ppm 1 ppm 1 ppm 1 ppm NA one filter N;S;H 2 ngggnl-m
mgim TLV =C 3 ppm impregnated
SPMFl 0.02-10 Y with NALCO,
ex 0e-10ppm 225-9032
MultiRAE/AreaRAE
HCN Sensor 0-50 ppm Y Sorbent Tub
Hydrocyanic Acid N 0.5-50 ppm PEL = 10 ppm S orbent Tube =
' 1 =11 -
(Hydrogen Dréger Tube 5-50 ppm Y 136 eV NA ppm = - NA NA REL = ST4.7 ppm S 50ppm | 20ppm | 1.3ppm | 1ppm | 2ppm NA | sodalimeand | NIOSH | 0.05-02
y " - mg/m _ glass fiber filter 6017 L/min; 2-90 L|
Cyanide) Dréger Chip 2-50 ppm Y TLV =4.7 ppm S 226.28
pH Paper 0-14 Y
SPM 0.2-30 ppm Y
AreaRAE HF Sensor | 0.5-10 ppm Y _
Cartridge — two
" 0.5-15 ppm, 37-mm diameter
Hydrofluoric Acid | Drager Tube 10-90 ppm M 1ppm =082 PEL = 3 ppm cellulose nitrate, | ]
(Hydrogen 15.98 eV NA " 3 NA NA REL = C 3 ppm, ST 6 ppm 30 ppm 1ppm 1ppm 1 ppm 1ppm 2 ppm one filter 7906 1000 L
Fluoride) pH Paper 0-14 Y mgim TLV=C2ppm S, 0.5 ppm impregnated
with NA,CO,
SPM Flex 0.4-20 ppm Y 225-9031
Metals - as particulates
TSI DustTrak II++ 0'001'420 N
mg/m Preloaded
Cassette, MCE NIOSH
0.001-150 PEL =0.05 mg/m3 ! ! .
TSI DustTrak DRX*** 3 N _ 3 3 0.15 0.8um, 37mm, 3| 7300, [1-4 L/min; 50|
Lead mg/m NA NA NA NA NA REL = 0.05 mg/m3 100 mg/m NA NA NA i NA Piece, PRE. NIOSH 20001
Pocket Pump NA v TLV =0.05 mg/m BANDED, 225-3{ 7301
TOUCH 01
Aircon-2 NA N
2-30,000
Lumex RA-915M 3 N
ng/m
- 3
Lumex RA-915 Light 100-3,000,000 N PEL=CO0.1 Tg/m
ng/m3 (100 pg/m) S
= 3 0.67 0.33 0.15
0.003 10 0.999 REL =0.05 mg/m'S (wapon) | 15 mam? |1 7 mgim?™ e e s Sorbent Tube, | | 015025
Mercury Jerome 431X mg/m® N NA NA NA 1 pg/m® 3 pg/m® (50 pg/m’), (10000 | (1,700 | MIM mg/m mg/m NA | Anasorb €300, | Tt | Umin; 2-100
€ 0.1 mg/m? (other) ugim) | pgim3) (670 (330 (150 226-17-1A L
Jerome J405  (0.5-999 pg/m® N (100 pg/m3) Hg/m3) | ug/m3) | ug/m3)
TLV = 0.025 mg/m® S
0.05-0.500
Jerome 505 3 N (25 ugim3)
ug/m
Dréger Tube 0.05-2 mg/m® Y




Target

Compound®

— Instrument Guidance

Instrument

Metals - as particulates (continued)

Detection
Level

Intrinsically
Safe (Y/N)

Table 3 - Chemical Plant (Fire)

Conversion

Health Guidance Values®

Residential

Commercial

Regulatory Guidance

Occupational Action Levels

TWA

IDLH

PAC-1

15-min
TWA

ERPG-1

1-hr

Media

Method

Reference ——

Air Sampling

Flow Rate/
Total
Volume

0.001-400
TSI DustTrak [1*** m? N
mg/m Preloaded
. 0.001-150 PEL = 0.01 mg/m* Cassette, MCE,
Arsenic (inorganic | TS! DustTrak DRX*™| = - a N REL = C 0.002 mg/m®(15 | 5mg/m® B 0.8um, 37mm, 3| NIOSH |1-3 L/min; 30|
compounds) " 9 NA NA NA NA NA mins) ca NA NA NA | 1.5mg/m NA Piece, PRE- 7900 1000 L
Pogket Pump NA v TLV = 0,01 mgim* BANDED, 225-3
01
Aircon-2 NA N
Filter, PTFE,
Arsenic (organic . N 3 PEL = 0.5 mg/m® 3 w/Support Pad, NIOSH  |1-3 L/min; 50|
compounds) Arsine Drager Tube | 0.05-3 mg/m Y NA NA NA NA NA TLV = 0.2 mgim® NA NA NA NA 1.5 mg/m NA 1.0um, 37mm, 5022 1000 L.
225-17-01
0.001-400
TSI DustTrak [1*** 3 N
mg/m Preloaded
0.001-150
TSI DustTrak DRX™) o N PEL = 1 mg/m’ r? Sﬁsmenf%x(m:Eé NIOSH  |1-3 Limin; 10|
Chromium 9 NA NA NA NA NA REL = 0.5 mg/m® 250 mg/m® NA NA NA NA NA Py ’ '
Pocket Pump 5 Piece, PRE- 7024 1000 L
TOUCH NA M TLV =05 mg/m BANDED, 225-3
01
Aircon-2 NA N
0.001-400
TSI DustTrak [1*** 3 N
mg/m Preloaded
TSI DustTrak DRX*** 0'001_150 N PEL = 0.5 mg/m® Cassette, MCE, )
Chromium (1) mg/m NA NA NA NA NA REL = 0.5 mg/m’ 20mgm?|  NA NA NA NA NA  |0-8um,37mm 3| NIOSH |13 Umin; 10
Pocket Pump TV = 0.8 majm Piece, PRE- 7024 1000 L
TOUCH NA Y =0.5mg/m BANDED, 225-3
01
Aircon-2 NA N
0.001-400
TSI DustTrak [1*+* 3 N
mg/m
Preloaded
0.001-150 Cassette, MCE,
TSI DustTrak DRX™ N PEL =05 mg/m’ 0.8um, 3ymm, 3| NIOSH |1-3 Limin; 10
i - 3 3 g ) ) . h
Chromium (l11) NA NA NA NA NA REL=0.5 mg/m3 25 mg/m NA NA NA NA NA Piece, PRE- 7024 1000 L
Pocket Pump NA v TLV = 0.5 mg/m BANDED, 225-3
TOUCH o1
Aircon-2 NA N
0.001-400
TSI DustTrak [1*+* 3 N
mg/m
s Preloaded
0.001-150 PEL = 0.005 mg/m Cassette, PVC, B i
Chromium (Vi) | TSI DustTrak DRX™) =) s N NA NA NA NA NA REL=0.0002mg/m® | 15mgim® |  NA NA NA NA NA GLAs000, | MNOSH |14 L8
TLV = 0.05 mg/m® 5.0um, 37mm, 2
Pocket Pump NA M Piece, 225-802
TOUCH
Aircon-2 NA N

DRAFTO1



Target
Compound®

Particulate

Particulate

Radiation

—— Instrument Guidance ——

Instrument

Table 3 - Chemical Plant (Fire)

Regulatory Guidance Reference ——

Health Guidance Values® Occupational Action Levels PAC-1 ERPG-1 Air Sampling

PID

Detection IP LAMP, CF Conversion

Level

Intrinsically

) Flow Rate/

Total
Volume

15-min
TWA

()

Residential Commercial 8-hr 1-hr Media Method

0.001-400

Model 192 Micro R

TSI DustTrak [1*** 3 N
0 ?51/"150 PEL = 15 mg/m” (total), 5 NIOSH | 1-2 L/min
sk UL~ 3 X Filter (total) 0500 (total) |(total); 7-133 L|
TSI DustTrak DRX mg/m? N NA NA NA NA NA mg/m" (respirable) NA NA NA NA | 10mgm®| NA |Cyclone+Filter| NIOSH |1.7-2.5 Limin
Pocket Pump TLv= 103rng/ m” (total), 3 (respirable) 0600 (respirable);
TOUCH NA Y mg/m” (respirable) (respirable) 20-400 L
Aircon-2 NA N

Exposure Rate Meter 0-5,000 uR/hr N 10 pR/hr
Ludlum Model 2241- | 0-9,999 R/hr
2 w/ 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241- | 0-9,999 R/hr - a= 2500 ft*
' RADeCO Filter | RSSOP
3 w/ 44-9 Pancake or 999,000 N NA NA NA NA NA 300 cpm NA NA NA NA NA NA " B/Y =1250
Paper (2") 209/501 5
Probe cpm ft
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
0-9,999 R/hr
Model 2241 w/ Model p
44-10 Nal Detector | " 999,000 N 300 cpm

cpm

DRAFTO1



Table 3 - Chemical Plant (Fire) DRAFTOL

Notes:
DRAFT Only. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15
neutron probe, and Saphymo/Genitron gamma tracer and base station.

3Driager tubes are available at lower detection limits; however, the tubes listed have detection ranges within the action levels.

AEGL-1 is the airborne concentration 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
AEGL-2 is the airborne concentration 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.ntm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréger-Tube & CMS-Handbook 18th Edition Dréger tube information

*AEGL-2--There are no AEGL-1 for this compound.
**PIDs and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate results from 1-10.000 ppm.
***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to NA,CO; -- sodium carbonate

ACGIH -- American Conference of Governmental Industrial Hygienists NO -- nitric oxide

AEGL -- acute exposure guideline levels NO, -- nitrogen dioxide

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) NL -- not listed

Ca -- carcinogenic ng/m® -- nanograms per cubic meter

CDC -- Centers for Disease Control and Prevention NIOSH -- National Institute for Occupational Safety and Health
CF -- conversion factor OSHA -- Occupational Safety and Health Administration
cpm -- counts per minute PAC -- protective action criteria

CSC -- coconut shell charcoal PEL -- permissible exposure limit (OSHA)
EPA -- U.S. Environmental Protection Agency PID -- photoionization detector

ERPG -- emergency response planning guideline ppm -- parts per million

eV -- electron volt PVC -- polyvinyl chloride

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

HCI -- hydrocholoric acid rec. -- recommended

HCN -- hydrocyanic acid REL -- recommended exposure limit (NIOSH)
HF -- hydrogen fluoride SPM -- single-point monitor

H,S ---hydrogen sulfide SSHASP -- site-specific health and safety plan
IDLH -- immediately dangerous to life and health ST -- short term

IP -- ionization potential TCE -- trichloroethylene

1SO -- isobutylene TEEL -- temporary emergency exposure limit
L/min -- liter per minute TLV -- threshold limit value (ACGIH)

m® - cubic meter TVA -- toxic vapor analyzer

MCE -- mixed cellulose ester membrane TWA -- time-weighted average

mg/m? -- milligrams per cubic meter ug/m® — micrograms per cubic meter

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

NA -- not available/applicable WISER -- Wireless Information System for Emergency Responders



Table 4 - Chlorine (Spill or Release)

— Regulatory Guidance I Reference——

— Instrument Guidance —

Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Detection Intrinsically . Flow Rate/
Instrument IP Conversion 15-min .
Compound Level Safe (Y/N) TWA IDLH - 1-hr Media  Method Total
Volume
Gas
MultiRAE/AreaRAE 0-50 ppm v Preloaded
Cl, Sensor Cassette,
R 0.2-3 ppm, 1 —29 PEL = C 1 ppm PTFE, -
Chlorine Drager Tube 3-30 ppm Y 11.48eV p:g/mg REL =C 0.5 ppm (15 mins) | 10 ppm [ 0.5ppm | 0.5ppm | 0.5ppm | 0.5ppm 1 ppm Silver Né(CJ)ISIH 038]éé(/)ml_|n
Dréager Chip 20.2-10 ppm TLV = 0.5 ppm, ST 1 ppm Membrane,
Coated,
SPM Flex 0.005-5 ppm Y 225-9006

Model 192 Micro R

Exposure Rate | 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241- 0-9,999 R/hr
2 w/ 44-9 Pancake | or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241- 0-9,999 R/hr RADeCO RSSOP a = 2500 ft*
Radiation 3w/ 44-9 Pancake | or 999,000 N NA NA 300 cpm NA NA NA NA NA NA Filter Paper 209/501 B/Y =1250
Probe cpm 2" e
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm
Detector cpm

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.
Use teflon tubing for calibration instead of tygon tubing.

* 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F

floor monitor, Ludlum model 43-68 gas proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.
Air sampling media products listed are for reference only and not an endorsement for use.

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

http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréger-Tube & CMS-Handbook 18th Edition Dréger tube information

Acronyms:

> -- greater than or equal to

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

C -- ceiling (concentrations that should not be exceeded during any part of work exposure)
CDC -- Centers for Disease Control and Prevention

Cl, -- chlorine

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency

ERPG -- emergency response planning guideline

eV -- electron volt

IDLH -- immediately dangerous to life and health

IP -- ionization potential

L/min -- liter per minute

mg/m® -- milligrams per cubic meter

HR/hr -- micro Roentgens per hour

NA -- not available/applicable

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

PAC -- protective action criteria

PEL -- permissible exposure limit (OSHA)

ppm -- parts per million

PTFE -- polytetrafluoroethylene

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

ST -- short term

TEEL -- temporary emergency exposure limit

TLV -- threshold limit value (ACGIH)

TWA -- time-weighted average

WISER -- Wireless Information System for Emergency Responders

DRAFTO1
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Table 5 - Electroplating Facility (Spill, Release, or Fire)

Instrument Guidance ——— Regulatory Guidance Reference
| I
Occupational Action Levels PAC-1 Air Sampling
Target i insi i
g L (R Detection Intrinsically P PID CF . — . Flow Rate/
Compound Level Safe (Y/N) (1S0) TWA IDLH 1-hr A Media Method Total
Volume
VOCs and Gases
. 0-500 ppm,
MultiRAE/AreaRAE 0-2000 ppm ext v
CO Sensor Fivel
carb range 1 115 PEL =50 ppm I i a)éer OSHA ID
arbon ppm = 1. _ aluminized gas .
5 5- 150 ppm, Y = * « « i g
Monoxide Dréger Tube ppm v 14.01 eV NA mo/m3 REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33ppm* | 27ppm* | 75ppm | 200 ppm sampling bag, 210 1L/min, 2-5L
100-700 ppm TLV =25 ppm 262-01
Dréger Chip 5-150 ppm Y
. 0-100 ppm,
M“'ﬂ'Rgzg::fAE 0-1000 ppm ext. %
2 range 0.05 L/min; 12
_ Sorbent Tube,

Hyd Drager Tube 20.2-6 ppm Y NA 1 14 PEL=C20 p‘.’m') 50 ppm (10 Silica Gel, For [OSHA 1008 L
ydrogen Dréger Chi 20.2-5 ppm Y 10.46 eV ppm = 1. mins, 100 ppm | 051 ppm | 0.36 ppm | 0.33 ppm | 0.51ppm | 0.1ppm |  Hydrogen nosH | O1tolS
Sulfide ger=hp PP : mg/m® | REL = C 10 ppm (10 mins) pm | 051 ppm | 0:36ppm | 0.33ppm | OSLppm | OLppm | Hydrogen | NOSH | Umin (0.2

SPM Flex 0.001-9.999 ppm Y TLV =1 ppm, ST 5 ppm Dioxide '266-177 L/min rec); 1.2;
' 40L
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 33
UltraRAE PGM-
0.05-10000 Y 9.8 lamp, 6 =
o 7360 ppm MP-O1 1 ppm =1.23 PEL =25 ppm Sorbent Tube, | \yhy | 0 025 Lmin:
Nitric Oxide 9.27 eV 3 REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA Molecular Sieve,
MUltiRAE/AreaRAE mg/m TLV = 25 ppm 226-40 6014 15-6L
0-250 ppm Y NA pp!
NO Sensor
MultiRAE/AreaRAE
NO, Sensor 0-20 ppm Y
Nitrogen Dréger Tube 0;;2) sng ' M N 1 1ppm=188 PEL=CS ppm Sorbent Tube, |\ gy | 0.025.0.2
o - - 9.75eV T REL = ST 1 ppm 20 ppm 05ppm | 0.5ppm [ 0.5ppm | 0.5ppm 1ppm |Molecular Sieve, e
Di Chi 0.5-25 Y 3 ; 1.5-
Dioxide rager Chip ppm mg/m TLV = 3 ppm, ST 5 ppm 226-40-02 6014 L/min; 1.5-6 L
SPM Flex 0.3-10 ppm Y
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 16
e v PEL=5 Cassstie MCE
2 = tte, .
1 =262 ppm assette, 8 3 _
DS,UH.LJ Drager Tube 20.1-3 ppm Y 12.3eVv NA ppml 3 REL = 2 ppm, ST 5 ppm 100 ppm | 0.2ppm | 0.2ppm [ 0.2ppm | 0.2ppm | 0.3 ppm |Coated, Sodium NéSOS“H 0'54{'25013/?'"'
loxide Drager Chip 20.4-10 ppm v mgim TLV = ST 0.25 ppm Carbonate, 225-
SPM Flex 0.01-2.5 ppm Y 9005




Table 5 - Electroplating Facility (Spill, Release, or Fire)

Instrument Guidance

—  Regulatory Guidance

DRAFTO1

Reference —

—
Occupational Action Levels PAC-1 Air Sampling
Target i insi i
g L (R Detection Intrinsically Conversion I . Flow Rate/
Compound Level Safe (Y/N) TWA IDLH 1-hr 8-hr A Media Method Total
Volume
VOCs and Gases (continued)
] 2-50 ppm,
Dréger Tube 20-zsgp Y NA PEL = 100 ppm, C 200 ppm, Sorbent Tube,
_ ppm 1ppm =537 300 ppm (5 mins) 1000 ppm Anasorb CSC, NIOSH 0.01-0.2
TCE Dréger Chip 25-100 ppm Y 9.45ev mg/ma' QEL Ten C:p 130ppm | 84ppm | 77ppm | 130ppm | 100ppm | 226-01/Summa [} oo L | Lmin; 1-30L;
MultiRAE/AreaRAE 10.6 lamp, _ N canister/Tedlar <200mL/min
PID* 0-2000 ppm Y 054 TLV =10 ppm, ST 25 ppm Bag
PEL = 100 ppm, C 200 ppm, iﬁ;::;?gg 0.01-0.2
i 1 =6.78 . A
PCE MUIRAE/ATeaRAE | - 5300 ppm Y 932y | 10-61amp, | 1ppm =6 300 ppm 150PPM | 35 pom | 35ppm | 35ppm | 35ppm | 100 ppm | 226-01Summa |, NOSH | Umin; 140
PID* 0.57 mg/m REL = Ca Ca A 1003/ TO 15 A
_ Canister/Tedlar <200mL/min
TLV = 25, ST 100 ppm bag
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 2
] 0.5-5 ppm,
Drager Tube Y
9 5-30 ppm NA PEL = 1 ppm, C 5 ppm iﬁ;::;?;é 0.05 L/min;
i Drager Chi 20.3-10 Y 1 =2.56 i ' i
Vinyl fager Lhp ppm 9.99 eV ppm =2 (15 mins) NA | 250ppm | 140ppm | 70ppm | 250 ppm | 500 ppm | 226-01/Summa |, NIOSH | <200mL/min
Chloride 10.6 lamp mg/m REL = Ca Canister/Tedlar | 1007/TO 15| (6L Summa);
0.5-2,000 1.281 (10 TLV =1ppm bag 07-5L
TVA 2020 > (P|D)ppm Y ppm) -
1.234 (1000
ppm)
Dréger Tube 0.02-1 ppm Y NA PEL = 0.1 ppm
Dréager Chip 0.05-2 ppm Y 1ppm =4.05 | REL = 0.1 ppm, C 0.2 ppm . . . Sorbent Tube, -
Phosgene VUGRAE/ATGaRAE 00 11.55eV 117 lamp, mg/m® (15 mins) 2 ppm 0.3 ppm* [ 0.08 ppm* | 0.04ppm* | 0.027 ppm NA XAD-2, 226-117 OSHA 61 |1 L/min; 240 L
PID* 0-2000 ppm Y 85 TLV =0.1ppm
Dréager Tub - 3 Y
rager Tube 1-5 mg/m PEL = 1 mg/m® Filter, 7-mm | ooy | 15 Lmin; 15-
Sulfuric Acid pH Paper 0-14 Y 12.4ev NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m*| 0.2 mg/m*| 0.2 mg/m*| 0.2 mg/m*| 2 mg/m® | diameter quartz 7908 2000 L
SPM Flex 0.005-0.75 ppm LV = 0.2 mg/m* fiber 225-1627
AreaRAE HCI 0-15 ppm v Cartridge — two
Hydrochloric Sensor 37-mm diameter
i " 0.2-3 ppm, _ PEL = C 5 ppm cellulose nitrate, -
1 =1.49 ] -
o g‘r’(')d on Dréger Tube 3-20 ppm Y 1274ev| NA p’:nm/ma REL = C 5 ppm 50ppm | 1.8ppm | 1.8ppm | 1.8ppm | 18ppm | 3ppm one filter N;S;H 2 ngl,”fo
(Cr):lorige) Drager Chip 21-25 ppm Y ¢ TLV=C2ppm impregnated
pH Paper 0-14 Y with NA,CO3
SPM Flex 0.02-20 ppm Y 2259082




Target

Compound®

—

Instrument

VOCs and Gases (continued)

Table 5 - Electroplating Facility (Spill, Release, or Fire)

Instrument Guidance

Detection
Level

Intrinsically
Safe (Y/N)

P

PID CF
()

Conversion

Occupational Action Levels

TWA

IDLH

1-hr

—  Regulatory Guidance

AEGL-1

4-hr

8-hr

PAC-1

15-min
TWA

ERPG-1

1-hr

Media

Cartridge — two

Method

Reference —
Air Sampling

Flow Rate/
Total
Volume

" 1-15 ppm,
Dréager Tube 15_50p§pm Y 37-mm diameter
_ PEL =2 ppm cellulose nitrate, .
- . 1 ppm =258 N NIOSH 2 L/min; 30-
Nitric Acid pH Paper 0-14 Y 11.95eVvV NA mg/m® REL = 2 ppm, ST 4 ppm 25ppm | 0.16 ppm | 0.16 ppm | 0.16 ppm | 0.16 ppm 1 ppm ~one filter 7907 600 L
TLV =2 ppm, ST 4 ppm impregnated
with NA,CO;
SPM Flex 0.02-20 ppm Y 225.9032
MultiRAE/AreaRAE
Hvd i HCN Sensor 0-50 ppm Y
yarocyanic Sorbent Tube —
: i 0.5-50 ppm, _ PEL = 10 ppm S ,
D Tub Y 1 =11 -
Acid rager ube 5-50 ppm 136 eV NA ppm =~ REL = ST4.7 ppm S 50ppm | 20ppm | 1.3ppm | 1ppm | 2ppm NA | sodalimeand | NIOSH 00502
(Hydrogen Drager Chi 250 bom v mg/m TLV =47 ppm S glass fiber filter 6017 L/min; 2-90 L
Cyanide) 9 p . 226-28
pH Paper 0-14 Y
SPM 0.2-30 ppm Y
Metals - as particulates
0.001-400
TSI DustTrak 1I*** 3 N
mg/m
Preloaded
TSI DustTrak 0.001-150
DRX* ma/m® N PEL = 0.1 mg/im® Cassette, MCE,
Cadmium 9 NA NA NA REL = Ca 9 mg/m® 0.10 0.063 0.041 0.4 ma/m? NA  |0-8um,37mm, 3| NIOSH  |1-3 Limin; 25-
Pocket Pump TLV = 0.01 mg/m? (dus), Ca mgm® | mgm® | mgm® [°O+mom Piece, PRE- 7048 1500 L
TOUCH NA Y 0.002 mg/m® (respirable) BAND%'Zl’v 225-3
Aircon-2 NA N
0.001-400
TSI DustTrak II*** 3 N
mg/m 5
PEL = 0.1 mg/m® (fume), 1 Preloaded
0.001-150
TS::)%L;(sflrak mgim® N mg/m? (dust) Cassette, MCE,
REL=0.1 mg/m3 (fume), 1 3 3 0.8um, 37mm, 3| NIOSH | 1-3 L/min; 50-
Copper Pocket Pump NA Y " e NA mg/m? (dust) 100 mgfm NA NA NA s maim e Piece, PRE- 7029 1500L
TOUCH TLV = 0.2 mg/m® (fume), 1 BANDED, 225-3
3 . 01
mg/m® (dust, mist)
Aircon-2 NA N
0.001-400
TSI DustTrak 1I*** 3 N
mg/m
Preloaded
. TSI DustTrak 0.001-1?0 N PEL = 0.005 mg/m® Cassette, PVC, .
Chromium DRX*** mg/m 3 3 NIOSH | 1-4 L/min; 8-
i NA NA NA REL = 0.001 mg/m 15 mg/m NA NA NA NA NA GLA-5000, 7600 2001
Pocket Pump TLV = 0.05 mg/m® 5.0um, 37mm, 2
TOUCH NA Y Piece, 225-802
Aircon-2 NA N

DRAFTO1



DRAFTO1

Table 5 - Electroplating Facility (Spill, Release, or Fire)

— Instrument Guidance ———— —  Regulatory Guidance I Reference —
D Occupational Action Levels AEGL-1 PAC-1 ERPG-1 Air Sampling
Target D ion Intrinsicall .
g 1 Instrument EiEHe TSIy IP LAMP, CF Conversion 15-min . Flow Rate/
Compound Level Safe (Y/N) 1SO TWA IDLH 4-hr 8-hr 1-hr Media Method Total
(1S0) b Volume
Metals - as particulates
TSI DustTrak 1+ 0'001'430 N
mg/m
TSI DustTrak 0.001-150 N Preloaded
ok 3
oR mom PEL = 0.05 mg/m 015 uC Sﬁffnae%mﬁi ,\‘7?3%}4 1-4 L/min; 50.
- 3 3 . . s s X - ; 50-
Lead NA NA NA REL = 0.05 mg/m3 100 mg/m NA NA NA i NA Piece, PRE. NIOSH 20001,
Pocket Pump NA v TLV = 0.05 mg/m BANDED, 225-3] 7301
TOUCH 01
Aircon-2 NA N
0.001-400
TSI DustTrak II*** 3 N
mg/m
TSI DustTrak 0.001-150 N Preloaded
bR mo/m’ PEL =1 mg/m® ocglsjf:n:%r’\nﬂrcrii NIOSH | 1-4 L/min; 5
Nickel NA NA NA REL = 0.015 mg/m*® 10 mg/m® NA NA NA  |4.5mg/m® NA "Piece, PRE- 7300 1000 L
Pocket Pump NA v TLV = 1.5 mg/m® (respirable) BANDED, 225-3
TOUCH o1
Aircon-2 NA N
Particulate
0.001-400
TSI DustTrak II*** 3 N )
mg/m PEL = 15 mg/m® (total, 5 Fier (o) 05"(‘)'5’(5” ) 1-2 L/min
= 3 " ilter (total total) | (total); 7-133 L
Particulate |  TS!DustTrak 0.001-1%0 N NA NA NA mg/m’ (respirable) NA NA NA NA |10mgm®| NA |Cyclone+Fiter| NIOSH | 1.7-25 Limin
5 DthXP mg/m = 103rn g/m” (total), 3 (respirable) 0600 |(respirable); 20-
ocket Pump mg/m” (respirable) respirable; 400 L
TOUCH NA Y (respirable)
Aircon-2 NA N
Model 192 Micro R
Exposure Rate 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-
2 wl 44-9 Pancake | 02999 Rihr or N 300 cpm
999,000 cpm
Probe
Ludlum Model 2241- Y 3
T 0-9,999 R/hr or RADeCO Filter [ RSSOP a = 2500 ft
Radiation | 3w/ 44;—:) tl;'eancake 999,000 cpm N NA NA NA 300 cpm NA NA NA NA NA NA Paper (2°) 2005501 | gy = 1250 1€
Ludlum Model 2241
W/ 43-90 Alpha | %::999 Rihr or N 300 cpm
. 999,000 cpm
Scintillator
Model 2241 w/
Model 44-10 Nal | ©-2:999 Rihr or N 300 cpm
999,000 cpm
Detector




DRAFTO1

Table 5 - Electroplating Facility (Spill, Release, or Fire)

Notes:

DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants 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. |f 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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/m°) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Drager-Tube & CMS-Handbook 18th Edition Drager tube information

*AEGL-2--There are no AEGL-1 for this compound.
**P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate
results from 1-10.000 ppm.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to NR- Not Rated

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

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

Ca - carcinogen OSHA -- Occupational Safety and Health Administration
CDC -- Centers for Disease Control and Prevention PAC -- protective action criteria

CF -- conversion factor PCE -- Perchloroethylene

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

cpm -- counts per minute PID -- photoionization detector

CSC -- coconut shell charcoal ppb -- parts per billion

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

ERPG -- emergency response planning guideline PVC -- polyvinyl chloride

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

FID -- flame ionization detector rec. -- recommended

HCI -- hydrocholoric acid REL -- recommended exposure limit (NIOSH)

HCN -- hydrocyanic acid SO, -- sulfur dioxide

H,S ---hydrogen sulfide SPM -- single-point monitor

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

IP -- ionization potential ST -- short-term

ISO -- isobutylene TCE -- trichloroethylene

L/min -- liter per minute TEEL -- temporary emergency exposure limit

MCE -- mixed cellulose ester membrane TLV -- threshold limit value (ACGIH)

mg/m? -- milligrams per cubic meter TVA -- toxic vapor analyzer

pg/m® -- micrograms per cubic meter TWA -- time-weighted average

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

NA -- not available/applicable WISER -- Wireless Information System for Emergency Responders

NA,CO; -- sodium carbonate



Table 6 - General Industrial (Fire/Fireworks)

(Also refer to Table 3)

— Instrument Guidance——— | Regulatory Guidance

Health Guidance Values Occupational Action Levels

Target Detection Intrinsically

) PID LAMP,
Instrument

IP Conversion

Compound* Level Safe (Y/N) CF (ISO) Residential Commercial TWA IDLH

VOCs and Gases

PAC-1

15-min
TWA

ERPG-1

1-hr

Reference —
Air Sampling

Flow Rate/

Sieed Total Volume

UltraRAE PGM-
7360 (benzene | 0.05-200 ppm Y 9.8 lamp, 0.55
specific mode)**
" 0.25-2 ppm,
Dréager Tube Y
2-10 ppm NA Sorbent Tube, .
m - NIOSH  |<0.2 L/min; 5-30
Dréger Chip 0.2-10 ppm Y 1 ppm = 3.19 PEL =1 ppm, ST 5 pm Anasorb CSC, 1501 L
Benzene | MultiRAE/AreaRAE 9.24eV [ 10,6 lamp, ; 3 NA NA REL =0.1ppm, ST 1ppm | 500 ppm [ 52 ppm 18 ppm 9 ppm 52 ppm 50 ppm | 226-01/Summa To-15 <200 mL/min
PID* 0-2000 ppm Y 0.47 mgim TLV = 0.5 ppm, ST 2.5 ppm Canister/Tedlar | "~ -
bag
0.5-2,000 ppm 10.6 lamp
(PID) 0.294 (10
-
TVA 2020 1-10,000 ppm Y ppm) - 0.282
(FID) (1000 ppm)
MUltiRAE/AreaRAE g-zsggoppm, v
CO Sensor i ppm
ext range Fivel
ive-layer
" 5- 150 ppm, _ PEL =50 ppm L
Carbon Drager Tube | 136 700 ppm Y 14.01 eV NA Lppm =115 NA NA REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 75ppm | 200 ppm | 2luUMinized gas | OSHAID |\ i 5 gy
Monoxide mg/m3 - sampling bag, 210
TLV =25 ppm .
262-01
Dréger Chip 5-150 ppm Y
AreaRAE HCI
Sensor 0-15 ppm Y Cartridge — two
: 37-mm diameter
Hydrochloric .. 0.2-3 ppm,
A Dréger Tube Y PEL =C 5 ppm cellulose nitrate
3-20 ppm 1 =1.49 pp! , 3 0.
Acid - y £ 12.74 eV NA ppm 3 NA NA REL = C 5 ppm 50 ppm 1.8 ppm 1.8 ppm 1.8 ppm 1.8 ppm 3 ppm one filter NIOSH 2 Limin; 30-600
(Hydr(?gen Drager Chip 21-25 ppm Y mg/m TLV =C 2 ppm impregnated 7907 L
Chloride) pH Paper 0-14 Y with NA,CO5
225-9032
SPM Flex 0.02-20 ppm Y
MultiRAE/AreaRAE
Hydrocyanic HON Sensor osomen i Sorbent Tub
orbent Tube —
. . 0.5-50 ppm, _ PEL=10ppm S . .
Dréger Tub Y 1ppm=11 - :
y ’;C'd rager Tube 550 ppm 1366V NA ppm/ s NA NA REL = ST 4.7 ppm S 50ppm | 20ppm | 1.3ppm | 1ppm | 2ppm NA 5.222 f':[)":r :I’:gr N£157H 0'052‘?5)"!"“”'
(Cy r(_)gen Drager Chip 2-50 ppm Y mgim TLV=4.7ppm S 9 22628
yanide) pH Paper 014 Y
SPM 0.2-30 ppm Y
Dréger Tube 0.02-1 ppm Y NA PEL = 0.1 ppm
a i - 1 =4.05 =
Phosgene Drager Chip 0.05-2 ppm Y 11.55 eV ppm =4 NA NA REL=01ppm, CO2ppm | 5 o | 0.3 ppme |0.08 ppm* | 0.04ppm* 0027 ppm| NA | SOPentTUbe, | pin61 | 1 Lmin; 240 L
MUIRAE/AreaRAE mg/m (15 mins) XAD-2, 226-117
PID* 0-2000 ppm Y 11.7 lamp, 8.5 TLV = 0.1 ppm
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Table 6 - General Industrial (Fire/Fireworks)

(Also refer to Table 3)

Regulatory Guidance T
PAC-1

Reference —
Air Sampling

—— Instrument Guidance———— |

Health Guidance Values Occupational Action Levels ERPG-1

Target Detection Intrinsically PID CF

Compound*

Instrument

VOCs and Gases (continued)

Level

Safe (Y/N)

IP

(5e))

Conversion

Residential

Commercial

TWA

IDLH

1-hr

8-hr

15-min
TWA

1-hr

Method

Flow Rate/
Total Volume

’ 0-100 ppm,
MultiRAE/AreaRAE
H,S Sensor 0-1000 ppm Y
ext. range
Sorbent Tube, .
g Drager Tube 20.2-6 ppm Y NA PEL = C 20 ppm, 50 ppm (10 Silica Gel, For OSHA | 0.05 L/min; 12 L
Hydrogen Drager Chi >0.2-5 ppm Y lppm=14 mins) i 1008 0.1to 1.5 L/min
Sulfide g P pp! 10.46 eV mg/m? NA NA REL = C 10 ppm (10 mins) 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Hydrogen NIOSH | (0.2 Limin rec);
SPM Flex 0.001-9.999 % TLV =1 ppm, ST 5 ppm Sulfide, Sulfur | = “g 1 1.2-40L
ppm ' Dioxide, 266-177 :
M”"'RﬁéﬂeaRAE 0-2000 ppm Y 10.6 lamp, 3.3
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y Py
" 0.5-5 ppm,
Dréger Tube 5-30 ppm Y NA PEL = 1 ppm, C 5 ppm Sorbent Tube, N
Vinyl Drager Chi >0.3-10 ppm Y 1ppm = 2.56 (15 mins) Anasorb CSC, NIOSH 0.05 L/min;
i g p — P! 9.99 eV 3 NA NA _ NA 250 ppm | 140 ppm | 70 ppm | 250 ppm | 500 ppm | 226-01/Summa <200mL/min;
Chloride mg/m REL = Ca . 1007/TO 15
10.6 lam _ Canister/Tedlar 0.7-5L
p TLV =1 ppm bag
0.5-2,000 ppm 1.281 (10
-
TVA 2020 (PID) Y ppm) - 1.234
(1000 ppm)
Mult;%AEsleA;z:rRAE 0-20 ppm Y Preloaded
2 _ PEL =5 ppm Cassette, MCE. .
— 1 =262 ] ) _ .4
DS. ulf_:r Dréger Tube 20.1-3 ppm Y 123ev NA ppm e NA NA REL =2ppm, ST5ppm | 100ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3ppm |Coated, Sodium Nég;H 05 1'250'6/T'"’ 4
ioxide Drager Chip | 20.4-10 ppm Y mg/m TLV = ST 0.25 ppm Carbonate, 225-
SPM Flex 0.01-2.5 ppm Y 9005

Metals - as particulates

0.001-400
TSI DustTrak [1*** 3 N
mg/m
TSI DustTrak 0.001-150 N Preloaded
DRX** /m*
mg/m PEL = 0.05 mg/m® Cassette, MCE, | NIOSH
' 0.15 0.8um, 37mm, 3| 7300, 1-4 L/min; 50-
- 3 3 v , a N
Lead NA NA NA NA NA ?E\'/— = g'g: mg//m3 100 mg/m*|  NA NA NA mg/m® NA Piece, PRE- | NIOSH 2000 L
=0.! mg/m -
Pocket Pump - y 9 BAND%Ii, 2253{ 7301
TOUCH
Aircon-2 NA N
2-30,000
Lumex RA-915M M N
ng/m
- [100-3,000,000
Lumex RA-915 Light| ng/m3 N PEL = C 0.1 mg/m®
0.003 to 0.999 (100 g/’ S
. 0 0. 3
=o0. 0.67 0.33 0.15
Jerome 431X mgfm® N REL = 0.05 mg/ma S (vapor) 10 mg/m® |1.7 mg/m 3 3 3 Sorbent Tube, NIOSH  |0.15-0.25 Limin:
Mercury NA NA NA 1 ug/m® 3 pgim® (50 pg/m?), (10000 | (1700 | M9m™ | mg/m mg/m NA | Anasorb Caoo, | NOSH (1925 Lmin:
Jerome J405  |0.5-999 pg/m® N € 0.1 mg/m’ (other) ugm®) | wgim3) | €70 (330 (1so 226-17-1A -
(100 pg/m3) Hg/m3) | ug/im3) | pg/m3)
Jerome 505 0-05-0-5300 N TLV = 0.025 mg/m® S
ug/m (25 pg/m3)
Drager Tube 0.05-2 mg/m® Y




Table 6 - General Industrial (Fire/Fireworks)

(Also refer to Table 3)

— Instrument Guidance———, | Regulatory Guidance T Reference —
Health Guidance Values Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target | — Detection  Intrinsically P PID CF Conversion it Flow Rate/
Compound® Level Safe (Y/N) (El9)] Residential Commercial TWA IDLH 1-hr 8-hr -min 1-hr Media Method OW Rale
TWA Total Volume
Particulate
TSI DustTrak II#+ 0‘001'4? 0 N
mg/m
_ 3 NIOSH | 1-2 L/min (total);
TSI DustTrak 0.001-150 N PEL =15 mg/m" (ttal), 5 Filter (total) | 0500 (total) 7T;I; E_O a)
Particulate DRX* mg/m’ NA NA NA NA NA mg/m® (respirable) NA NA NA NA  [10mgm®| NA | Cyclone+Fiter| NIOSH | 1.7-2.5Lmin
Pocket Pump NA v TLv= 103mg/m. (total), 3 (respirable) 0600 (respirable); 20-
TOUCH mg/m® (respirable) (respirable) 400 L
Aircon-2 NA N

Model 192 Micro R

Exposure Rate | 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr RADECO Filt RSSOP - 2500
Radiation | 3w/ 44-9 Pancake | or 999,000 N NA NA NA NA NA 300 cpm NA NA NA NA NA NA e e a=
Probe ¢ Paper (2") 209/501 B/Y = 1250 ft*
pm
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm

Detector cpm
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Table 6 - General Industrial (Fire/Fireworks)

(Also refer to Table 3)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum
model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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 mglmz) 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.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

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

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréager-Tube & CMS-Handbook 18th Edition Dréager tube information

*AEGL-2--There are no AEGL-1 for this compound.
**P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate results from 1-10.000 ppm.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to

ACGIH -- American Conference of Governmental Industrial Hygienists NO -- nitric oxide

AEGL -- acute exposure guideline levels NO, -- nitrogen dioxide

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) OSHA -- Occupational Safety and Health Administration
CDC -- Centers for Disease Control and Prevention MCE -- mixed cellulose ester membrane

CF -- conversion factor PAC -- protective action criteria

cpm -- counts per minute

CSC -- coconut shell charcoal

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
eV -- electron volt

FID -- flame ionization detector

HCI -- hydrocholoric acid

HCN -- hydrocyanic acid

H,S ---hydrogen sulfide

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

1SO -- isobutylene

L/min -- liter per minute

mg/m?® -- milligrams per cubic meter

NA -- not available/applicable

NA,CO; -- sodium carbonate

ng/m? -- nanograms per cubic meter

NIOSH -- National Institute for Occupational Safety and Health

PEL -- permissible exposure limit (OSHA)

PID -- photoionization detector

ppm -- parts per million

R/hr -- Roentgens per hour

rec. -- recommended

REL -- recommended exposure limit (NIOSH)
S -- skin notation (compound may be absorbed through the skin)
S0, -- sulfur dioxide

SPM -- single-point monitor

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

TEEL -- temporary emergency exposure limit
TLV -- threshold limit value (ACGIH)

TWA -- time-weighted average

uglm3 — micrograms per cubic meter

WR/hr -- micro Roentgens per hour

VOC -- volatile organic compound

WISER -- Wireless Information System for Emergency Responders

DRAFTO1



Table 7 - Landfill (Release or Fire) DRAFTOL

(If the Landfill is on fire, also refer to Table 3)

— Instrument Guidance———— —  Regulatory Guidance I Reference —
5B Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Detection  Intrinsically )
Instrument IP LAMP, CF Conversion 15-min . Flow Rate/
Compound* Level Safe (Y/N TWA IDLH r 8-hr 1-hr Media Method
& N (1SO) TWA Total Volume
Gases
1-10,000 ppm
TVA 2020** (FID) Y
3 no response ) )
Methane’ (PID) 12.61 eV NA NA <19.5% O, (simple asphyxiant) NA NA NA NA NA NA NA NA NA
. 0-100% LEL, Of
MultiRAE/AreaRAE 30% O, Y
. 0-500 ppm,
MultiRAE/AreaRAE
CO Sensor 0-2000 ppm Y
ext range Five
" 5- 150 ppm, PEL = 50 ppm ive-layer
Dréager Tube Y 1 =115
Carbon 9 100-700 ppm 1401evV| NA ppm = 2 REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 75ppm | 200 ppm |2uminizedgas | OSHAID |\ oy 5 gy
Monoxide mg/m - sampling bag, 210
TLV = 25 ppm
262-01
Dréger Chip 5-150 ppm Y
] 0-100 ppm,
e kol
2 ext. range Sorbent Tube,
Drager Tube 20.2-6 ppm Y NA PEL = C 20 ppm, 50 ppm (10 Silica Gel, For OSHA 1008 0.05 L/min; 12 L
Hydrogen Drager Chi >0.2-5 ppm % lppm=14 mins) Hydrogen 0.1to 1.5 L/min
Sulfide ger=np | =20 pp 10.46ev mg/m® | REL=C 10 ppm (10 mins) | 100 PP | 0.51ppm | 0-36 ppm | 0.33 ppm | 051 ppm | 0-1PPM | g ige Syifur Nég’;” (0.2 Limin rec);
SPM Flex 0.001-9.999 v TLV = 1 ppm, ST 5 ppm Dioxide, 266- 1.2-40 L
ppm 177
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 33
MultiRAE/AreaRAE
0-20 ppm Y
SO, Sensor PP Preloaded
Dréger Tube 20.1-3 ppm Y 1 =262 PEL =5 ppm Cassette, MCE, g i
Sulfur Dioxide P i R 12.3eV NA pem 5 REL = 2 ppm, ST 5 ppm 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm |Coated, Sodium NIOSH 10.5-1.5 Limin; 4
Dréger Chip 20.4-10 ppm Y ma/m 6004 200 L
TLV = ST 0.25 ppm Carbonate, 225-
SPM Flex 0.01-2.5 ppm Y 9005
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Table 7 - Landfill (Release or Fire)

(If the Landfill is on fire, also refer to Table 3)

Reference —
Air Sampling

— Instrument Guidance———— —  Regulatory Guidance I

Occupational Action Levels AEGL-1 PAC-1 ERPG-1

PID
IP LAMP, CF Conversion
(1S0)

Target Detection

Level

Intrinsically

) Flow Rate/

Total Volume

15-min
TWA

Instrument

TWA IDLH 1-hr 4-hr 8-hr 1-hr Media Method

Compound*

Gases (continued)

Alpha Track
NRC DAC occupational = Detector, Passive, min. 7-
i Activated day exposure
Continuous Radon 30pCifl with progeny, 4000 Carbon Lab read- eriod; Instant
Radon** . 0.4 pCilL - = N NA NA NA pCi/l pure 40 hr/wk exposure NA NA NA NA NA NA N p S~
Monitor (CRM) period Canister, Lucas out grab, or time
OSHA MPC= 100pCill. Cell or Tedlar |nFegrated for
Bag (grab variable periods
sample)
MultiRAE/AreaRAE 0-2000 ppm v 10.6 lamp,
PID** 2
R 0.5-5 ppm,
Drager Tube 5-30 ppm Y NA PEL =1 ppm, C 5 ppm is:;i?ttngjgé‘ 0.05 L/min;
: ; Drager Chi >0.3-10 ppm 1ppm = 2.56 (15 mins) *| NIOSH |<200mL/min (6L
Vinyl Chloride 9 P : ppi 9.99 eV 5 _ NA 250 ppm | 140ppm | 70ppm | 250 ppm | 500 ppm |226-01/Summa .
10.6 lam mg/m REL = Ca B 1007/TO 15| Summa); 0.7-5
P _ Canister/Tedlar
TLV = 1 ppm L
1.281 (10 bag
0.5-2,000 ppm
TVA 2020** (PID) Y ppm) -
1.234 (1000
ppm
Particulate
0.001-400
TSI DustTrak [+ 5 N
mg/m
- PEL = 15 mg/m® (total), 5 NIOSH | 1-2 L/min (total);
TSI DustTrak 0.001-150 N i (r?espirahle) Filter (total) | 0500 (total) 71331
Particulate DRX mg/m NA NA NA " . NA NA NA NA | 10mg/m®| NA |[Cyclone +Filter| NIOSH | 1.7-2.5 Limin
Pocket Pump NA v L= 103I'ng/mb (total), 3 (respirable) 0600 (respirable); 20-
TOUCH mg/m” (respirable) (respirable) 400 L
Aircon-2 NA N

Model 192 Micro R

Exposure Rate | 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
L Ludlum Model 2241-| 0-9,999 R/hr RADeCO Filter | RSSOP a=2500 ft*
Radiation | 3,/ 44.9 pancake | or 999,000 N NA NA NA 300 cpm NA NA NA NA NA NA Paper (2') | 209/501 | By = 1250 f°
Probe cpm
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm

Detector cpm




Table 7 - Landfill (Release or Fire) DRAFTOL

(If the Landfill is on fire, also refer to Table 3)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

®lonization potential value not availble in the NIOSH pocket guide to chemical hazards. IP information from the Nastional Institute of Standards and Technology.

AEGL-1 is the airborne concentration 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/m®) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Drager-Tube & CMS-Handbook 18th Edition Drager tube information

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

**PIDs and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate
results from 1-10.000 ppm.

** Radon is unlike any other gas and does not follow the typical guidelines. Consult with a Health Physicist.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to MPC -- maximum permissable concentraion

< -- less than NA -- not available/applicable

% -- percent NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists NRC DAC -- US Nuclear Regulatory Commission derived air concentraion
AEGL -- acute exposure guideline levels O, -- Oxygen

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) OSHA -- Occupational Safety and Health Administration
CDC -- Centers for Disease Control and Prevention PAC -- protective action criteria

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

cpm -- counts per minute PID -- photoionization detector

CSC -- coconut shell charcoal ppm -- parts per million

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

ERPG -- emergency response planning guideline rec. -- recommended

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

FID -- flame ionization detector SO, -- sulfur dioxide

H,S ---hydrogen sulfide SPM -- single-point monitor

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

IP -- ionization potential TEEL -- temporary emergency exposure limit

ISO -- isobutylene TLV -- threshold limit value (ACGIH)

L/min -- liter per minute TVA -- toxic vapor analyzer

LEL -- lower explosive limit TWA -- time-weighted average

mg/m® -- milligrams per cubic meter VOC -- volatile organic compound

HR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders



Table 8 - Magnesium (Fire) DRAFTO01

— Instrument Guidance——— , Regulatory Guidance I Reference —

Occupational Action Levels PAC-1 ERPG-1 Air Sampling

Target Detection Intrinsically

_ LAMP, CF
Instrument

IP Conversion -mi
(10) TWA IDLH ghr 2Ny Method oW Rate/
Total Volume

Compound* Level Safe (Y/N)

VOCs and Gases

UltraRAE PGM- 9.8 lam
7360 (benzene | 0.05-200 ppm % 6 1amp,
o 0.55
specific mode)**
A 0.25-2 ppm,
Dréager Tube Y
- 2-10 ppm NA Sorbent Tube, <0.2 Umin: 5-30
Dréger Chip 0.2-10 ppm Y 1 ppm =3.19 PEL =1 ppm, ST5pm Anasorb CSC, | NIOSH 1501 | = =1 T
Benzene MultiRAE/AreaRAE 9.24eV | 10.6 lamp, i 3 REL=0.1ppm, ST1ppm | 500 ppm | 52 ppm 18 ppm 9 ppm 52 ppm 50 ppm  [226-01/Summa TO-15 <200 mL/min
PID** 0-2000 ppm Y 0.47 mgim TLV = 0.5 ppm, ST 2.5 ppm Canister/Tedlar| ~ TO-3 =
10.6 | bag
0.5-2,000 ppm -oamp
PID) 0.294 (10
TVA 2020 Y ppm) -
1-10,000 ppm 0.282 (1000
(FID)
ppm)
MUliRAE/AreaRAE | 200 PPI: v
CO Sensor pp
ext range .
PEL = 50 ppm Five-layer
Carbon " 5- 150 ppm, 1ppm =115 - aluminized gas .
Dréger Tube Y = * * * X
Monoxide g 100-700 ppm 14.01ev NA mg/m3 REL =35 pf)m, C 200 ppm | 1200 ppm | 83 ppm 33 ppm 27 ppm 75 ppm | 200 ppm sampling bag, OSHAID 210 1L/min,2-5L
TLV =25 ppm
262-01
Dréager Chip 5-150 ppm Y
" 0-100 ppm,
AR S aron |
2 ext. range Sorbent Tube,
Drager Tube 20.2-6 ppm Y NA PEL = C 20 ppm, 50 ppm (10 Silica Gel, For 0.05 L/min; 12 L
Hydrogen Drager Chi >0.2-5 ppm Y lppm=14 mins) Hydrogen OSHA 1008 | 0.1 to 1.5 L/min
Sulfide 9o e - 001_:599 1046 eV mg/m® REL = C 10 ppm (10 mins) | 00 PPM [ 051 ppm | 0-36 ppm | 0.33 ppm | 0.51ppm | O.1PPM | g e ‘Syifur | NIOSH 6013 | (0.2 Limin rec);
SPM Flex : | Y TLV =1ppm, ST 5 ppm Dioxide, 266- 1.2-40L
ppm 177
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 33
MultiRAE/AreaRAE 0-20 v Preloaded
SO, Sensor -20 ppm _ Cassette, MCE,
_ PEL = 5 ppm .
o - 1 ppm = 2.62 _ Coated, 0.5-1.5 L/min; 4-
Sulfur Dioxide Dréger Tube 20.1-3 ppm Y 12.3eV NA mgim® REL =2 ppm, ST5ppm | 100ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm Sodium NIOSH 6004 2001
Drager Chip 20.4-10 ppm Y TLV = ST 0.25 ppm Carbonate, 225
SPM Flex 0.01-2.5 ppm Y 9005
" 0.2-2%,
Dréger Tube 0.5-3% Y
Gastec
" 0-100% LEL, <19.5% O2
’ 1 =0.82
Hydrogen | MuliRaelAreaRae | =4 3000 55 Y 1543eV| NA ppm =9 (simple asphyxiant) NA NA NA NA NA NA | DetectorTube, | o o NA
mg/m Hydrogen, 0.5-
MUIiRAE/AreaRAE 26 Vol, 810-50
ulti real
H, Sensor 0-1000 ppm Y




Table 8 - Magnesium (Fire) DRAFT01

— Instrument Guidance——— , Regulatory Guidance I Reference —

Occupational Action Levels PAC-1 ERPG-1 Air Sampling

Target Detection Intrinsically

LAMP, CF
Instrument

IP Conversion 15-min Flow Rate/

e Level Safe (Y/N 1SO; ! N
Compound (YIN) (E9)] TWA IDLH 8-hr A 1-hr Method 0o lume

Metals - as particulates

0.001-400
TSI DustTrak [1*** 3 N
mg/m
TSI DustTrak 0.001-150 N Preloaded
DRX*** 3
mg/m PEL = 15 mg/im® (dust), 5 Cassoue, MCE,
Magnesium NA NA NA (respirable) REL= 10 (fume) | 750 mg/im®| ~ NA NA NA - [18mgm® | NA | o SR | NIOSH 7301 | 1-4 Limin; 5-67 L
- 3 " 2
Pocket Pump NA v TLV = 10 mg/m BANDED, 225-
TOUCH 3-01
Aircon-2 NA N

Particulate

0.001-400
TSI DustTrak [1*** 3 N
mg/m
- 3 1-2 L/min (total); 7
TSI DustTrak 0.001-150 N PEL = 15 mg/m" ttal), 5 Fiter (o) | NIOSH 0500 B (L" al)
Particulate DRX* mg/m® NA NA NA mg/m® (respirable) NA NA NA NA | 10mgim*| NA |cyclone + Filter| (1) 1.7-2.5 Umin
TLV = 10 mg/m® (total), 3 ° NIOSH 0600 | 1/
Pocket Pump 3 ! (re . 20-400|
TOUCH NA Y mg/m” (respirable) \ L
Aircon-2 NA N

Radiation?

Model 192 Micro R

Exposure Rate | 0-5,000 uR/hr N 10 pR/hr
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake | or 999,000 N 300 cpm
Probe cpm
- Ludlum Model 2241-| 0-9,999 R/hr RADeCO Filter| RSSOP a = 2500 ft*
Radiation 3w/ 44-9 Pancake | or 999,000 N NA NA NA 300 cpm NA NA NA NA NA NA Paper (2) 2001501 BY = 1250 18
Probe cpm
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm

Detector cpm




Table 8 - Magnesium (Fire)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas proportional detector,
Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

3Dréxger tubes are available at lower detection limits; however, the tubes listed have detection ranges within the action levels.

AEGL-1 is the airborne concentration 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/m°) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréger-Tube & CMS-Handbook 18th Edition Dréager tube information

*AEGL-2--There are no AEGL-1 for this compound.
**P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate results
from 1-10.000 ppm.

**DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to HR/hr -- micro Roentgens per hour

ACGIH -- American Conference of Governmental Industrial Hygienists NA -- not available/applicable

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 work exposure) OSHA -- Occupational Safety and Health Administration
CDC -- Centers for Disease Control and Prevention O -- oxygen

CF -- conversion factor PAC -- protective action criteria

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

cpm -- counts per minute PID -- photoionization detector

CSC -- coconut shell charcoal ppm -- parts per million

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

ERPG -- emergency response planning guideline REL -- recommended exposure limit (NIOSH)

eV -- electron volt SO, -- sulfur dioxide

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

H, -- hydrogen SSHASP -- site-specific health and safety plan

H,S ---hydrogen sulfide TEEL -- temporary emergency exposure limit

IDLH -- immediately dangerous to life and health TLV -- threshold limit value (ACGIH)

IP -- ionization potential TVA -- toxic vapor analyzer

ISO -- isobutylene TWA -- time-weighted average

L/min -- liter per minute VOC -- volatile organic compound

MCE -- mixed cellulose ester membrane WISER -- Wireless Information System for Emergency Responders

mg/m® -- milligrams per cubic meter

DRAFTO1



DRAFTO1

Table 9 - Mercury (Spill or Release)

— Instrument Guidance — | Regulatory Guidance i Reference—
Health Guidance Values® Occupational Action Levels AEGL-1 PAC-1 ERPG-1 PPE Air Sampling
Target Instrument Detection Intrinsically P - 15-min Level C Level B Flow Rate/
Compound Level Safe (Y/N) Residential Commercial TWA IDLH 1-hr 4-hr 8-hr TWA 1-hr Action  Action  Media Method Total
Level Level Volume
Mercury
Lumex RA-915M | 2-30,000 ng/m? N 625
PEL = C 0.1 mg/m* m?
- pg/m
Lumex RA-015 Light| %0 :é?:g,ooo N (100 pgim*) S 25 ugi? sorent
- 3 orpen
; - 0700310 0999 N REL = 0.05 mg/m3 S apon | o s 1/.7 . U./673* 0./333* 0.}53 OR Twe, | yosy | 015025
Mercury erome mg/m® NA NA 1 pg/m® 3 pg/m® (50 pg/m’), (10,000 | M9/M* | mg/m mg/m mg/m NA To Anasorb Limin; 2-100
C 0.1 mg/m?® (other) wgim) | @70 (670 (330 (150 fupper | Sa0c"5os| 6009 L
Jerome J405 0.5-999 pg/m® N (100 pg/m3) ng/m3) | pg/im3) | upg/m3) | pg/m3) 625 pgim® limitof | "% 4 o
" TLV = 0.025 mg/im® S MVAis
Jerome 505 0.05-0.500 ug/m N (25 ug/m3) <6/253
m
Dréger Tube 0.05-2 mg/m® Y Ko

iation®

Model 192 Micro R

Exposure Rate 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-
2wl 44-9 Pancake | 02:999 R/r or N 300 cpm
999,000 cpm
Probe
Ludlum Model 2241- RADeCO a = 2500 ft*
Radiation | 3w/ 44.9 Pancake | 0999 R/ or N NA NA NA NA 300 cpm NA NA NA NA NA NA NA NA Fiter | RSSOP | gy —4250
999,000 cpm paper (27| 209/501 @

Probe
Ludlum Model 2241

0-9,999 R/hr or

w/ 43:-99 Alpha 999,000 cpm N 300 cpm
Scintillator
Model 2241 w/
0-9,999 R/hr or
Model 44-10 Nal 999,000 cpm N 300 cpm

Detector




Table 9 - Mercury (Spill or Release)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum
model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

Some inorganic compounds may cause interference with mercury readings on Lumex devices. For example, recently applied oil based paint/primer may cause a false elevation in mercury readings due to benzene present in the paint.

Upgrade from level D PPE to Level C PPE if concentrations are consistently above 25 pg in the breathing zone. Upgrade from level C PPE to level B PPE if concentrations are consistently above 625 pg or at the upper limit of the MVA being used if less than 625 pg.

AEGL-1 is the airborne concentration 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/m°) 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.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréger-Tube & CMS-Handbook 18th Edition Dréger tube information

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

Acronyms:

AEGL -- acute exposure guideline levels

ATSDR -- Agency for Toxic Substances and Disease Registry
CDC -- Centers for Disease Control and Prevention

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency

ERPG -- emergency response planning guideline

IDLH -- immediately dangerous to life and health

IP -- ionization potential

L/min -- liter per minute

mg/m® -- milligrams per cubic meter

NA -- not available/applicable

ng/m? -- nanograms per cubic meter

NIOSH -- National Institute for Occupational Safety and Health

OSHA -- Occupational Safety and Health Administration

PAC -- protective action criteria

PPE -- personal protective equipment

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

S -- skin notation (compound may be absorbed through the skin)
SSHASP -- site-specific health and safety plan

TEEL -- temporary emergency exposure limit

TLV -- threshold limit value (ACGIH)

TWA -- time-weighted average

ug/m® — micrograms per cubic meter

HR/hr -- micro Roentgens per hour

WISER -- Wireless Information System for Emergency Responders

DRAFTO1



Target

Compound®

— Instrument Guidance

Instrument

VOCs and Gases

Detection
Level

Intrinsically
Safe (Y/N)

P

Table 10 - Oil (Spill, Release, or Fire)

LAMP, CF
(o)}

Conversion

Regulatory Guidance

Occupational Action Levels

TWA

IDLH 8-hr

I Reference —

PAC-1 ERPG-1

15-min

TWA 1-hr

Media

Method

Air Sampling

Flow Rate/
Total
Volume

UltraRAE PGM- 9.8 lam
7360 (benzene | 0.05-200 ppm Y -6 1amp,
e 0.55
specific mode)**
" 0.25-2 ppm,
Drager Tube 2-10 ppm Y NA Sorbent Tube,
Drager Chip 0.2-10 ppm Y . Anasorb CSC, <0.2 L/min; 5-
Benzene | MUIRAE/AreaRAE 9.24ev | 10.6lamp, | 1PPM =319 REEL:})llF;TmL SsTTsll:nr:m 500ppm | 52ppm | 18ppm | 9ppm | 52ppm | 50ppm 226- NIO%TE?M oL
" 0-2000 ppm Y - mg/m® A . 01/Summa <200 mL/min
PID 0.47 TLV = 0.5 ppm, ST 2.5 ppm . TO-3
Canister/Tedlar|
0.5-2,000 ppm 106 lamp bag
(PID) 0.294 (10
TVA 2020*** Y ppm) -
1-10,000 ppm 0.282 (1000
(FID)
ppm)
MUIRAE/AreaRAE g:gggoppmm, v
CO Sensor pp
ext range .
PEL = 50 ppm Five-layer
Carbon . 5- 150 ppm, 1ppm=1.15 _ - " " " aluminized gas| OSHA ID .
Monoxide Drager Tube 100-700 ppm Y 14.01 eV NA mg/m3 REL —ffvpfgéc 200 ppm | 1200 ppm | 83 ppm 33 ppm 27 ppm 75 ppm 200 ppm sampling bag, 210 1L/min, 2-5L
=25ppm
262-01
Dréager Chip 5-150 ppm Y
MultiRAE/AreaRAE | O-100 PPM:
H,S Sensor 0-1000 ppm Y
2 ext. range Sorbent Tube, 0.05 L/min; 12
Hva Dréger Tube >0.2-6 ppm Y NA . 14 PEL=C 20 ppms 50 ppm (10 Sil'i_tl:adGeI, For 0SHA 1008 o1 L s
ydrogen > - >02- ppm =1. mins; ydrogen .1to 1.
Sulfide Dréager Chip 0.2-5 ppm Y 10.46 eV mg/m3 REL = C 10 ppm (10 mins) 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Sulfide, Sulfur | NIOSH 6013|  Limin (0.2
SPM Flex 0.001-9.999 Y TLV =1 ppm, ST 5 ppm Dioxide, 266- L/min rec); 1.2
ppm 177 4L
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 33
MuliRAE/AreaRAE Preloaded
SO, Sensor 0-20 ppm Y PEL = 5 ppm Cassette,
. 3 1 =262 = 51, in:
Sulfur Dioxide Drager Tube 20.1-3 ppm Y 1236V NA pprm =2 REL =2 ppm, ST5ppm | 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm MCS(‘};S::“' NIOSH 6004| ©° 41_250'6/E“"'
Dréger Chip 20.4-10 ppm Y mg/m TLV = ST 0.25 ppm
Carbonate,
SPM Flex 0.01-2.5 ppm Y 225-9005

DRAFTO1



Target

Compound*

— Instrument Guidance———— |

Instrument

PAHs - as particulates

PAHg**

Radiation

Detection
Level

Intrinsically
Safe (Y/N)

Model 192 Micro R

0.001-400
TSI DustTrak [1*** 3 N
mg/m
TSI DustTrak 0.001-150 N
DRX** mg/m®
Pocket Pump
TOUCH NA Y
Aircon-2 NA N

Detector

cpm

Exposure Rate | 0-5,000 pR/hr N
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake | or 999,000 N
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr
3w/ 44-9 Pancake | or 999,000 N
Probe cpm
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N

IP

NA

NA

Table 10 - Oil (Spill, Release, or Fire)

DRAFTO1

Regulatory Guidance

Occupational Action Levels

I Reference —

PAC-1 ERPG-1 Air Sampling

LAMP, CF
(o)}

NA

NA

Conversion

NA

NA

TWA

PEL = 0.2 mg/m®
REL = 0.1 mg/m®
TLV = 0.2 mg/m®

10 pR/hr

300 cpm

300 cpm

300 cpm

300 cpm

IDLH

80 mg/m®

NA

NA

NA

NA

NA

8-hr

NA

NA

15-min
TWA

0.15
mg/m®

NA

1-hr

NA

NA

Media

Preloaded
Cassette,
PTFE, 2.0um,
37mm, 2
Piece, 225-
1713 &
Sorbent Tube,
XAD-2, 226-30-
04

RADeCO Filter
Paper (2")

Method

NIOSH 5506
TO-13A

RSSOP
209/501

Flow Rate/
Total
Volume

2 L/min; 200-
1000 L

a=2500 ft*
B/Y = 1250 ft°
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Table 10 - Oil (Spill, Release, or Fire)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.
Consult ATSDR for site-specific action levels

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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/m®) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréager-Tube & CMS-Handbook 18th Edition Drager tube information

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

**P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate
results from 1-10.000 ppm.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

***PAHs are most conservative value (anthracene, benzo(a)pyrene, chrysene, naphthalene, phenanthrene, pyrene).

Acronyms:

> -- greater than or equal to 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 work exposure) PAC -- protective action criteria

CDC -- Centers for Disease Control and Prevention PEL -- permissible exposure limit (OSHA)

CF -- conversion factor PID -- photoionization detector

CO -- carbon monoxide ppb -- parts per billion

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

CSC -- coconut shell charcoal PTFE -- polytetrafluoroethylene

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

ERPG -- emergency response planning guideline rec. -- recommended

eV -- electron volt REL -- recommended exposure limit (NIOSH)
FID -- flame ionization detector SO, -- sulfur dioxide

H,S ---hydrogen sulfide SPM -- single-point monitor

IDLH -- immediately dangerous to life and health SSHASP -- site-specific health and safety plan
IP -- ionization potential ST -- short-term

1SO -- isobutylene TEEL -- temporary emergency exposure limit
L/min -- liter per minute TLV -- threshold limit value (ACGIH)

MCE -- mixed cellulose ester membrane TVA -- toxic vapor analyzer

mg/m? -- milligrams per cubic meter TWA -- time-weighted average

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

NA -- not available/applicable WISER -- Wireless Information System for Emergency Responders
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Table 11 - Pesticide or Fertilizer (Fire)

—— Instrument Guidance ———— | Regulatory Guidance I Reference —
5 Health Guidance Values Occupational Action Levels PAC-1 ERPG-1 Air Sampling

IP LAMP, CF Conversion Flow Rate/

Total Volume

Target i insi
9 (R Detection Intrinsically

Compound* Level Safe (Y/N) (1S0) RESLENE Commercial TWA IDLH 1-hr 1-hr 1-hr Media Method

VOCs and Gases

UltraRAE PGM- 9.8 lam
7360 (benzene 0.05-200 ppm Y : P:
e 0.55
specific mode)**
Drager Tube 0'22?.;)2 ppm. Y NA
i i -10 ppm Sorbent Tube, <0.2 Uimin; 5-30
Dréger Chip 0.2-10 ppm Y 1 ppm = 3.1 PEL = 1 ppm, ST 5 pm Anasorb CSC, | NIOSH 1501 | =+ T
Benzene MultiRAE/AreaRAE _ 9.24 eV | 10.6 lamp, 5 NA NA REL = 0.1 ppm, ST 1 ppm | 500 ppm | 52 ppm 18 ppm 9 ppm 52ppm | 50 ppm | 226-01/Summa TO-15 .
" 0-2000 ppm Y mag/m . <200 mL/min
PID 0.47 TLV = 0.5 ppm, ST 2.5 ppm Canister/Tedlar TO-3
bag
0.52,000 ppm 10.6 lamp
(PID) 0.294)(10
TVA 2020** Y ppm) -
1-10,000 ppm 0.282 (1000|
(FID)
ppm)
) 0-500 ppm,
MultiRAE/AreaRAE
CO Sensor 0-20?gnpgpem ext Y )
Carbon . 5- 150 ppm, 1401ev| nNa | 1PPM=115 NA NA REL —PaiL =riocpp2?0 m | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 75ppm | 200 ppm a'”l:ml\::i-zl?‘ge;as OSHAID 210| 1 L/min, 2-5L
Monoxide Dréger Tube 100-700 ppm Y 3 mg/m3 = DB ) pp pp pp pp pp! pp! pp sampling bag, N
TLV =25 ppm 262-01
Dréger Chip 5-150 ppm Y
. 0-100 ppm,
MultiRAE/AreaRAE 0-1000 ppm ext. v
H,S Sensor range Sorbent Tube,
9 NA PEL = C 20 ppm, 50 ppm (10 s Gel. For 0.05 L/min; 12 L
Hydrogen Drager Tube 20.2-6 ppm Y 1ppm=14 mins) e | OSHA 1008 [0.1to 1.5 L/min
Sulfide Drager Chip 20.2-5 ppm Y 10.46ev mg/m® NA NA REL = C 10 ppm (10 mins) 100ppm | 051 ppm | 0.36 ppm | 0.33ppm | 0.51 ppm | 0.1 ppm Héﬂ?gf&fﬂéfe’ NIOSH 6013 | (0.2 L/min rec);
SPM Flex 0.001-9.999 ppm Y TLV =1ppm, ST 5 ppm 266177 12-40L
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 33
Ultra;g%:GM' 0.05-10000 ppm Y 9.8 lamp, 6 1ppm =1.23 PEL = 25 ppm Sorbent Tube, 0,025 Limin: 15
Nitric Oxide 9.27eV 5 NA NA REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA Molecular Sieve, [ NIOSH 6014 |~ T
MUltiRAE/AreaRAE mg/m TLV = 25 pom 226-40 6L
0-250 ppm Y NA pp!
NO Sensor
MultiRAE/AreaRAE
NO, Sensor 0-20 ppm Y
. 0.1-5 ppm,
Dréager Tube Y NA =
Nitrogen 9 5-30 ppm 1ppm =1.88 PEL=C5ppm Sorbent Tube, 0.025-0.2 Umin;
Dioxid Drager Chip 0.5-25 ppm v 9.75 eV m? NA NA REL = ST 1 ppm 20ppm | 0.5ppm | 0.5ppm | 0.5ppm | 0.5ppm | L1ppm | Molecular Sieve, | NIOSH 6014 Tee L
loxide - mg/m TLV = 3 ppm, ST 5 ppm 226-40-02 -
SPM Flex 0.3-10 ppm Y
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 16
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Table 11 - Pesticide or Fertilizer (Fire)

—— Instrument Guidance —— | Regulatory Guidance I Reference —
o Health Guidance Values® Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target i insi i
¢ 1 Instrument DL R iCaY IP LAMP, CF Conversion ) ) ) . Flow Rate/
Compound Level Safe (Y/N) RESLENE Commercial TWA IDLH 1-hr 1-hr 1-hr Media Method
(1Iso) Total Volume
VOCs and Gases (continued)
0.01-0.1 L/min;
Sorbent Tube, !
. 0.5-5 ppm, . OSHA 1-5L;
Dréger Tube Y NA PEL=C20ppm S Anasorb 747, 226 .
5-30 ppm 1 =3.89 ’ -
Methyl Bromide PP 10.54 eV p?:;/ms NA NA REL = Ca 250C[;pm 210 ppm* | 67 ppm* | 67 ppm* | 19 ppm NA 83/Summa F:|-\:)2_01450 0.05 OéZLLImm,
T ACIAoTAE Y TLV=1ppm S Ca"'S‘BeZgTed'a’ NIOSH 2520 | 200 mU/min
ulti real 0-2000 ppm v .6 lamp, (6L Summa)
PID** 1.7
Dréger Tube 0.02-1 ppm Y NA PEL = 0.1 ppm
Dra Chij 0.05-2 Y 1 =4.05 =
Phosgene rager Cp ppm 1155 eV ppm =2 NA NA REL=01ppm, CO2ppm | 5 o | 0.3 ppme | 0.08 ppm* | 0.04ppm* [0.027 ppm|  NA Sorbent Tube, | g11a 61 | 1 Limin; 240 L
MUltiRAE/AreaRAE 11.7 lamp, mg/m (15 mins) XAD-2, 226-117
PID* 0-2000 ppm Y 8.5 TLV = 0.1 ppm
MultiRAE/AreaRAE
PH, Sensor 0-20 ppm Y
" 0.01-0.3 ppm,
D Tub Y NA =
! reger Tube 0.1-1 ppm 1 ppm = 1.39 PEL = 0.3 ppm Sorbent Tube, 0.01-0.2 L/min;
Phosphine m " 9.96 eV 3 NA NA REL = 0.3 ppm, ST 1 ppm 50 ppm 2 ppm* 0.5 ppm* | 0.25 ppm* | 1 ppm NA Silica Gel, 226- | NIOSH 6002
Dréger Chip 0.1-2.5 ppm Y mg/m 1-16 L
e 9 TLV = 0.3 ppm. ST 1 ppm 165A
SPM Flex 0.003-3 ppm Y
MultiRAE/AreaRAE 10.6 lamp,
P 0-2000 ppm Y 29
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm Y
Preloaded
Dréger Tub 20.1-3 Y =
o réger Tube ppm 1 ppm =2.62 PEL = 5 ppm Cassette, MCE, 0.5-1.5 Limin; 4-
Sulfur Dioxide 12.3eV NA m? NA NA REL = 2 ppm, ST 5 ppm 100 ppm [ 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm | Coated, Sodium | NIOSH 6004 200 L
Drager Chip 20.4-10 ppm v mg/m TLV = ST 0.25 ppm Carbonate, 225-
9005
SPM Flex 0.01-2.5 ppm Y
Lumex RA-915M | 2-30,000 ng/m® N
PEL = C 0.1 mg/m®
. 100-3,000,000
Lumex RA-915 Light ng/m3 N (100 ug/m? s
REL = 0.05 mg/m” S (vapor) 3 3 0.67 0.33 0.15
Jerome 431X 0.003 to 03.999 N (50 ugim) 10 mg/m® 1.7 mg/m3* molm mofm’ ma/m? Sorbent Tube, 0.15-0.25 L/min:
Mercury mg/m NA NA NA 1 pg/m® 3 ug/m® I, (10,000 | (1,700 670 (330 150 NA Anasorb C300, | NIOSH 6009 oL
Jerome J405 0.5-999 pg/m°® N C 0.1 mg/m* (other) /m3 /m3 226-17-1A ]
= 100 pg/m3 vg/m’ | bgim3) pg/im3) | ug/m3) | ug/m3)
(100 ug/m3)
Jerome 505 0.05-0.500 pg/m® N TLV = 0.025 mg/im® S
(25 ug/m3)
Dréager Tube 0.05-2 mg/m® Y




Target

Compound*

—

Instrument

Metals - as particulates

Table 11 - Pesticide or Fertilizer (Fire)

Instrument Guidance ————

Detection
Level

Intrinsically
Safe (Y/N)

IP

PID
LAMP, CF Conversion
(9]

Health Guidance Values*

Residential Commercial

Regulatory Guidance

Occupational Action Levels

TWA

IDLH

1-hr

AE!

4-hr

8-hr

PAC-1

1-hr

ERPG-1

1-hr

Air Sampling

Media Method

Reference ——

Flow Rate/
Total Volume

Particulate

Radiation

Model 192 Micro R

TSI DustTrak Il | 0.001-400 mg/m® N
TSI DustTrak DRX | 0.001-150 mg/m® N
Pocket Pump
TOUCH NA v
Aircon-2 NA N

Detector

999,000 cpm

Exposure Rate 0-5,000 pR/hr N
Meter
Ludlum Model 2241-
2w/ 44-9 Pancake 0-9,999 R/hr or N
999,000 cpm
Probe
Ludlum Model 2241-
3w/ 44-9 Pancake 0-9,999 R/hr or N
999,000 cpm
Probe
Ludlum Model 2241
W | [
Scintillator . P!
Model 2241 w/
Mode! 44-10 Nai | %2999 R/fr or N

PEL = 15 mg/m® (total), 5
mg/m?® (respirable)
TLV = 10 mg/m® (total), 3
mg/m? (respirable)

10 pR/hr

300 cpm

300 cpm

300 cpm

300 cpm

10 mg/m*

TSI DustTrak II*** | 0.001-400 mg/m?® N
5 Preloaded
. TSI DustTrak PEL = 0.01 mg/m Cassette, MCE,
Arsenic 0.001-150 mg/m* N - 3 3 R in: 30-
(inorganic DRX NA NA NA NA NA REL =C0.002mg/m™(15 | 5mg/m NA NA NA  |15mgm?®| wna | O8UMSTMM 3 ok 7900 | 13 "ég‘(')"' 30
compounds) Pocket Pump mins) ca BAT\:IeDCEbPZRZi 3 1 -
- 3 -3
TOUCH NA Y TLV = 0.01 mg/m D,
Aircon-2 NA N
Filter, PTFE,
Arsenic (organic . . 3 PEL = 0.5 mg/m® 3 w/Support Pad, 1-3 L/min; 50-
compounds) Arsine Drager Tube | 0.05-3 mg/m Y NA NA NA NA NA TLV = 0.2 mg/m’® NA NA NA NA 1.5 mg/m NA Loum, 37mm, | NIOSH 5022 10001
225-17-01
TSI DustTrak II*** | 0.001-400 mg/m?® N
Preloaded
TSI DustTrak 0.001-150 mgim’® N PEL = 0.1 mg/m® Cassette, MCE,
) DRX** .001- REL = Ca 9mgim® | 010 0.063 0.041 5 0.8um, 37mm, 3 1-3 L/min; 25-
NA NA NA NA NA NA - NIOSH 7048
Cadmium Pocket Pump TLV = 0.01 mg/m® (dust), ca mgm® | mgm® | mgm? |%1mom Piece, PRE- 1500 L
TOUCH NA Y 0.002 mg/m?® (respirable) BANDEOD:L' 225-3-
Aircon-2 NA N
P 3
TSI DustTrak II 0.001-400 mg/m N Preloaded
TSI DustTrak 3 PEL = 0.05 mg/m® Cassette, MCE,
0.001-150 mg/m N 0.15 0.8um, 37mm, 3 | NIOSH 7300, | 1-4 L/min; 50-
DRX*** - 3 3 , ) , N
Lead NA NA NA NA NA REL = 0.05 mg/m3 100 mg/m NA NA NA mgim® NA Piece, PRE- | NIOSH 7301 2000 L
Pocket Pump NA v TLV = 0.05 mg/m BANDED, 225-3-
TOUCH o1
Aircon-2 NA
it 3
TSI DustTrak II 0.001-400 mg/m Preloaded
Phosphorus Ts! Dus*t;I;rak 0.001-150 mg/m® N PEL = 1 mg/m* ST 3 mg/m® [(J::ssen;, MCE;;
Pho DRX NA NA NA NA NA REL = 3 mg/m?, ST 3 mg/m®| 250 mg/m®| ~ NA NA NA | 1mgm® | 1mgim® | > SETT S 0SHA 1D 111 2 Limin; 960 L
Pentoxide Pocket Pump 3 Piece, PRE-
TOUCH NA Y TLV =2 mg/m BANDED, 225-3-
01
Aircon-2 NA N

Particulate

Filter (total) NIOSH 0500
Cyclone + Filter (total)
NIOSH 0600

(respirable) (respirable)

RSSOP
209/501

RADeCO Filter
Paper (2")

1-2 L/min (total);
7-133L
1.7-2.5 L/min
(respirable); 20-
400 L

a = 2500 ft*
BIY = 1250 ft*

DRAFTO1
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Table 11 - Pesticide or Fertilizer (Fire)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants 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

AEGL-1 is the airborne concentration 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/ms) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npag/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Drager-Tube & CMS-Handbook 18th Edition Drager tube information

*AEGL-2--There are no AEGL-1 for this compound.
**P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate results from 1-10.000 ppm.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

2 -- greater than or equal to

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

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

Ca - carcinogen

CDC -- Centers for Disease Control and Prevention
CF -- conversion factor

CO -- carbon monoxide

cpm -- counts per minute

CSC -- coconut shell charcoal

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
eV -- electron volt

FID -- flame ionization detector

H,S ---hydrogen sulfide

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

ISO -- isobutylene

L/min -- liter per minute

m? -- cubic meter

MCE -- mixed cellulose ester membrane

mg/m? -- milligrams per cubic meter

NA -- not available/applicable

ng/m® -- nanograms per cubic meter

NIOSH -- National Institute for Occupational Safety and Health

NO -- nitric oxide

NO, -- nitrogen dioxide

OSHA -- Occupational Safety and Health Administration
PAC -- protective action criteria

PEL -- permissible exposure limit (OSHA)

PH; -- phosphine

PID -- photoionization detector

ppb -- parts per billion

ppm -- parts per million

PTFE -- polytetrafluoroethylene

R/hr -- Roentgens per hour

rec. -- recommended

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

SPM -- single-point monitor

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

TEEL -- temporary emergency exposure limit
TLV -- threshold limit value (ACGIH)

TVA -- toxic vapor analyzer

TWA -- time-weighted average

ug/m® — micrograms per cubic meter

WR/hr -- micro Roentgens per hour

VOC -- volatile organic compound

WISER -- Wireless Information System for Emergency Responders
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Table 12 - Phosphorus (Spill, Release, or Fire)

— Instrument Guidance ——— —  Regulatory Guidance I Reference—

B Occupational Action Levels PAC-1 ERPG-1 Air Sampling

P LAMP, CF Conversion . Flow Rate/
(ISO) TWA IDLH 1-hr 1-hr 1-hr Media Method Tofed] Vel

Target e Detection Intrinsically
Compound* Level Safe (Y/N)

Phosphorus Compounds and Gases

0.001-400
TSI DustTrak II** 3 N
mg/m
Sorbent
0.001-150 PEL = 0.1 mg/m®
Phosphorus | TS| DustTrak DRX** /m? N NA NA NA REL=0.1 mg/m3 5mgm? | 37ppm | 093 ppm | 0.47ppm | %27 NA Tube, NIOSH | 0.01-0.2 Limin;
(elemental®) morm =D mgim ma/m= | S-7pp 9SPpm | DALPPM | me Tenax, 226-| 7905 5100 L
Pocket Pump NA v TLV = 0.1 mg/m 35-03
TOUCH
Aircon-2 NA N
0.001-400
TSI DustTrak I : N Preloaded
mg/m Cassette,
Phosphorus | TSI DustTrak DRx| 0004250 N PEL = 1 mgim" ST 3 mg/m’ oMaiFrEr{ OSHA ID
pem%xide ustre mg/m® NA NA NA REL = 3 mg/m®, ST 3 mg/m®|250 mg/im®| ~ NA NA NA 1mgim® | 1mgim® | oot e 2 L/min; 960 L
Pocket Pump NA v TLV = 2 mgim® Piece, PRE-
TOUCH BANDED,
Aircon-2 NA N 225-3-01
Sorbent
Red MultiRAE/AreaRAE 3 0.93 0.47 0.27 Tube, NIOSH 0.01-0.2 L/min;
Phosphorus PID* 0-2000 ppm Y 10.49 eV NA NA NA NA 3.7 mg/m mg/m3 mg/m3 mg/m3 NA Tenax, 226- 7005 5.100 L
35-03
UltraRAE PGM- 9.8 lamp,
73605+ 0.05-200 ppm Y 0.55
" 0.25-2 ppm,
Dréager Tube 2-10 ppm Y NA Sorbent
N . Tube .
D Ch 0.2-10 Y ' ; 5-
.rager ip ppm Lppm =319 PEL = 1 ppm, ST 5 pm Anasorb N]I.é)oSlH <0.2 L/nliln, 5-30
Benzene MuIthAEI»:«:*eaRAE 0-2000 ppm Y 9.24 ev | 10.6 lamp, m lma- REL =0.1 ppm, ST1ppm | 500 ppm | 52 ppm 18 ppm 9 ppm 52 ppm 50 ppm | CSC, 226- TO-15 <200 mL/min
PID: 0.47 g TLV = 0.5 ppm, ST 2.5 ppm oysumma |
0.5-2.000 ppm 10.6 lamp Canister/Te
: (IPID)pp 0.294 (10 dlar bag
TVA 2020*** Y ppm) -
1-10,000 ppm 0.282 (1000
(FID)
ppm)
. 0-500 ppm,
MultiRAE/AreaRAE
CO Sensor 0-2000 ppm ext Y Five-layer
range _ PEL = 50 ppm aluminized
Mcarb93 orger Tube 5- 150 ppm, N 1401ev| NA 1 pom /‘mi'ls REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 75ppm | 200 ppm gas OSZHI’:) | Umin, 2-5L
onoxide 9 100-700 ppm 9 TLV =25 ppm sampling
bag, 262-01
Dréger Chip 5-150 ppm Y
. 0-100 ppm,
Multll-IRgEslAreaRAE 0-1000 ppm v Sorbent
,S Sensor ext, range Tube, Silica
Drager Tube 20.2-6 ppm Y NA PEL = C 20 ppm, 50 ppm (10| Gel, For [ e 100g| 0-05 L/min; 12 L
Hydrogen - - lppm=14 mins) Hydrogen 0.1to 1.5 L/min
Sulfide Drager Chip 20.2-5 ppm Y 10.46 eV mgim® REL = C 10 ppm (10 mins) 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Sulfide, N(;(C))153H (0.2 Limin rec);
SPM Flex 0.001-9.999 Y TLV =1 ppm, ST 5 ppm Sulfur 1.2-40L
. ppm Dioxide,
Multh/::E[/),irfaRAE 0-2000 ppm v 10.63I2mp, 266-177




DRAFTO1

Table 12 - Phosphorus (Spill, Release, or Fire)

— Instrument Guidance ——— , Regulatory Guidance I Reference—

& Occupational Action Levels AEGL-1 PAC-1 ERPG-1 Air Sampling
IP LAMP, CF Conversion Flow Rate/

(1S0) TWA IDLH 1-hr 4-hr 8-hr 1-hr 1-hr Media Method Tefeel) Vil

Target i rinsi
g e Detection Intrinsically

Compound* Level Safe (Y/N)

Phosphorus Compounds and Gases (continued)

MultiRAE/AreaRAE 0-20 v Preloaded
SO, Sensor -20 ppm Cassette,
Dréager Tube 20.1-3 ppm Y 1 262 PEL =5 ppm MCE, 3 .
Sulfur Dioxide Dréger Chi >0 4_10pp - Y 12.3eV NA ppml 3 REL = 2 ppm, ST 5 ppm 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm Coated, Nég(iH 05 I'ZSOIE)/Tm’ 4
gerthp | =470 pp mg/m TLV = ST 0.25 ppm Sodium
Carbonate
SPM FI 0.01-2.5 Y '
x ppm 225-9005
Particulate
0.001-400
TSI DustTrak II** 3 N
mg/m
0.001-150 PEL = 15 mg/m® (total), 5 Filter (total) NIOSH | 1-2 L/min (total);
. TSI DustTrak DRX** 3 N mg/m?® (respirable) Cyclone + 0500 (total) 7-133L
Particulate mg/m NA NA NA " 5 NA NA NA NA | 10mgim®| NA Filtor NIOSH | 1.7-25 Umin
Pocket Pump NA v TV = 103mg/m. (total), 3 (respirable) 0600 (respirable); 20-
TOUCH mg/m® (respirable) (respirable) 400 L
Aircon-2 NA N

Model 192 Micro R
Exposure Rate 0-5,000 pR/hr N 10 pR/hr
Meter

Ludlum Model 2241-

0-9,999 R/hr or

2 w/ 44-9 Pancake 999,000 cpm N 300 cpm
Probe
Ludlum Model 2241- RADeCO - 3
o N RSSOP a = 2500 ft
Radiation X 0-9,999 Rfhr or NA NA NA NA NA NA NA NA NA  |Filter Paper
3 w/ 44-9 Pancake 999,000 cpm N 300 cpm o p 200/501 BIY = 1250 1€
Probe (2"
Ludlum Model 2241
Wl 43-90 Alpha | % %:999 R/hr or N 300 cpm
e 999,000 cpm
Scintillator
Model 2241 w/
0-9,999 R/hr or
Model 44-10 Nal 999,000 cpm N 300 cpm

Detector




DRAFTO1

Table 12 - Phosphorus (Spill, Release, or Fire)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

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

AEGL-1 is the airborne concentration 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/m°) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Drager-Tube & CMS-Handbook 18th Edition Drager tube information

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

**DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

***P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate
results from 1-10.000 ppm.

Acronyms:

> -- greater than or equal to ug/cm? -- micrograms per square centimeter

ACGIH -- American Conference of Governmental Industrial Hygienists HR/hr -- micro Roentgens per hour

AEGL -- acute exposure guideline levels NA -- not available/applicable

C -- ceiling (concentrations that should not be exceeded during any part of work exposure) NIOSH -- National Institute for Occupational Safety and Health
CDC -- Centers for Disease Control and Prevention OSHA -- Occupational Safety and Health Administration
CF -- conversion factor PAC -- protective action criteria

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

cpm -- counts per minute PID -- photoionization detector

EPA -- U.S. Environmental Protection Agency ppb -- parts per billion

ERPG -- emergency response planning guideline ppm -- parts per million

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

FID -- flame ionization detector rec. -- recommended

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

IC -- ion chromatography 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 TEEL -- temporary emergency exposure limit

L/min -- liter per minute TLV -- threshold limit value (ACGIH)

MCE -- mixed cellulose ester membrane TWA -- time-weighted average

mg/m? -- milligrams per cubic meter WISER -- Wireless Information System for Emergency Responders



Table 13 - Tire Fire (Auto Fluff) DRAFTO1

— Instrument Guidance ———— , Regulatory Guidance I Reference —
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Detection  Intrinsically AL . Flow Rate/
1 Instrument P LAMP, CF Conversion )
Compound Level Safe (Y/N) (1S0) TWA IDLH 1-hr 1-hr 1-hr Media Method Total
Volume
VOCs and Gases
UltraRAE PGM- 9.8 lam
7360 (benzene | 0.05-200 ppm % -6 1amp,
o 0.55
specific mode)**
" 0.25-2 ppm,
Dréager Tube 2-10 ppm Y "
Sorbent Tube, P
Dréager Chip 0.2-10 ppm Y 1 ppm = 3.19 PEL = 1 ppm, ST 5 pm Anasorb CSC, N]I-SOSlH <0.2 ;.gr:n 5
Benzene - 9.24 eV ; 5 REL =0.1 ppm, ST 1 ppm | 500 ppm 52 ppm 18 ppm 9 ppm 52 ppm 50 ppm  |226-01/Summa To-15 <200 mL/min
MUIGRAE/AreaRAE | - >0 ppm v 10.6 lamp, mg/m TLV = 0.5 ppm, ST 2.5 ppm Canister/Tedlar| "~ =
PID** 0.47 bag
0.5-2,000 ppm 10.6 lamp
(PID) 0.294)(10
TVA 2020** Y ppm) -
1-10,000 ppm 0.282 (1000
(FID)
ppm)
" 0-500 ppm,
MultiRAE/AreaRAE
CO Sensor 0-2000 ppm ext Y
range Five-layer
PEL =50 ppm L
Carbon 1ppm=1.15 aluminized gas| OSHA ID .
. 5- 150 ppm, = " " « i :
Monoxide Drager Tube pp v 14.01 eV NA mg/m3 REL =35 pfm, C 200 ppm | 1200 ppm | 83 ppm 33 ppm 27 ppm 75 ppm 200 ppm sampling bag, 210 1 L/min, 2-5L
100-700 ppm TLV =25 ppm
262-01
Dréager Chip 5-150 ppm Y
MultiRAE/AreaRAE | 0100 PP,
H,S Sensor 0-1000 ppm Y
2 ext. range Sorbent Tube, 0.05 L/min; 12
Dréager Tube 20.2-6 ppm Y NA PEL = C 20 ppm, 50 ppm (10| Silica Gel, For OSHA 1008 L
Hydrogen - - lppm=14 mins) Hydrogen 0.1t015
Sulfide Drager Chip 0.2 ppm Y 10.46ev mg/m® REL = C 10 ppm (10 mins) 100ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Sulfide, Sulfur N(;g)183H L/min (0.2
SPM Flex 0.001-9.999 Y TLV =1ppm, ST 5 ppm Dioxide, 266- L/min rec); 1.2
ppm 177 40L
MultiRAE/AreaRAE 10.6 lamp,
PID** 0-2000 ppm Y 33
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm Y Preloaded
PEL = 5 ppm Cassette, MCE,
4 1 =262 N - in;
S.u”,ur Dréger Tube 20.1-3 ppm Y 12.3 eV NA ppm 3 REL = 2 ppm, ST 5 ppm 100 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.2 ppm 0.3 ppm Coa_ted. NIOSH 0.5-1.5 Limin;
Dioxide mg/m TLV = ST 0.25 ppm Sodium 6004 4-200 L
Drager Chip | 20.4-10 ppm M e>PP Carbonate, 225
9005
SPM Flex 0.01-2.5 ppm Y




Table 13 - Tire Fire (Auto Fluff) DRAFTO1

— Instrument Guidance ———— , Regulatory Guidance I Reference —
& Occupational Action Levels AEGL-1 PAC-1 ERPG-1 Air Sampling
Target i rinsi
9t Instrument Detection | {intrinsically’ ) 5" cop | conversion : Flow Rate/
Compound Level Safe (Y/N) (1S0) TWA IDLH 4-hr 8-hr 1-hr 1-hr Media Method Total
Volume
PAHSs - as particulates
TSI DustTrak Il 0'001'4? 0 N
mg/m Preloaded
TSI DustTrak 0.001-150 N Cassette,
DRX™ my/m* PEL =02 mg/m’ 3F7,1r;1Fr:1£' 22 'gilgé NIOSH | 2 L/min; 200
- 3 3 3 ’ il i o
PAHs** Pocket Pump NA v NA NA NA REL: 0.1 mg/m3 80 mg/m NA NA NA 0.6 mg/m NA 2251713 & 5506 1000 L
TOUCH TLV = 0.2 mg/m Sorbent Tube,
XAD-2, 226-30-
Aircon-2 NA N 04

Metals - as particulates

0.001-400
TSI DustTrak [1*** 3 N
mg/m
000 5 Preloaded
TSI DustTrak .001-15!
DRXee mg/m® N PEL = 0.05 mgim 015 o s | 7300, | 1.4 Limin: 50
- 3 3 . . N ) , - : 50-
Lead Po——— NA NA NA REL = 0.05 mg/m3 100 mg/m NA NA NA moim?® NA 3 Piace, PRE. | NIOSH 20001
P NA v TLV = 0.05 mg/m BANDED, 225-| 7301
TOUCH
3-01
Aircon-2 NA N
Particulate
0.001-400
TSI DustTrak [1*+* mgim? N
PEL = 15 mg/m® (total), 5 NIOSH 1-2 Limin
TSI DustTrak OA001-1350 N maim® (is ir:ble)) Filter (total) | 0500 (total) | (total); 7-133 L
Particulate DRX** mg/m NA NA NA _g P NA NA NA NA 10 mg/m* NA  |Cyclone + Filter| NIOSH | 1.7-2.5 L/min
Pocket Pump TLV = 10 mg/m* (total), 3 (respirable) 0600 | (respirable); 20-
NA Y 3 . .
TOUCH mg/m® (respirable) (respirable) 400 L
Aircon-2 NA N

Model 192 Micro R
Exposure Rate 0-5,000 pR/hr N 10 pR/hr
Meter

Ludlum Model 2241- 0-9,999 Rihr or

2wl 44-9 Pancake 999,000 cpm N 300 cpm
Probe
Ludlum Model 2241- " _ 3
o X RADeCO Filter| RSSOP a =2500 ft
Radiation X 0-9,999 Rihr or NA NA NA NA NA NA NA NA NA !
3w/ 44; re:) ll;’eancake 999,000 cpm N 300 cpm Paper (2") 209/501 | /Y = 1250 ft*
Ludlum Model 2241
W/ 43-90 Alpha | 02999 R/hr or N 300 cpm
L 999,000 cpm
Scintillator
Model 2241 w/
Model 44-10 Nal | %::999 R/hr or N 300 cpm

999,000 cpm

Detector




Table 13 - Tire Fire (Auto Fluff) DRAFTO1

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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/m®) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

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

http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website
http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Drager-Tube & CMS-Handbook 18th Edition Drager tube information

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

**PIDs and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate
results from 1-10.000 ppm.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

***PAHs are most conservative value (anthracene, benzo(a)pyrene, chrysene, naphthalene, phenanthrene, pyrene).

Acronyms:

> -- greater than or equal to 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 PAC -- protective action criteria

CDC -- Centers for Disease Control and Prevention PAH -- polyaromatic hydrocarbon

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

CO -- carbon monoxide PID -- photoionization detector

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

CSC -- coconut shell charcoal PTFE -- polytetrafluoroethylene

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

ERPG -- emergency response planning guideline rec. -- recommended

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

FID -- flame ionization detector SO, -- sulfur dioxide

H,S ---hydrogen sulfide SPM -- single-point monitor

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

IP -- ionization potential TEEL -- temporary emergency exposure limit

1SO -- isobutylene TLV -- threshold limit value (ACGIH)

L/min -- liter per minute TVA -- toxic vapor analyzer

MCE -- mixed cellulose ester membrane TWA -- time-weighted average

mg/m3 -- milligrams per cubic meter VOC -- volatile organic compound

HR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders

NA -- not available/applicable



Target

Compound*

— Instrument Guidance — — Regulatory Guidance

Instrument

VOCs and Gases

Detection
Level

Table 14 - Wood-Treating Facility (Spill or Release)

Intrinsically
Safe (Y/N)

P

Conversion

Occupational Action Levels

TWA

IDLH

PAC-1

ERPG-1

Reference —

Air Sampling

Method

Flow Rate/
Total Volume

AreaRAE HCI
Sensor 0-15 ppm Y Cartridge — two 37
: diameter
Hydrochloric A 0.2-3 ppm PEL = C 5 ppm mm .
Di Tub ' Y 1 =1.49
Acid (Hydrogen rager Tube 3-20 ppm 12.74eV ppm”; o REL = C 5 ppm 50ppm | 18ppm | 1.8ppm | 1.8ppm | 1.8ppm | 3ppm Ce"ﬂg:‘?”':'et:ate’ NIOSH 7907 | 2 Limin; 30-600 L
Chloride) Dréger Chip 21-25 ppm Y TLV=C2ppm impregnated with
pH Paper 0-14 Y NA,COj; 225-9032
SPM Flex 0.02-20 ppm Y
« 1-15 ppm,
Dréger Tube 15-50 ppm Y Cartridge - two 37
mm diameter
- PEL =2 ppm " !
1 =258
Nitric Acid pH Paper 0-14 Y 11.95eV ppml 3 REL = 2 ppm, ST 4 ppm 25ppm | 0.16 ppm [ 0.16 ppm | 0.16 ppm | 0.16 ppm | 1 ppm quartgnllbf(ielzeﬂrlters, NIOSH 7907 | 2 L/min; 30-600 L
mg/m TLV = 2 ppm, ST 4 ppm ) )
impregnated with
SPM Flex 0.02-20 ppm Y Na,C0; 225-9032
Dréager Tube 1-5 mg/m® Y
PEL = 1 mg/m® Filter, 37-mm 15 Umin: 15-
Sulfuric Acid pH Paper 0-14 Y 12.4eV NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m* | 0.2 mg/m* | 0.2 mg/m* | 0.2 mg/m*| 2mg/m® | diameter quartz NIOSH 7908 2000 L
TLV = 0.2 mg/m® fiber 225-1827
SPM Flex 0.005-0.75 Y
ppm
MultiRAE/AreaRAE
HCN Sensor 0-50 ppm Y
: Sorbent Tube —
Hydrocyanic « 0.5-50 ppm PEL =10 ppm S . .
' Dréger Tub ' Y 1ppm=11 05-0. o
Acid (Hydrogen rager Tube 5-50 ppm 1366V ”im/nﬁ REL = ST4.7 ppm S 50ppm | 20ppm | 1.3ppm | 1ppm | 2ppm NA gslgg: f':bm:; gﬂgr niosH 6017 |0 OsoLim'"' 2
Cyanide) Drager Chip 2-50 ppm Y 9 TLV=4.7ppm S 226-28
pH Paper 0-14 Y
SPM 0.2-30 ppm Y
PAHSs - as particulates®
TSI DustTrak I1¥ 0‘001'4?0 N
mg/m Preloaded
0.001-150
TSI DustTrak DRX* e N PEL = 0.2 mg/m? (2:;559“2'7”':'52’ 2 Uimin 2001000
PAHs* mofm NA NA REL = 0.1 mg/m® somg/m®|  NA NA NA  [o6mgm?| NA | SDum Simm, NIOSH 5506 min; 200~
Pocket Pump - 3 Piece, 225-1713 & L
TOUCH NA Y TLV =0.2 mg/m Sorbent Tube,
XAD-2, 226-30-04
Aircon-2 NA N

Pentachlorophenol and Dioxin-Furans - as particulates

0.001-400
TSI DustTrak II* 3 N
mg/m
Cassette,
PEL = 0.5 mg/m® j
0.001-150 3 SureSeal, Leak .
Pentachloro | TSI DustTrak DRX* mg/m? N NA NA REL=0.5 mag/m S 25 mg/m? NA NA NA 1 mg/m® NA Free, 37mm, 3 NIOSH 5512 0.5-1 L/min; 48
phenol TLV = 0.5mg/m> S, 1 mg/m Piece, Clear 480L
PO?:LZTP NA v ST Styrene, 225-3LF
Aircon-2 NA N
0.001-400
TSI DustTrak I1** 3 N
mg/m
51 DustTrak DR+ | ©-003:150 N i
Dioxin-Furan mg/m* NA NA REL=Ca NA NA NA NA NA NA PUF Tube EPATOgn | 225280 Limin;
P— Filter, 226-131 NA
ocket Pump
TOUCH NA Y
Aircon-2 NA N

DRAFTO1



DRAFTO1

Table 14 - Wood-Treating Facility (Spill or Release)

I Reference ——
Air Sampling

— Instrument Guidance — — Regulatory Guidance

Occupational Action Levels PAC-1 ERPG-1

Target Detection

Intrinsicall .
Y P Conversion
Level

Instrument
Safe (Y/N) TWA IDL

Flow Rate/
Total Volume

Compound*

Method

Metals - as particulates

Particulate

Radiation

Model 192 Micro R

0.001-400
TSI DustTrak II* 3 N
mg/m
0.001-150
TSI DustTrak DRX* 3 N
mg/m
Pocket Pump
TOUCH NA Y
Aircon-2 NA N

Exposure Rate 0-5,000 uR/hr N
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake | or 999,000 N
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr
3 w/ 44-9 Pancake or 999,000 N
Probe cpm
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N
Detector cpm

PEL = 15 mg/m” (total), 5
ma/m?® (respirable)
TLV = 10 mg/m® (total), 3
mg/m?® (respirable)

10 pR/hr

300 cpm

300 cpm

300 cpm

300 cpm

10 mg/m®

Filter (total)
Cyclone + Filter

0.001-400
TSI DustTrak 1I* 3 N
mg/m s Preloaded
. 0.001-150 PEL = 0.01 mg/m Cassette, MCE
Arsenic TSI DustTrak DRX* 3 N 3 3 i i .
. . mg/m REL = C 0.002 mg/m” (15 5 mg/m 3 0.8um, 37mm, 3 1-3 L/min; 30-
Cgr:]org::‘ljcs) » NA NA mins) Ca NA NA NA 1.5 mg/m NA Piece, PRE- NIOSH 7900 1000 L.
P Pocket Pump NA Y TLV = 0.01 mg/m® BANDED, 225-3-
TOUCH o1
Aircon-2 NA N
Filter, PTFE,
Arsenic (organic . " 3 PEL = 0.5 mg/m® 3 w/Support Pad, 1-3 L/min; 50-
compounds) Arsine Dréager Tube | 0.05-3 mg/m Y NA NA TLV = 0.2 mgim® NA NA NA NA 1.5 mg/m NA 1.0um, 37mm, NIOSH 5022 1000 L
225-17-01
0.001-400
TSI DustTrak II* N -
ustira mg/m? PEL=0.1 mg/m3 (fume), 1 preloaded
51 DustTrak DRxe | 001150 N mg/m? (dust) Cassette, MCE,
ustTral 3 REL = 0.1 mg/m® (fume), 1 0.8um, 37mm, 3 1-3 L/min; 50-
mi /m - y 3 3 - ’ 1 y
Copper P 9 NA NA mgim® (dusy) 100 mg/m NA NA NA 3mg/m NA Piece, PRE. NIOSH 7029 1500 L
ocket Pump NA v TLV = 0.2 mg/m® (fume), 1 BANDED, 225-3-
TOUCH . o1
mg/m” (dust, mist)
Aircon-2 NA N
0.001-400
TSI DustTrak II* 3 N
mg/m
.| 0.001-150 Preloaded
TSI DustTrak DRX mgim® N PEL = 0.005 mg/m® Cassette, PVC,
Chromium (VI) NA NA REL = 0.001 mg/m® 15 mg/m® NA NA NA NA NA GLA-5000, 5.0um,| NIOSH 7600 |1-4 L/min; 8-400 L
Pocket Pump NA v TLV = 0.05 mg/m* 37mm, 2 Piece,
TOUCH 225-802
Aircon-2 NA N
0.001-400
TSI DustTrak II* /m? N
mgim Preloaded
0.001-150
TSI DustTrak DRXT| - e N PEL = 0.05 mgfm® 015 Soum Smm 3 | NiosH 7300, | 1.4 Umin; 50
- 3 3 B . s s , - : 50-
Lead Pocket Pump NA NA REL = 0.05 mg/m- 100 mg/m?| - NA NA NA mg/m® NA Piece, PRE- NIOSH 7301 2000 L
TOUCH NA Y TLV =0.05 mg/m BANDED, 225-3-
01
Aircon-2 NA N

Particulate

NIOSH 0500 (total)
NIOSH 0600

1-2 L/min (total); 7-
133L
1.7-2.5 L/min

(

RADeCO Filter
Paper (2")

(r

RSSOP 209/501

20-400
L

a = 2500 ft*
B/Y = 1250 ft*




DRAFTO1

Table 14 - Wood-Treating Facility (Spill or Release)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas

proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

®PAHs = Coal Tar Pitch Volatiles

AEGL-1 is the airborne concentration 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.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.
PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.ntm
http://www.cdc.gov/niosh/npg/npgsyn-a.html
http://wiser.nlm.nih.gov/

http://www.skcinc.com/

TN-114/TN-106

Drager-Tube & CMS-Handbook 18th Edition

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

CDC NIOSH Pocket Guide to Chemical Hazards website
WISER website

SKC, Inc. website

RAE system information

Drager tube information

*DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

**PAHs are most conservative value (anthracene, benzo(a)pyrene, chrysene, naphthalene, phenanthrene, pyrene).

Acronyms:
> -- greater than or equal to

ACGIH -- American Conference of Governmental Industrial Hygienists

AEGL -- acute exposure guideline levels

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

CDC -- Centers for Disease Control and Prevention
CF -- conversion factor

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
eV -- electron volt

FID -- flame ionization detector

HCI -- hydrocholoric acid

HCN -- hydrocyanic acid

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

1SO -- isobutylene

L/min -- liter per minute

MCE -- mixed cellulose ester membrane

mg/m® -- milligrams per cubic meter

HR/hr -- micro Roentgens per hour

NA -- not available/applicable

NA,CO; -- sodium carbonate

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

PAC -- protective action criteria

PAH -- polyaromatic hydrocarbon

PEL -- permissible exposure limit (OSHA)

PID -- photoionization detector

ppb -- parts per billion

ppm -- parts per million

PTFE -- polytetrafluoroethylene

PUF -- polyurethane foam

PVC -- polyvinyl chloride

R/hr -- Roentgens per hour

REL -- recommended exposure limit (NIOSH)

S -- skin notation (compound may be absorbed through the skin)
SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

TEEL -- temporary emergency exposure limit

TLV -- threshold limit value (ACGIH)

TWA -- time-weighted average

WISER -- Wireless Information System for Emergency Responders



Table 15 - Volcano DRAFTOL

— Instrument Guidance———— —— Regulatory Guidance I Reference—

B Occupational Action Levels PAC-1 ERPG-1 Air Sampling
P LAMP, CF Conversion Flow Rate/

(1S0) TWA IDLH 1-hr 1-hr Media Method Total Volume

Target Detection Intrinsicall
¢ Instrument Y

Compound* Level Safe (Y/N)

VOCs and Gases

MUltiRAE/AreaRAE g-zsggoppm, v )
CO Sensor o ran"gpe”‘ Five-layer
_ PEL =50 ppm aluminized
Mcarb93 - 5- 150 ppm, 14otev| Na |1 pom /r‘n;'ls REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 75ppm | 200 ppm gas 082'1/3 D |1 Umin, 251
onoxide Dréger Tube 100-700 ppm Y 9 TLV = 25 ppm sampling
bag, 262-01
Dréger Chip 5-150 ppm Y
R Dréager
Dréager Tube 1-20% Vol. Y Diffusion
PEL = 5000 ppm, ST 30,000 Tube,
ppm Carbon
1 =18 = ioXi - - in;
Carbon Dioxide 13.77 eV NA ppm ] REL = 5000 ppm, ST 30,000 | 40,000 NA NA NA 30000 ppm NA Dioxide, 65 NIOSH 0.02-0.1 L/min;
1000-25.000 mg/m ppm ppm 20,000 6603 NA
Drager Chip m' Y TLV = 5000 ppm, ST 30,000 ppm, 800-
pp ppm 01381/ Gas
Sampling
Bag
) 0-100 ppm,
MUIT_IRQES/:;::?AE 0-1000 ppm Y Sorbent
2 ext. range Tube, Silica
Drager Tube 20.2-6 ppm Y NA PEL = C 20 ppm, 50 ppm (10| Gel, For 0OSHA 1008|993 L/min; 12 L|
Hydrogen - - ~ lppm=14 mins) Hydrogen 0.1to 1.5 L/min
Sulfide Dréger Chip 20.2-5 ppm Y 10.46 eV mg/ma REL = C 10 ppm (10 mins) 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Sulfide, NGIOO].S?’H (0.2 Umin rec);
SPM Flex 0.001-9.999 v TLV = 10 ppm, ST 15 ppm Sulfur 1.2-40L
ppm Dioxide,
MultiRAE/AreaRAE 10.6 lamp, 266-177
PID* 0-2000 ppm Y 33
MultiRAE/AreaRAE Preloaded
SO, Sensor 0-20 ppm Y Cassette,
Dréger Tube 20.1-3 ppm Y 1 =262 PEL =5 ppm MCE, 3 in: 44
Sulfur Dioxide Drager Chip 20.4-10 ppm v 12.3eV NA ppm/ 3 REL = 2 ppm, ST 5 ppm 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm Coated, Nég);H 05 1‘250|6/Tm' 4
. mg/m TLV = ST 0.25 ppm Sodium
Carbonate,
SPM Flex 0.01-2.5 ppm Y 225-9005
Particulate
0.001-400
TSI DustTrak [ 5 N
mg/m 3 NIOSH | 1-2 L/min (total):
PEL = 15 mg/m” (total), 5 i -2 L/min (total);
TSI DustTrak | 0.001-150 N i (is ira(hle)) '2“5: €2 | 0500 (otal) | 7-133L
Particulate DRX* mg/m? NA NA NA 9 o NA NA NA NA  |[10mgm®| NA Yone T | NIOSH | 1.7-2.5 Umin
TLV =10 mg/m” total), 3 Fl!ter 0600 (respirable); 20-
Pog_koettjznmp NA Y mg/m® (respirable) (respirable) (respirable) 400 L
Aircon-2 NA N
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Table 15 - Volcano

— Instrument Guidance———— —— Regulatory Guidance I Reference—
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target e Detection Intrinsically P PID CF CanvEEieEn Flow Rate/
Compound* Level Safe (Y/N) (ISO) TWA IDLH 1-hr 1-hr 1-hr Media  Method
Total Volume
Radiation?
Model 192 Micro R
Exposure Rate | 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241- 0-9,999 R/hr
2w/ 44-9 Pancake | or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241-| 0-9,999 Rihr RADECO | posop | o= 2500
Radiation | 3w/ 44-9 Pancake | or 999,000 N NA NA NA 300 cpm NA NA NA NA NA NA  |Filter Paper| o0 o) B = 1250 1
Probe cpm (2"
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm
Detector cpm
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Table 15 - Volcano

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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/m®) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréager-Tube & CMS-Handbook 18th Edition Dréager tube information

*AEGL-2--There are no AEGL-1 for this compound.
**P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information.
**DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to NA -- not available/applicable

% -- percent 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 PAC -- protective action criteria

CDC -- Centers for Disease Control and Prevention PEL -- permissible exposure limit (OSHA)

CF -- conversion factor PID -- photoionization detector

CO -- carbon monoxide ppm -- parts per million

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

EPA -- U.S. Environmental Protection Agency rec. -- recommended

ERPG -- emergency response planning guideline REL -- recommended exposure limit (NIOSH)

eV -- electron volt SO, -- sulfur dioxide

H,S ---hydrogen sulfide SPM -- single-point monitor

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

IP -- ionization potential TEEL -- temporary emergency exposure limit

1SO -- isobutylene TLV -- threshold limit value (ACGIH)

L/min -- liter per minute TWA -- time-weighted average

MCE -- mixed cellulose ester membrane VOC -- volatile organic compound

mg/m? -- milligrams per cubic meter Vol. -- volume

HR/hr -- micro Roentgens per hour WISER -- Wireless Information System for Emergency Responders



Table 16 - Ethanol (Spill, Release, or Fire)

— Instrument Guidance ———— —  Regulatory Guidance

Occupational Action Levels
PID

P LAMP, CF Conversion
(9]

Target e Detection  Intrinsically
Compound* Level Safe (Y/N)

TWA IDLH

VOCs and Gases

PAC-1

1-hr

ERPG-1

1-hr

Reference —
Air Sampling

Flow Rate/
Method Total
Volume

UltraRAE PGM- 9.8 lamp,
7360+ 0.05-200 ppm Y 055
. 0.25-2 ppm,
Dréger Tube 2-10 ppm Y
NA
Drager Chip 0.2-10 ppm Y Sorbent Tube, .
1 bom = PEL = 1 ppm, ST5 pm Anasorb CSC, | NIOSH 1501 | <0-2 L/min; 5
- ppm = 3.19 30L
Benzene MultiRAE/AreaRAE 0-2000 ppm v 9.24 eV | 10.6 lamp, m? REL = 0.1 ppm, ST 1 ppm | 500 ppm | 52 ppm 18 ppm 9 ppm 52 ppm 50 ppm | 226-01/Summa TO-15 <200 mUmi
PID** 0.47 mg/m TLV = 0.5 ppm, ST 2.5 ppm Canister/Tedlar |  TO-3 memin
bag
0.5-2,000 ppm 10.6 lamp
(PID) 0.294 )(10
TVA 2020%* Y ppm) -
1-10,000 ppm 0.282 (1000
(FID)
ppm)
) 0-500 ppm,
MultiRAE/AreaRAE 0-2000 ppm ext v
CO Sensor Five-layer
Carbon renge 1ppm=115 PEL =50 ppm aluminized gas | OSHAID | 1 Umin, 2-5
N - 14.01 eV NA o REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* 75 ppm 200 ppm N e
Monoxide Drager Tube 5- 150 ppm, Y mg/m3 PP PP PP PP PP PP PP PP sampling bag, 210 L
100-700 ppm TLV =25ppm 262-01
Dréger Chip 5-150 ppm Y
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 79
Dréger Tul?e 25-2000 ppm Y NA Sorbent Tube,
Dréager Chip 100-2500 ppm Y 1ppm =189 PEL = 1000 ppm Anasorb CSC, [NIOSH 1400 (< 0.05 L/min;
Ethanol 10.47 eV 10.6 lamp " 3 REL = 1000 ppm 3300 ppm NA NA NA 1800 ppm | 1800 ppm |226-01 / Summa| (Alcohols I) 1L
0.5-2,000 ppm 1,561 (10 mg/m TLV = 1000 ppm Canister / Tedlar|  TO-15 <200 mL/min|
Az | P05 v ppm) - oo
,000 pp! 1.520 (1000
(FID)
ppm)
10.6 lamp,
MultiRAE/AreaRAE 0.9 (1.0 for
PID** 0-2000 ppm Y gasoline
#2) 1ppm=45 PEL = None ca Sorbent Tube, OSHA <0.1L/min
Gasoline 05-2.000 NA mg/m® REL = Ca NA 730 ppm | 730 ppm | 730 ppm | 200 ppm | 200 ppm | Anasorb CSC, PV2028 (10 L max
. (-PI,D) 0 gpm (approx.) TLV = 300 ppm 226-01 vol.); 10 L
" .
TVA 2020 10,000 ppm Y NA
(FID)
UltraRAE PGM- 0.05-10000 v 9.8 lamp. 6 _
o 7360 ppm -1amP. 81 1 ppm =1.23 PEL = 25 ppm Sorbent Tube, 0.025 Limin;
Nitric Oxide 9.27 eV 3 REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA Molecular Sieve,| NIOSH 6014
MUltiRAE/AreaRAE mg/m TLV = 25 ppm 226-40 15-6L
NO Sensor 0-250 ppm Y NA pp!

DRAFTO1



— Instrument Guidance

Table 16 - Ethanol (Spill, Release, or Fire)

| —  Regulatory Guidance

Reference —

Occupational Action Levels PAC-1 ERPG-1 Air Sampling
. — PID
Target Detection Intrinsicall ;
¢ 1 Instrument Y P LAMP, CF Conversion BloRac]
Compound Level Safe (Y/N) (150) TWA IDLH 1-hr 1-hr 1-hr Method Total
Volume
VOCs and Gases (continued)
MultiRAE/AreaRAE | 0100 PPM.
H,S Sensor 0-1000 ppm Y .
2 ext. range Sorbent Tube, 0.05 L/min;
Hydrogen Drager Tube >0.2-6 ppm v NA Lopm=14 PEL=C 20 p;_am.) 50 ppm (10 SII}I—(;adGeL For osma 1008 | o 1112 I_1 .
x - =1. mins) ydrogen .1to 1.
Sulfide Dréger Chip 20.2-5 ppm Y 1046 eV mgim®* | REL=C 10 ppm (10 mins) | 100 PP™ | 0-51ppm | 0-36 ppm | 0.33 ppm | 051 ppm | 0-1PPM | g e Syifur | NIOSH 6013| Limin (0.2
SPM Flex 0.001-9.999 Y TLV =1 ppm, ST 5 ppm Dioxide, 266- L/min rec);
ppm 177 1.2-40L
MultiRAE/AreaRAE 10.6 lamp,
PID™ 0-2000 ppm Y 23
MultiRAE/AreaRAE 0-20 ppm M Preloaded
SO, Sensor 1 ppm = 2.62 PEL =5 ppm Cassette, MCE, 0.5-1.5
Sulfur Dioxide Dréager Tube 20.1-3 ppm Y 12.3eV NA ’ 5 REL = 2 ppm, ST 5 ppm 100 ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm |Coated, Sodium|NIOSH 6004 | L/min; 4-200
Drager Chip 20.4-10 ppm Y mgim TLV = ST 0.25 ppm Carbonate, 225- L
SPM Flex 0.01-2.5 ppm Y 9005
AreaRAE NH,
Sensor 0-100 ppm Y
MultiRAE Pro NHs
Sensor 0-100 ppm M NA
Dréger Tube 20.25-3 ppm Y 1ppm=0.7 PEL =50 ppm Sorbent Tube, 0.1-0.2
Ammonia Dréager Chip 20.2-5 ppm Y 10.18 eV mg/m® : REL = 25 ppm, ST 35 ppm | 300 ppm | 30 ppm 30 ppm 30 ppm 30 ppm 25 ppm | Silica Gel, 226- | NIOSH 6015| L/min; 96 L
SPM Flex 0.01-150 ppm v TLV = 25 ppm, ST 35 ppm 10-06 max
10.6 lamp,
MultiRAE/AreaRAE 10.9
PID** 0-50 ppm Y 11.7 lamp,
5.7
Filter, PTFE
’ PEL = 2 mg/m® ' ' )
Sodium 3 3 w/Support Pad, 1-4 L/min; 70|
Hydroxide pH Paper 0-14 Y NA NA NA REL=C2 mglm3 10 mg/m NA NA NA 0.5 mg/m3(0.5 mg/m3 1.0um, 37mm, NIOSH 7401 1000 L
TLV =C2mg/m 225-17-01
Dréger Tube 1-5 mg/m® Y
PEL = 1 mg/m® Filter, 37-mm 1-5 Umin: 15
Sulfuric Acid pH Paper 0-14 Y 124eV NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m?® | 0.2 mg/m? | 0.2 mg/m* | 0.2 mg/m* | 2 mg/m* | diameter quartz | NIOSH 7908 ™~ "
TLV = 0.2 mg/m® fiber 225-1827
SPM Flex 0.005-0.75 ppm Y

DRAFTO1
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Table 16 - Ethanol (Spill, Release, or Fire)

— Instrument Guidance ———— —  Regulatory Guidance I Reference ——
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
. . PID
Target
2 a Instrument DEEaien | iy IP  LAMP, CF Conversion Flow Rate/
Compound Level Safe (Y/N) (1S0) TWA IDLH 1-hr 1-hr 1-hr Method Total
Volume
Particulate
TSI DustTrak 1+ 0'001'490 N
mg/m
PEL = 15 mg/m® (total), 5 1-2 L/min
TSI DustTrak 0.001—1550 N - /ms(is e Filter (total) Nlo(?:a gsoo (totaly 7133
Particulate DRX*** mg/m NA NA NA 9 P NA NA NA NA 10 mg/m® NA | Cyclone + Filter 1.7-2.5 Umin|
TLV = 10 mg/m® (total), 3 - NIOSH 0600 -
Pocket Pump 3 ’ ! (respi )
TOUCH NA Y mg/m® (respirable) 20-400 L
Aircon-2 NA N

Model 192 Micro R
Exposure Rate 0-5,000 pR/hr N 10 pR/hr
Meter

Ludlum Model 2241-

0-9,999 R/hr or

2 w/ 44-9 Pancake 999,000 cpm N 300 cpm
Probe
Ludlum Model 2241- - a = 2500 ft*
Radiation | 3w/ 44-9 Pancake | %:2:999 R/hr or N NA NA NA 300 cpm NA NA NA NA NA NA | RADeCOFilter | RSSOP | o\ "o,
999,000 cpm Paper (2") 209/501 5
Probe fit
Ludlum Model 2241
W/ 43-90 Alpha | 0999 R/hr or N 300 cpm
L 999,000 cpm
Scintillator
Model 2241 w/
Model 44-10 Nal | %2999 R/hr or N 300 cpm

Detector 999,000 cpm
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Table 16 - Ethanol (Spill, Release, or Fire)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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/m°) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.ntm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréger-Tube & CMS-Handbook 18th Edition Dréger tube information

*AEGL-2--There are no AEGL-1 for this compound.
**PIDs and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate
results from 1-10.000 ppm.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to NIOSH -- National Institute for Occupational Safety and Health
% -- percent NO -- nitric oxide

ACGIH -- American Conference of Governmental Industrial Hygienists OSHA -- Occupational Safety and Health Administration
AEGL -- acute exposure guideline levels PAC -- protective action criteria

CDC -- Centers for Disease Control and Prevention PEL -- permissible exposure limit (OSHA)

CF -- conversion factor PID -- photoionization detector

CO -- carbon monoxide ppm -- parts per million

cpm -- counts per minute PTFE -- polytetrafluoroethylene

CSC -- coconut shell charcoal R/hr -- Roentgens per hour

EPA -- U.S. Environmental Protection Agency rec. -- recommended

ERPG -- emergency response planning guideline 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 TEEL -- temporary emergency exposure limit

IP -- ionization potential TLV -- threshold limit value (ACGIH)

ISO -- isobutylene TVA -- toxic vapor analyzer

MCE -- mixed cellulose ester membrane TWA -- time-weighted average

mg/m® -- milligrams per cubic meter VOC -- volatile organic compound

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

NA -- not available/applicable WISER -- Wireless Information System for Emergency Responders

NH; -- ammonia
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Table 17 - Spacecraft Debris

— Instrument Guidance———— —— Regulatory Guidance I Reference—

B Occupational Action Levels PAC-1 ERPG-1 Air Sampling

P LAMP, CF Conversion . Flow Rate/
(1S0) TWA IDLH 1-hr 1-hr Media Method el Vil

Target e Detection Intrinsically
Compound* Level Safe (Y/N)

VOCs and Gases

Gastec
Detector
- MultiRAE/AreaRAE 1ppm=221 <19.5% 02 Tube,
-309
Liquid Oxygen 0, Sensor 0-30% Vol. Y 1558 eV NA mgim? (simple asphyxiant) NA NA NA NA NA NA Oxygen. 3- OSHA CSI NA
24% Vol,
810-31B
Gastec
Detector
iqui -100% 1 =0.82
Liquid MultiRAE/AreaRAE | 100% LEL. 0 Y 15.43 eV NA ppm =9 _ <19.5% 02 NA NA NA NA 65,0000 NA Tube, | 5sHA cs NA
Hydrogen 30% O, mg/m (simple asphyxiant) ppm Hydrogen,
0.5-2% Vol,
810-30
S
TVA 2020 nzprr:s(pilgs)e Y 1ppm =3.77 <19.5% 02 65,0000 Jube,
Liquid Methane ID) 12.61eV NA mgim® (simple asphyxiant) NA NA NA NA ppm NA Nél:sral OSHA CSI NA
. 0-100% LEL, 0| Qualitative,
MultiRAE/AreaRAE 30% O, Y 800-20001
MultiRAE/AreaRAE 10.6 lamp.
0-2000 ppm Y '
PID™ PP 7.9 Sorbent
Drager Tube 25-2000 ppm Y NA Tube, NIOSH »
Drager Chip 100-2500 ppm Y 1 ppm = 1.89 PEL = 1000 ppm Anasorb 1400 <0.05 L/min; 1
Ethanol 1047V 55 Tamp e REL = 1000 ppm 3300 ppm NA NA NA 1800 ppm | 1800 ppm | CSC, 226- (Alcohols ) L
0.5-2,000 ppm 1561 (10 mgim TLV = 1000 ppm 01/ Summal "L 212V | <200 mLimin
(PID) 0.5- : Canister / )
TVA 2020** 10.000 pom Y ppm) - Tedlar B
090 pp! 1.520 (1000 ediar Bag
(FID)
ppm)
. 10.6 lamp, Sorbent
MUItiRAE/AreaRAE
e 0-2000 ppm Y 0.6and PEL = NA Tube, OSZ'I’QQPV 0.1 Umin; 20 L
Kerosene NA 94w NA REL = 100 mg/m® NA  |290 mg/m®|290 mg/m®|290 mg/im®|  NA NA Anasorb | 1o 0.01-0.2
-1009 = CSC, 226- L/min; 1.3-20 L
MultRAE/AreaRAE | 100% LEL. 0 Y NA TLV=NA g 1550 min;
30% O, 01
MUItiRAE/AreaRAE 10.6 | Midget
i PIDfa 0-2000 ppm Y '2 Zmp’ Impinger,
g - PEL=1ppm S Glass, .
1 =131 - ; 7-
Hydrazine 8.93 eV ppm =2 REL=CO003ppmCa | 50ppm | 01ppm | 0.1ppm | 0.1ppm | O1ppm | 05ppm | 25mi, | NOSH |0.2-1Limin;7
mg/m _ ; 3503 100 L
0.01-0.4 ppm TLV =0.01 ppm S Ca Fritted
Dréger Tube ' Y NA Nozzle, 22
0.4-0.6 ppm ozzle, 225.
36-2
i y | Midget
MUItiRAE A*ieaRAE 0-2000 ppm v 10.6 lamp, Impinger,
Monomethyl PID > | ppmo1ge| PEL=CO2ppmsS 20 ppm Class, | NiosH | 0.5-1.5 Limin;
hydrazine 80ev ppm = % REL = C 0.04 ppm S PPM | 0.9 ppm* | 0.23 ppm*| 0.11 ppm* | 0.082ppm | NA 25ml, S g
mg/m3 _ Ca X 3510 3-20L
(MMH) Hydrazine Dréager TLV=C0.01 ppm S Eritted
Tube 0.01-0.6 ppm Y NA Nozzle, 225
36-2
i y | Midget
oimethy Mul nR;;)llzDeieaRAE 0-2000 ppm v 10.6U :mp, Impinger,
ime : _ PEL=C0.5ppm S Glass, R o
hydrazine 8.05 eV 1 ppm = 2.46 REL =C 0.06 ppm 15PPM | 3 ppm* | 0.75 ppm* | 0.38 ppm* | 0.27ppm | NA 25ml, NIOSH 1 0.2-1 Limin; 2
mg/m3 _ Ca X 3515 100 L
(UDMH) Hydrazine Drager TLV=C0.01 ppm S Fritted
Tube 0.01-0.6 ppm Y NA Nozzle, 225.
36-2
MultiRAE/AreaRAE
NO Sensor 0-250 ppm Y Sorbent
. " _ PEL =C 5 ppm Tube, . -
-Il_\lltrog%n MUIE%AES/:;:?AE 0-20 ppm Y 10.8ev NA 1 ppmm/fmgABB REL =1 ppm 13ppm | 0.25 ppm | 0.25 ppm | 0.25 ppm | 0.25 ppm NA Molecular Nég)ls“H % Zgos_glkmm,
etroxide 2 9 TLV = NA Sieve, 226- ’
MuIth;;IIEIIDA*ieaRAE 0-2000 ppm v 40




Table 17 - Spacecraft Debris DRAFTOL

— Instrument Guidance———— —— Regulatory Guidance I Reference—

Occupational Action Levels PAC-1 ERPG-1 Air Sampling

Target Detection Intrinsically

PID LAMP,
Instrument

1P

Conversion Flow Rat
Compound* Level Safe (Y/N) CF (1S0) TWA IDLH 1-hr 1-hr Media Method o Gy

Total Volume

VOCs and Gases (continued)

Midget
Impinger,
_ REL =1 ppm Glass, OSHA ID-
1 =139
F:,ydrog;n Drager Tube 0.1-3 ppm Y 10.54 eV NA ppml 3 PEL =1 ppm 75 ppm NA NA NA 10 ppm 10 ppm 25ml, 126-SG | 1 L/min; 100 L
eroxide mg/m TLV =1ppm Frited |OSHA 1019
Nozzle, 225
36-2
. 1-15 ppm, Cartridge -
Drager Tube 550 Z’;m Y two 37-mm
NA diameter
MultiRAE/AreaRAE quartz fiber
Red-Fumin 0-50 ppm Y 1ppm = 2.58 REL =2 ppm i in: 30-
>orhuming NO. Sensor 11.95 eV ppm =2 PEL =2 ppm 25ppm | 0.16 ppm | 0.16 ppm | 0.16 ppm | 0.16 ppm | 1ppm | TerS: one | NIOSH 2 Limin; 30-600
Nitric Acid mg/m TV =2 filter 7907 L
=2ppm .
impregnate
MultiRAE/AreaRAE 10.6 lamp, d with
PID** 0-2000 ppm Y 5 Na2cO3,
225-9032
Bag,
SamplePro
Ni Oxid Nitrous fume Drager| 0.2-6 ppm, v 12.89 eV NA 1ppm =1.80 REL = 25 ppm NA NA NA NA 910 NA PE\>/DI;‘SSSL NIOSH 0.1-4 Lmin: 3 L
itrous Oxide Tube 5-30 ppm 89e mg/m® TLV = 50 ppm ppm Dual 600 |4 HmMIn:
Fittings, No
Eyelets, 248
05
0.001-400
TSI DustTrak II*** mg/m? N
Hydroxyl- REL = 50 ppm Ca
terminated ngilffl’ak 0'001/'1f° N NA NA NA PEL = 1 ppm NA NA NA NA NA NA NA NA NA
polybutadiene . mgrm TLV =2 ppm
MultiRAE/AreaRAE
PID™ 0-2000 ppm Y
MultiRAE/AreaRAE
Cl, Sensor 0-50 ppm Y
Ammonium Dréager Tube CIO, | 0.025-3 ppm Y PEL = 15 mg/m3 N
Perchlorate | Drager Tube HCI | 21-10 ppm Y NA NA NA TLV =10 mg/m3 NA NA NA NA | 4.6 mgim NA NA NA NA
MultiRAE/AreaRAE 0-30% Vol. v
O, Sensor
MuIthAEIA*ieaRAE 0-2000 ppm v 10.6 lamp,
o ° 1 ppm =1.80 REL = Ca 2000 ppm Sorbent | y\iosH | 0.01-005
Acetaldehyde | MuliRAE/AreaRAE 1022 eV ey PEL = 200 ppm obP™ | 45ppm | 45ppm | 45ppm | 45ppm | 10ppm [Tube XAD-| ool | TS
COsensor | S00PPm Y NA mafm TLV = C 25 ppm 2, 22627 ’
Dréger Tube 100-1000 ppm Y
. 0-500 ppm, i
MultiRAE/AreaRAE Five-layer
CO Sensor 0-2000 ppm Y PEL =50 ppm aluminized
MCarbqg s_eilsgagg; wuotev| na |1 e /;"g‘ls REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33ppm* | 27 ppm* | 75ppm | 200 ppm gas os;le D 4 Umin, 2-5L
onoxide Drager Tube ead: ppn'1 Y 9 TLV = 25 ppm sampling
Drager Chip 5-150 ppm Y bag, 262-01
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Table 17 - Spacecraft Debris

— Instrument Guidance———— —— Regulatory Guidance I Reference—

Occupational Action Levels PAC-1 ERPG-1 Air Sampling

Target Detection Intrinsically PID LAMP, .
Instrument Conversion Flow Rate/

Total Volume

Compound* Level Safe (Y/N) CF (1S0) TWA IDLH 1-hr 1-hr Media Method

VOCs and Gases (continued)

AreaRAE NH;
Sensor 0-100 ppm Y
MUuItiRAE Pro NH;
Sensor 0-100 ppm M NA Sorbent
orben
Dréager Tube® 2-30 ppm Y 1 _ PEL = 50 ppm N -
. ppm =0.7 _ Tube, Silica| NIOSH 0.1-0.2 L/min;
Ammonia Drager Chip® 250 ppm v 10.18 eV i’ REL =25 ppm, ST35 ppm | 300 ppm | 30ppm | 30ppm | 30ppm | 30ppm | 25ppm | S cll) Too 06 L max
SPM Flex 0.01-150 ppm Y TLV =25 ppm, ST 35 ppm 06
10.6 lamp,
MultiRAE/AreaRAE 10.9
PID** 0-2000 ppm Y 11.7 lamp,
5.7
MultiRAE/AreaRAE 11.7 lamp,
0-2000 ppm Y !
PID** PP 16 REL = Ca 0.016 ppm, C 0.1 Tu:g’bse“i"cla
" 1ppm=1.23 m (15-min; T NIOSH | 0.03-1.5 L/min;
Formaldehyde }—’\(I(l:"}l—‘iﬂo?/;i:sfr 0-10 ppm v 10.88 eV mgfm® PEL = gp75 épm, S'I? 2 ppm 20ppm Ca| 0.9ppm | 0.9ppm | 0.9ppm | 0.9ppm | 1ppm | Gel, High 2016 151
NA TLV = C 0.3 ppm Purity, 226-
Drager Tube 0.5-5 ppm, Y e 119
9 0.2-2.5 ppm
MultiRAE/AreaRAE 0-2000 ppm v 10.6 lamp,
PID** 2
D Tub 0.5-30 Y Sorbent
rager Tube 20.5-30 ppm
NA PEL =1 ppm, C 5 ppm A-Ir;:ls)s;b NIOSH 0.05 L/min;
. . 5 : _ 1ppm =256 (15 mins) <200mL/min
Vinyl Chloride Drager Chip 20.3-10 ppm Y 9.99 eV i REL = Ca NA 250 ppm | 140ppm | 70 ppm | 250 ppm | 500 ppm | CSC, 226- 1007 (6L Summay);
106 lamp mgim TLV = 1 pom 01/Summa| TO-15 ozl
1.281 (10 =i Canister / ’
TVA 2020 0-5'2(8?3)Ppm v ppm) - Tedlar Bag
1.234 (1000
ppm)
MultiRAE/AreaRAE
Cl, Sensor 0-10 ppm Y
Drager Tube CIO, | 0.025-3 ppm v REL = 1000 ppm, ST 1250 S_I(—)rlt)’em
1ppm = 7.67 ppm ube, .
Freon 113 Drager Tube 1199ev| NA ppmm s PEL = 1000 ppm 2000ppm | NA NA NA  [1250ppm| NA | Anasorb N1|8250H oo g‘lo_z .
Halogenated | 100-2600 ppm Y 9 TLV = 1000 ppm, ST 1250 CSC, 226- o
Hydrocarbons ppm 01
AreaRAE HF Sensor| .5-10 ppm Y
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Table 17 - Spacecraft Debris

— Instrument Guidance———— —— Regulatory Guidance I Reference—

Occupational Action Levels PAC-1 ERPG-1 Air Sampling

Target Detection Intrinsically PID LAMP, .
Instrument P Conversion Flow Rate/

Total Volume

Compound* Level Safe (Y/N) CF (1S0) TWA IDLH 1-hr 1-hr Media Method

VOCs and Gases (continued)

i REL = 200 ST 250
MuIthAEIP:ieaRAE 0-2000 ppm v 11.7 lamp, ppr;\, ppm o
PID 25 | 1ppm=131 orbent | NiosH | 0.02-0.2 Uimin;
Methanol N 10.84 eV Jm? PEL =200 ppm 6000 ppm | 530 ppm | 340 ppm | 270 ppm | 530 ppm | 200 ppm |Tube, Silica 2000 : 1_'5 L '
MUIRAE/Ar@aRAE |\ 1 1o0e | Ey v LEL ma/m TLV = 200 ppm S, ST 250 Gel, 226-51
LEL Sensor Sensor, 2.0 ppm S
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 0.16
(t)ricstﬁgg:é" M“"g‘gz’;’xﬁ“ 0-500 ppm Y <10ev NA PEL = 200 ppm NA NA NA NA NA NA NA NA NA
NA
Dréger Tube
Formaldehyde 0.25 ppm Y
Particulate
0.001-400
TSI DustTrak 1I*** 3 N
mg/m
TSI DustTrak | 0.001-150 PEL = 15 mg/m’ (total), 5 Filter (total) 05%??? N Limin (ctal);
. DRX** ma/m?® N mg/m?® (respirable) 3 Cyclone + (tota) 7issL
Particulate 9 NA NA NA = 3 NA NA NA NA 10 mg/m NA Filter NIOSH 1.7-2.5 L/min
Pocket Pump NA v V= 103rnglm (total), 3 (respirable) 0600 (respirable); 20-
TOUCH mg/m?® (respirable) P (respirable) 400 L
Aircon-2 NA N

Model 192 Micro R

Exposure Rate | 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr RADeCO 5
Radiation 3w/ 44-9 Pancake | or 999,000 N NA NA NA 300 cpm NA NA NA NA NA NA Filter Paper ZROS;%P a = 2500 ft X
Probe cpm @) 501 | B/Y = 1250 ft
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm

Detector cpm
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Table 17 - Spacecraft Debris

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

3Dréxger tubes are available at lower detection limits; however, the tubes listed have detection ranges within the action levels.

“RAE systems equipment will only detect fuming products, so other sources may be possible.

AEGL-1 is the airborne concentration 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/m°) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréger-Tube & CMS-Handbook 18th Edition Dréager tube information

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

**P|Ds and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate
results from 1-10.000 ppm.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

***Different types of jet fuel will have different correction factors.

Acronyms:

> -- greater than or equal to NA,CO; -- sodium carbonate

% -- percent NHj; -- ammonia

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

CDC -- Centers for Disease Control and Prevention NO, -- nitrogen dioxide

CF -- conversion factor O, -- oxygen

CO -- carbon monoxide OSHA -- Occupational Safety and Health Administration
Cl, -- chlorine PAC -- protective action criteria

CIO, -- chlorine dioxide PBAN -- polybutadiene acrylic acid acrylonitrile
CO -- carbon monoxide PEL -- permissible exposure limit (OSHA)
cpm -- counts per minute PID -- photoionization detector

CSC -- coconut shell charcoal ppm -- parts per million

EPA -- U.S. Environmental Protection Agency PVDF -- polyvinylidene fluoride

ERPG -- emergency response planning guideline R/hr -- Roentgens per hour

eV -- electron volt rec. -- recommended

FID -- flame ionization detector REL -- recommended exposure limit (NIOSH)
HCHO -- formaldehye SPM -- single-point monitor

HCI -- hydrocholoric acid SSHASP -- site-specific health and safety plan
HF -- hydrogen fluoride TEEL -- temporary emergency exposure limit
IDLH -- immediately dangerous to life and health TLV -- threshold limit value (ACGIH)

IP -- ionization potential TVA -- toxic vapor analyzer

ISO -- isobutylene TWA -- time-weighted average

mg/m? -- milligrams per cubic meter VOC -- volatile organic compound

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

NA -- not available/applicable WISER -- Wireless Information System for Emergency Responders
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Table 18 - Special Event

(Also refer to Hazardous Waste Flow Chart)

— Instrument Guidance———— , Regulatory Guidance I Reference—

o Occupational Action Levels AEGL-1 PAC-1 ERPG-1 Air Sampling
IP LAMP, CF Conversion Flow Rate/

(1SO) TWA IDLH 1-hr 4-hr 8-hr 1-hr 1-hr Media Method el Vol

Target i rinsi
9 e Detection Intrinsically

Compound* Level Safe (Y/N)

2-Chlorobenzalmalononitrile (CS)

PTFE Filter
225-1716
Tear Gas/ REL=0.3ppm S
1 =7.71 0.083* 0.083* 0.083* 0.005 0.005
Coughing APAC 10 mg/m3 or N NA NA ppm =2 PEL = 0.3 ppm 15 mg/m® 5 5 5 A > | @nd Tenax | PECAMSO04| ) 5 )i - g5
1.5 ppm mg/m _ mg/m mg/m mg/m mg/m mg/m Sorbent (II-5)
Smoke TLV = 0.32 mg/m3 Tube 226-
35-03

Phenacyl chloride or 2-chloro-1-phenylethanone (CN)

— REL=0.3ppm S
10 mg/m3 or 1 ppm = 6.32 _ 3 P&CAM291
1.5 ppm N 9.44 eV NA mgim® PEL = 0.3 ppm 15 mg/m NA NA NA NA NA NA NA

Mace AP4C (15
TLV = 0.32 mg/m3

Particulate
0.001-400
TSI DustTrak I1** 3 N
mg/m
0.001-150 PEL = 15 mg/m® (total), 5 Filter (total) NIOSH  |1-2 L/min (total); 7,
X TSI DustTrak DRX** 3 N mg/m? (respirable) Cyclone + 0500 (total) 133L
Particulate mg/m NA NA NA 3 NA NA NA NA 10 mg/m3 NA " NIOSH 1.7-2.5 L/min
TLV =10 mg/m® (total), 3 Filter . o0,
Pocket Pump 5 i (respirable) 0600 (respirable); 20-400|
ToucH NA Y mg/m”® (respirable) (respirable) L
Aircon-2 NA N

Radiation?

Model 192 Micro R

Exposure Rate | 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr RADeCO RSSOP « = 2500 f
Radiation 3w/ 44-9 Pancake | or 999,000 N NA NA NA 300 cpm NA NA NA NA NA NA Filter Paper 200/501 N 3
Probe cpm @9 B/Y = 1250 ft
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm

Detector cpm
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Table 18 - Special Event

(Also refer to Hazardous Waste Flow Chart)

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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/m®) 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréager-Tube & CMS-Handbook 18th Edition Dréager tube information

*AEGL-2--There are no AEGL-1 for this compound.
**DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to OSHA -- Occupational Safety and Health Administration
% -- percent PAC -- protective action criteria

ACGIH -- American Conference of Governmental Industrial Hygienists PEL -- permissible exposure limit (OSHA)

AEGL -- acute exposure guideline levels

CDC -- Centers for Disease Control and Prevention
CF -- conversion factor

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
eV -- electron volt

FID -- flame ionization detector

IDLH -- immediately dangerous to life and health

IP -- ionization potential

ISO -- isobutylene

mg/m3 -- milligrams per cubic meter

HR/hr -- micro Roentgens per hour

NA -- not available/applicable

NIOSH -- National Institute for Occupational Safety and Health

PID -- photoionization detector

ppm -- parts per million

PTFE -- polytetrafluoroethylene

R/hr -- Roentgens per hour

rec. -- recommended

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

SSHASP -- site-specific health and safety plan
TEEL -- temporary emergency exposure limit
TLV -- threshold limit value (ACGIH)

TWA -- time-weighted average

VOC -- volatile organic compound

Vol. -- volume

WISER -- Wireless Information System for Emergency Responders



Target

Compound®

Acids

Hydrochloric
Acid (Hydrogen
Chloride)

—

Instrument

Instrument Guidance

Detection
Level

Intrinsically
Safe (Y/N)

AreaRAE HCI
Sensor 0-15 ppm Y
" 0.2-3 ppm,
Dréger Tube 3-20 ppm Y
Dréager Chip 21-25 ppm Y
pH Paper 0-14 Y
SPM Flex 0.02-20 ppm Y

P

12.74 eV

PID LAMP, CF
()

NA

Table 19 - Clandestine Lab

Conversion

1 ppm = 1.49
mg/m®

—  Regulatory Guidance

Occupational Action Levels

TWA

PEL =C 5 ppm
REL = C 5 ppm
TLV =C 2 ppm

IDLH

50 ppm

1-hr

1.8 ppm

1.8 ppm

1.8 ppm

PAC-1

1-hr

1.8 ppm

ERPG-1

1-hr

3 ppm

Cartridge — two
37-mm
diameter
cellulose nitrate,
one filter
impregnated
with NA,CO,
225-9032

Reference

Air Sampling

Method

NIOSH 7907

1

Flow Rate/
Total Volume

2 L/min; 30-600 L

VOCs and Gases

) 40-800 ppm,
Dréger Tube 100-12,000 ppm Y NA
Sorbent Tube,
0'5'2'2%) ppm 0 Bcl)g'ﬁlloamp' 1 opm = 238 REL = 250 ppm A"isz‘gglclsc' NIOSH 1300 0.01 to 0.2 L/min;
Acetone TVA 2020 1-10(000)ppm Y 9.69eV | 0 78(5 (l%%rg) ° ppmg/im:%‘ PEL = 1000 ppm 2500 ppm | 200 ppm | 200 ppm | 200 ppm | 200 ppm NA Summa TO-15 0.5-3L
(FID) ppm) TLV =500 ppm, ST 750 ppm Canister/ Tedlar TO-3 <200 mL/min
" Bag
M”"'Rﬁ%ﬁeaRAE 0-2000 ppm Y 10.6 lamp, 0.9
" 0-500 ppm,
MUIRRAEIATARAE | 2000 ppm ext Y PEL = 50 pom Five-layer
Carbon range 1ppm=1.15 _ =>0pp aluminized gas .
. 14.01 eV NA REL =35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* 75 ppm 200 ppm . OSHAID 210 1 L/min, 2-5L
Monoxide " 5- 150 ppm, mg/m3 it sampling bag,
Dréger Tube Y TLV =25 ppm
100-700 ppm pp 262-01
Dréager Chip 5-150 ppm Y
PEL = 5000 ppm, ST 30,000 Dréger
Dréager Tube 1-20% Vol. Y ppm Diffusion Tube,
1 =18 = e
Carbon Dioxide 1377 eV NA ppm = - REL = 5000 ppm, ST 30,000 - 40,000 NA NA NA  |30000ppm| Na |CArbon Dioxide,\nqii6g0s  |0.02-0.1 Limin; NA
mg/m ppm ppm 65-20,000 ppm,
TLV = 5000 ST 30,000 800-01381/ G
Dréger Chip 200-25,000 ppm Y gppnr? ' ! sampling Ba:s
" _ Sorbent Tube, -
Ether M”"'R/;%ﬁieaRAE 0-2000 ppm Y 9.53 eV 10'61'2”‘”' 1 ”fnm Ir-ng.os PEL = 400 ppm 1900 ppm |  NA NA NA 500 ppm NA | Anasorb CcsC, NIOSH 1610 001 é°2°5'_it/m'"'
’ 9 TLV = 400 ppm, ST 500 ppm 226-01 ’
pH Paper 0-14 Y NA
i : « . 0.1-0.6 ppm, - Sorbent Tube,
Hydriodic Acid | Drager Tube lodine | ™ S /) M NA NA NA REL=C0.1ppm NA 1ppm | 1ppm | 1ppm | 1ppm NA | Anasorb 747, OSHA ID 212 0.5 LUmin; 2.5 L
(lodine Vapors) - PEL=C 0.1 ppm
MultiRAE/AreaRAE 0-2000 ppm v 10.6 lamp, 226-80
PID** P 0.6k
N 0.1-0.6 ppm,
Drager Tube 1.5 ppm Y NA 1 ppm = 10.38 REL = C 0.1 ppm Sorbent Tube, 0.5t0 1 Limin; 15-
lodine Crystal 9.31ev m? : PEL =C 0.1 ppm 2 ppm NA NA NA 0.1ppm | 0.1ppm | Anasorb CSC, NIOSH 6005 ) 2051 '
MUIiRAE/AreaRAE 10.6 lamp, mg/m TLV = C 0.1 ppm 226-67
PID* 0-2000 ppm Y 0.6

DRAFTO1
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Table 19 - Clandestine Lab

Instrument Guidance ———— I Reference

Air Sampling

—  Regulatory Guidance —

Occupational Action Levels

—

Target
Instrument

Compound*

VOCs and Gases (continued)

Detection
Level

Intrinsically
Safe (Y/N)

IP

PID LAMP, CF
(5e))

Conversion

TWA

IDLH

1-hr

Method

Flow Rate/
Total Volume

Preloaded
Cassette, MCE,
L MultiRAE/AreaRAE 3 0.8um, 37mm, 3| 1-4 L/min; 100-
Lithium PID™ 0-2000 ppm Y 5.39 eV NA NA NA NA NA NA NA 3.3 mg/m NA Piece, PRE- NIOSH 7301 2000 L
BANDED, 225-3
01
UltraRAE PGM-
» ) 7360 0.05-10000 ppm Y 9.8 lamp, 6 Lppm =123 PEL = 25 ppm Sorbent Tube, 0.025 Limin: 1.5-6
Nitric Oxide MUiRAE/ATGaRAE 9.27 eV /m? REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA Molecular NIOSH 6014 L '
uit real 0-250 ppm Y NA mg/m TLV = 25 ppm Sieve, 226-40
NO Sensor
MultiRAE/AreaRAE
NO, Sensor 0-20 ppm Y
0.1-5 ppm,
Drager Tube 5-30 Y NA 1ppm =188 PEL = C 5 ppm SO’\'AZEIQLJ:EQ‘ 0.025.0.2 Limin
Nitrogen Dioxide ppm+B35:C50 9.75eV 3 REL = ST 1 ppm 20 ppm 05ppm | 0.5ppm | 0.5ppm | 0.5ppm 1 ppm . NIOSH 6014 . i !
" " mg/m _ Sieve, 226-40- 156 L
Drager Chip 0.5-25 ppm Y TLV =3 ppm, ST 5 ppm 02
SPM Flex 0.3-10 ppm Y
MUIRAEIATERAZ | 0-2000 ppm Y 10.6 lamp, 16
MultiRAE/AreaRAE
PH, Sensor 0-20 ppm Y
Dréger Tube 20.1-1 ppm Y NA 1 =139 PEL = 0.3 ppm Sorbent Tube, - in; 1-
Phosphine Drager Chip 0.1-2.5 ppm Y 9.96 eV ppm 3 REL = 0.3 ppm, ST 1 ppm | 50 ppm 2ppm* | 0.5ppm* | 0.25 ppm*| 1ppm NA Silica Gel, 226- NIOSH 6002 0.01-0.2 Limin; 1
T mg/m TLV = 0.3 ppm, ST 1 ppm 165A L
SPM Flex 3-3000 ppb Y =0.3ppm, pp
M”"'Rﬁ%ﬁeaRAE 0-200 ppm Y 10.6 lamp, 3.9
Sorbent Tube,
" Anasorb CSC NIOSH 1501
027 , < in: 5-
Red Phosphorus M”"'Rﬁéﬁ?aRAE 0-2000 ppm Y 10.49 eV NA NA NA NA  |3.7 mg/m3 mo./9m33 m°'7m73 . NA  |226-01/Summa TO-15 <0'522|6:er:rﬁ/fn?no S
9 9 mgim Canister/Tedlar TO-3
bag
- Sorbent Tube,
Drager Tupe | 2080 pPM. v NA REL = 100 ppm, ST 150 ppm
50-300 ppm PEL = 200 ppm, C 300 ppm Anasorb CSC, NIOSH 1501
1ppm=3.77 =229 ppm, & 500 ppm, 22601/ <0.2 L/min; 1-8 L
Toluene 8.82 eV 3 500 ppm (10-min. max. | 500 ppm | 67ppm | 67ppm | 67ppm | 67ppm | 50ppm TO-15 o
' mg/m peak) Summa To3 <200 mL/min
MultiRAE/AreaRAE 0-2000 ppm M 10.6 lamp, 0.45 TLV = 50 ppm S Canister/ Tedlar
PID** Bag
Filter, PTFE
i PEL =2 mg/m3 ' i .
Sodium pH Paper 0-14 Y NA NA NA REL = C 2 mg/m3 10mgm3| NA NA NA  |05mgim3|05 mgima|W/SupPOrtPad, |\ gy ay |14 Limin; 70-1000
Hydroxide TLV = C 2 mg/m3 1.0um, 37mm, L
225-17-01
Dréager Tube 1-5 mg/m® Y
PEL = 1 mg/m® Filter, 37-mm 145 Limin: 15-2000
Sulfuric Acid pH Paper 0-14 Y 124V NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m® | 0.2 mg/m*| 0.2 mg/m®| 0.2 mg/m®| 2 mg/im® |diameter quartz NIOSH 7908 L
TLV = 0.2 mg/m® fiber 225-1827
SPM Flex 0.005-0.75 ppm Y




Table 19 - Clandestine Lab DRAFTO1

——— Instrument Guidance ——— —  Regulatory Guidance I Reference —

Occupational Action Levels Air Sampling

Target Detection Intrinsically PID LAMP, CF

Instrument P Conversion Flow Rate/

Total Volume

Compound* Level Safe (Y/N) (1SO) TWA IDLH Method

VOCs and Gases (continued)

AreaRAE NH,
Sensor 0-100 ppm Y
MUultiRAE Pro NH3 0-100 ppm v
Sensor NA 1ppm=07 PEL = 50 ppm Sorbent Tube, 0.1-0.2 Limin; 96 L
Ammonia Dréger Tube® 2-30 ppm Y 10.18 eV ma/m? : REL = 25 ppm, ST 35 ppm | 300 ppm | 30 ppm 30 ppm 30 ppm 30 ppm 25 ppm | Silica Gel, 226- NIOSH 6015 e max !
Drager Chip3 2-50 ppm Y g TLV = 25 ppm, ST 35 ppm 10-06
SPM Flex 0.01-150 ppm Y
MultiRAE/AreaRAE 10.6 lamp, 10.9
PID* 0-2000 ppm Y 117 lamp, 5.7
UltraRAE PGM-
7360 (benzene 0.05-200 ppm Y 9.8 lamp, 0.55
specific mode)**
" 0.25-2 ppm, 2-
Drager Tube 10 ppm Y NA Sorbent Tube,
Dréger Chip 0.2-10 ppm Y 1 ppm = 3.19 PEL = 1 ppm, ST5 pm Anasorb CSC, NIOSH 1501 <0.2 L/min; 5-30 L
Benzene MUIRAE/AreaRAE 9.24 eV i b REL = 0.1 ppm, ST 1 ppm | 500 ppm 52 ppm 18 ppm 9 ppm 52 ppm 50 ppm | 226-01/Summa TO-15 <200 mL/min
PID 0-2000 ppm \% 10.6 lamp, 0.47 mgim TLV = 0.5 ppm, ST 2.5 ppm Canister/Tedlar TO-3
bag
0.5-2,000 ppm 10.6 lamp
(PID) 0.294 (10 ppm) -
ok
TVA 2020 1-10,000 ppm Y 0.282 (1000
(FID) ppm)
MulthAE//-:ieaRAE 0-2000 ppm v 11.7 lamp, 2.5 REL = 200 ppm, ST 250 ppm
PID 1ppm =1.31 S Sorbent Tube, 0.02-0.2 Umin; 1-5
Methanol . 10.84 eV m lma- PEL =200 ppm 6000 ppm | 530 ppm | 340 ppm | 270 ppm | 530 ppm | 200 ppm | Silica Gel, 226- NIOSH 2000 : ) L '
MUIRABIATGARAE | - 15004 1. Y LEL Sensor, 2.0 9 TLV =200 ppm S, ST 250 51
LEL Sensor ppm S
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Table 19 - Clandestine Lab

——— Instrument Guidance ——— —  Regulatory Guidance I Reference ——
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target TSR Detection Intrinsically P PID LAMP, CF SRS Flow Rate/
Compound* Level Safe (Y/N) (1SO) TWA IDLH 1-hr 1-hr 1-hr Method
Total Volume
Particulate
TSI DustTrak I+ 0.001-400 mg/m® N
PEL = 15 mg/m® (total), 5 ) 1-2 L/min (total); 7-
- TS:) E;t;(s:;l;rak 0.001-150 mgfm®. N g’ (respirable) Filter (total) NIOSH 0500 (total) 133L
Particulate NA NA NA o 3 NA NA NA NA 10 mg/m® NA | Cyclone + Filter NIOSH 0600 1.7-2.5 L/min
Pocket Pump TLv=10 amg/m (totah, 3 (respi (respi (respirable); 20-400
TOUCH NA Y mg/m” (respirable) L
Aircon-2 NA N
Model 192 Micro R
Exposure Rate 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-
2wl 44-9 Pancake | %999 Rihr or N 300 cpm
999,000 cpm
Probe
. Ludium Model 2241- RADeCO Filter a = 2500 ft*
Radiation 0-9,999 R/hr or NA NA NA NA NA NA NA NA NA . RSSOP 209/501
3w/ 4?3—9 ;’ancake 999,000 cpm N 300 cpm Paper (2") BIY = 1250 f®
robe
Ludlum Model 2241
wl 43-90 Alpha | 0::999 R/hr or N 300 cpm
. 999,000 cpm
Scintillator
Model 2241 w/
Model 44-10 Nal | ©:2:999 R/ or N 300 cpm
999,000 cpm
Detector




Table 19 - Clandestine Lab

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

* Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas proportional detector, Ludlum model 133-2 compensated GM detector,
Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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/m®) 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.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value.

Air sampling media products listed are for reference only and not an endorsement for use.

http://www.epa.gov/oppt/aegl/pubs/chemlist.ntm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npg/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréger-Tube & CMS-Handbook 18th Edition Dréger tube information

*AEGL-2--There are no AEGL-1 for this compound.
**PIDs and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information. Calibrate TVA 2020 with 100-500 ppm methane for accurate results from 1-10.000 ppm.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.
****Response on multi-gas meters can give an indication of relative concentrations, but may not be quantitative and for some chemicals, no response is observed.

Acronyms:

> -- greater than or equal to NH; -- ammonia

% -- percent NIOSH -- National Institute for Occupational Safety and Health
ACGIH -- American Conference of Governmental Industrial Hygienists NO -- nitric oxide

AEGL -- acute exposure guideline levels NO, -- nitrogen dioxide

CDC -- Centers for Disease Control and Prevention OSHA -- Occupational Safety and Health Administration
CF -- conversion factor PAC -- protective action criteria

CO -- carbon monoxide PEL -- permissible exposure limit (OSHA)
cpm -- counts per minute PH; -- phosphine

CSC -- coconut shell charcoal PID -- photoionization detector

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

ERPG -- emergency response planning guideline R/hr -- Roentgens per hour

eV -- electron volt rec. -- recommended

FID -- flame ionization detector REL -- recommended exposure limit (NIOSH)
HCI -- hydrocholoric acid SPM -- single-point monitor

IDLH -- immediately dangerous to life and health SSHASP -- site-specific health and safety plan
IP -- ionization potential TEEL -- temporary emergency exposure limit
ISO -- isobutylene TLV -- threshold limit value (ACGIH)

MCE -- mixed cellulose ester membrane TVA -- toxic vapor analyzer

mg/m® -- milligrams per cubic meter TWA -- time-weighted average

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

NA -- not available/applicable Vol. -- volume

NA,CO; -- sodium carbonate WISER -- Wireless Information System for Emergency Responders
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Table 20 - Plastics Fire DRAFTOL

— Instrument Guidance—— Regulatory Guidance Reference —
Target Detection Intrinsically Occupational Action Levels PAC-1  ERPG-1 Air Sampling

Instrument Conversion -mi .
O e Level  Safe (Y/N) TWA DLH  1-hr ghr  BMIn g, Media  Method ' 'OW Rate/
TWA Total Volume
VOCs and Gases
UltraRAE PGM- 9.8 lam
7360 (benzene | 0.05-200 ppm Y o8 p.
specific mode)* )
" 0.25-2 ppm,
Dréger Tube Y
9 2-10 ppm NA Sorbent Tube, |\ 1oqh | <0.2 Limin; 5-30]
Drager Chip 0.2-10 ppm Y 1ppm =3.19 PEL =1 ppm, ST 5 pm Anasorb CSC, 1501 L !
Benzene MultiRAE/AreaRAE 0-2000 v 9.24eV [ 106 lamp, mg/m? REL = 0.1 ppm, ST 1 ppm | 500 ppm 52 ppm 18 ppm 9 ppm 52 ppm 50 ppm | 226-01/Summa T0-15 <200 mL/min
PID* - ppm 0.47 9 TLV = 0.5 ppm, ST 2.5 ppm Canister/Tedlar | -
bag
10.6 lam|
0.5-2,000 ppm 0994 (15
(PID) ;
TVA 2020* Y ppm) -
1-10,000 ppm 0.282 (1000
(FID) ppm)
Drager tube 10-200 ppm \ ;)%L = 1005pp_m, C 200 ppml,(
NA 1ppm =4.26 pem i(n 3m i:r;‘:res)max pee Sorbent Tube, |\ 156y (<02 Lmin; 1-14)
Styrene Dréager Chip 2-40 ppm Y 8.40 eV mg/m3 REL = 20 ppm, ST 100 ppm 700 ppm 20 ppm 20 ppm 20 ppm 20 ppm 50 ppm Ana;tzuglfoclsc, 1501 L
MUultiRAE/AreaRAE 10.6 lamp, TLV =10 ppm, ST 40 ppm
PID* 0-2000 ppm Y 0.43 (15 minutes)
AreaRAE HCI 0-15 ppm v )
Sensor Cartridge — two
" 0.2-3 ppm, 37-mm
Drager Tube Y X
: 3-20 ppm diameter
Hydrochloric PEL = C 5 ppm ; .
5 1ppm =1.49 llul trate, ; 30-
Acid (Hydrogen Dréger Chip 21-25 ppm Y 12.74 eV NA p’;ﬂg . REL = C 5 ppm 50ppm | 1.8ppm | 18ppm | 18ppm | L8ppm | 3ppm | l:,ﬁzef,ﬂle:a € N;S;H 2 UmmL30 600
Chloride) TLV =C 2 ppm impregnated
pH Paper 0-14 Y with NA,CO,
225-9032
SPM Flex 0.02-20 ppm Y
Metals- as particulates
0.001-400
TSI DustTrak I1** 3 N
mg/m
Preloaded
0.001-150
TSI DustTrak DRX** /m? N PEL = 0.05 mg/m3 Cassette, MCE,| NIOSH
mgim =99 mg N 0.8um, 37mm, | 7300, | 1-4 L/min; 50-
Lead NA NA NA REL = 0.05 mg/m3 100 mg/m3| NA NA NA 0.15 mg/m NA "
TLV = 0.05 mg/m3 3 Piece, PRE- NIOSH 2000 L
Pocket Pump NA v . BANDED, 225- 7301
TOUCH 3-01
Aircon-2 NA N
0.001-400
TSI DustTrak I1** 3 N
mg/m
5 Preloaded
0.001-150 PEL = 0.1 mg/m Cassette, MCE,
o
Cadmium TSI DustTrak DRX mg/m? N NA NA NA REL = Ca omgim® | 0.10 0.063 0041 | 5| wa | 08U 37Tmm, | NIOSH | 13 Umin; 25-
TLV = 0.01 mg/m® (dust), ca mgm® | mg/m® | mgm® |%+mom 3Piece, PRE- | 7048 1500 L
Pocket Pump NA v 3 X BANDED, 225-
TOUCH 0.002 mg/m* (respirable) 3_01'
Aircon-2 NA N
. 0.001-400
TSI DustTrak II mgim® N Preloaded
Cassette, PVC
. PEL = 0.005 mg/m® . ' .
Chromium TS| DustTrak 0.001-150 GLA-5000, NIOSH ~ |1-4 L/min; 8-400]
N - 3 3 v 3
w) DRX** mg/m3 NA NA NA REL =0.001 mglm3 15 mg/m NA NA NA NA NA 5.0um, 37mm, 7600 L
Pocket Pump NA v TLV = 0.05 mg/m 2 Piece, 225-
TOUCH 802
Aircon-2 NA N




Table 20 - Plastics Fire DRAFTOL

— Instrument Guidance———— | Regulatory Guidance I Reference —
LT Instrument DesEion | hitieieEl PIDEL Conversion Oceupetional Action Levels fSArili ERFeL — Flow Rate/
8 Level Safe (Y/N ISO, TWA IDLH 1-hr 8-hr 3 1-hr Media Method
Compound (YIN) (1s0) TWA Total Volume
Systemic
Preloaded
Cassette, MCE,
L MultiRAE/AreaRAE 3 0.8um, 37mm, NIOSH 1-4 L/min; 100-
Lithium PID* 0-2000 ppm Y 5.39eVv NA NA NA NA NA NA NA 3.3 mg/m NA 3 Piece, PRE- 7301 2000 L
BANDED, 225-
3-01
UltraRAE PGM- 0.05-10000
Y 9.8 lamp, 6
7360* ppm PEL = 25 ppm Sorbent Tube. .
1 =1.23 ' H
Nitric Oxide - 9.27ev ppm e REL = 25 ppm 100 ppm NA NA NA 0.5 ppm NA Molecular Négls;' 0.025 Z’T'"’ 15
MuliRAE/AreaRAE 0-250 ppm Y NA mg/m TLV =25 ppm Sieve, 226-40
NO Sensor
MultiRAE/AreaRAE
NO, Sensor 0-20 ppm Y
" 0.1-5 ppm, Sorbent Tube.
N Drager Tube Y NA = :
Nitrogen 9 5-30 ppm 075 ev 1ppm =1.88 FfEEL"_ éZTSlppmm 20oom | 0500m | 05p0m | 0500m | 0500m | 1 pom Molecular NIOSH  |0.025-0.2 Limin;
Dioxide Dréger Chip 0.5-25 ppm Y : mg/m® EL=ST- PR PP -2 pp -2 pp -2 pp -2 pp PPM | Sieve, 226-40- | 6014 156 L
TLV =3 ppm, ST 5 ppm
SPM Flex 0.3-10 ppm Y 02
MultiRAE/AreaRAE 10.6 Lamp,
PID* 0-2000 ppm Y 16
MultiRAE/AreaRAE
PH; Sensor 0-20 ppm Y
Drager Tube | 20.1-1ppm Y NA~ | 1ppm=139 PEL =03 ppm Sorbent Tube, |\ 551y | 0.02-0.2 Limin;
Phosphine Dréager Chip 0.1-2.5 ppm Y 9.96 eV mg/m? RELf 0.3 ppm, ST 1ppm | 50 ppm 2ppm* | 0.5ppm* | 0.25 ppm*| 1ppm NA Silica Gel, 226- 6002 . 1-5].6 L '
SPM Flex 3-3000 ppb v TLV =0.3 ppm, ST 1 ppm 165A
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-200 ppm Y 3.9
Sorbent Tube
! NIOSH .
" Anasorb CSC <0.2 L/min; 5-30
0.27 : !
oh Reﬁ M”'“RAF',EI@[EE‘RAE 0-2000 ppm Y 1049eV| NA NA NA NA  |3.7mgm3 mo'?ia mo';‘m73 e NA  |226-01/Summa 1}05?;'-5
osphorus 9 9 mgim Canister/Tedlar T0-3 <200 mL/min
bag
Drager Tube 25-1800 ppm Y NA REL = 100 ppm, ST 150 ppm Sorbent Tube,
_ Anasorb CSC, NIOSH -
_ PEL = 200 ppm, C 300 ppm, <0.2 L/min; 1-8
1ppm=3.77 ! 226-01/ 1501
Toluene 8.82eV e 500 ppm (10-min. max. 500 ppm 67 ppm 67 ppm 67 ppm 67 ppm 50 ppm Summa To-15 L
mam peak) Canister/ Tedlar TO-3 <200 mL/min
MultiRAE/AreaRAE 0-2000 ppm v 10.6 lamp, TLV =50 ppm S Ba
PID* pp 0.45 ¢
Dréger pH Tube Qualitative Y PEL = 2 g/’ Filter, PTFE,
Sodium _ 3 3 w/Support Pad,| NIOSH 1-4 L/min; 70-
Hydroxide NA NA NA ?_LE\; B g ; mg; m 1omghm™ | NA NA NA |05 mgim3|05MOM3| ) o 37mm, | 7401 1000L
=C2mg/m -17-
pH Paper 0-14 Y 225-17-01
Drager Tube 1-5 mg/m® Y
PEL = 1 mg/m® Filter, 37-mm .
. . " . NIOSH 1-5 L/min; 15-
Sulfuric Acid pH Paper 0-14 Y 12.4ev NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m* | 0.2 mg/m*| 0.2 mg/m®| 0.2 mg/m*®| 2 mg/im® d!ameter quartz 7908 ZOEI)HL
TLV=02 mg/m3 fiber 225-1827
SPM Flex 0.005-0.75 Y
ppm
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Table 20 - Plastics Fire

— Instrument Guidance——— , Regulatory Guidance I Reference —

B Occupational Action Levels PAC-1 ERPG-1 Air Sampling
P LAMP, CF Conversion Flow Rate/

(E9) TWA IDLH 1-hr 8-hr 1-hr 1-hr Media Method - Volume

Target Detection Intrinsicall
9 Instrument v

Compound® Level Safe (Y/N)

VOCs and Gases (continued)
AreaRAE NHj

Sensor 0-100 ppm Y
MUultiRAE Pro NH;
Sensor 0-100 ppm M NA
Dréager Tube 20.25-3 ppm Y 1 =07 PEL =50 ppm Sorbent Tube, ] -
Ammonia Drager Chi 025 v 10.18 eV PPM =07 | oE = 25 ppm, ST 35 ppm | 300 ppm | 30ppm | 30ppm | 30ppm | 30ppm | 25ppm |silca Gel, 226-| NOSH | 0:1-0.2 Limin;
rager Chip 20.2-5 ppm mg/m TLV = 25 ppm. ST 35 ppm 10-06 6015 96 L max
SPM Flex 0.01-150 ppm Y = 2oppm, pp
10.6 lamp,
MultiRAE/AreaRAE 10.9
PID** 0-50 ppm Y 11.7 lamp,
5.7
MultiRAE/AreaRAE 0-2000 ppm v 11.7 lamp, REL = 200 ppm, ST 250 ppm
PID* 25 |4 pom=1a1 s Sorbent Tube, |\ apy | 0,02-0.2 Limin;
Methanol ) 10.84 eV 5 PEL =200 ppm 6000 ppm | 530 ppm | 340 ppm | 270 ppm | 530 ppm | 200 ppm | Silica Gel, 226- i } '
MUltiRAE/AreaRAE LEL mg/m TLV = 200 ppm S, ST 250 51 2000 5L
0-100% LEL Y pp! )
LEL Sensor Sensor, 2.0 ppm S
Particulate
0.001-400
TSI DustTrak I1** 3 N
mg/m
R PEL = 15 mg/m® (total), 5 ) NIOSH | 1-2 L/min (total);
. TSI DustTrak DRX** 0.001 1350 N mg/m? (respirable) Filter (total) 0500 (total) 7-133 L
Particulate mg/m NA NA NA _ 3 NA NA NA NA 10 mg/m® NA Cyclone + Filter| NIOSH 1.7-2.5 L/min
Pocket Pump TLv= 103mg/m. (total), 3 (respirable) 0600 (respirable); 20-
TOUCH NA Y mg/m” (respirable) (respirable) 400 L
Aircon-2 NA N

Model 192 Micro R

Exposure Rate | 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 w/ 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr " - 3
- ! RADeCO Filter| RSSOP a = 2500 ft
Radiation | 3w/ 44-9 Pancake | or 999,000 N NA NA NA 300 cpm NA NA NA NA NA NA Paper (2) | 209/501 | gy = 1250 i€
Probe cpm
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm

Detector cpm
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Table 20 - Plastics Fire

Notes:
DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants 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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas
proportional detector, Ludlum model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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.

ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.

PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
http://www.cdc.gov/niosh/npa/npgsyn-a.html CDC NIOSH Pocket Guide to Chemical Hazards website

http://wiser.nlm.nih.gov/ WISER website

http://www.skcinc.com/ SKC, Inc. website

TN-114/TN-106 RAE system information

Dréger-Tube & CMS-Handbook 18th Edition Dréager tube information

*PIDs and FIDs are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information and TVA 2020 instruction manual for response factors.
**DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

Acronyms:

> -- greater than or equal to

% -- percent

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

Ca -- carcinogen

CDC -- Centers for Disease Control and Prevention
CF -- conversion factor

cpm -- counts per minute

EPA -- U.S. Environmental Protection Agency
ERPG -- emergency response planning guideline
eV -- electron volt

FID -- flame ionization detector

HCI -- hydrocholoric acid

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

ISO -- isobutylene

mg/m® - milligrams per cubic meter

HR/hr -- micro Roentgens per hour

NA -- not available/applicable

NA,CO3 -- sodium carbonate

NH; -- ammonia

NIOSH -- National Institute for Occupational Safety and Health
NO -- nitric oxide

NO, -- nitrogen dioxide

OSHA -- Occupational Safety and Health Administration
PAC -- protective action criteria

PEL -- permissible exposure limit (OSHA)

PH; -- phosphine

PID -- photoionization detector

ppm -- parts per million

R/hr -- Roentgens per hour

rec. -- recommended

REL -- recommended exposure limit (NIOSH)

SPM -- single-point monitor

SSHASP -- site-specific health and safety plan

TEEL -- temporary emergency exposure limit

TLV -- threshold limit value (ACGIH)

TVA -- toxic vapor analyzer

TWA -- time-weighted average

VOC -- volatile organic compound

Vol. -- volume

WISER -- Wireless Information System for Emergency Responders



Table 21 - Water Quality Monitoring

Instrument Guidance

pr Norios U5 o4
R a——
T
Salinity ﬁfﬁfﬂf 0-70 ppt
Total Dissolved Solids (TDS) T_lso'ri?lj"_'gos 0-100 giL
Dissolved Oxygen T—lsolrisfl;\/-lspos 0-50 mg/L
ore YS1 556 MPS 71999 to +1999 mV
Horiba U-50 2000 to +2000 mV’

Notes:

DRAFT ONLY. For guidance only.
* -- Sensor on the YSI PRODSS is optical

°C -- Degrees Celsius
mg/L — Miligrams per Liter

mS/cm -- Milisiemens per Centimeter

mV -- Millivolt

NTU -- Nephelometric Turbidity Unit

ORP -- Oxygen Reduction Potential
pH -- Power of Hydrogen
ppt -- Parts per Trillion

These tables do not supersede a SSHASP at any time or on any response.

DRAFTO1



Target

Compound*

Instrument

Detection
Level

— Instrument Guidance

IP

Table 22 - Battery Site (Release or Fire)

PID CF
()

Conversion

Lithium lon, Lithium Polymer, and Lithium Metal Batteries (Including Button Cell Variation)

Regulatory Guidance

Occupational Action Levels

TWA

IDLH

Reference

Air Sampling

Method

1

Flow Rate/
Total
Volume

MUliRAE/AreaRAE | 00 PP
CO Sensor ext ranpgpe PEL = 50 ppm Five-layer
1ppm=1.15 ini in;
Carbqn 14.01ev NA PP 3 REL =35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* 75 ppm | 200 ppm alumlnlzed 925 | osHA ID 210 1 L/min;
Monoxide Drager Tube 5- 150 ppm, mg/m TLV = 25 pom sampling bag, 262- 2-5L
100-700 ppm =25pp o1
Dréager Chip 5-150 ppm
Dréager Tube 1-20% Vol. =
9 ; PEL = 5000 ppm, Dréager Diffusion
ST 30,000 ppm
1ppm=18 REL = 5000 ppm 30000 Tube, Carbon 0.02-0.1
Carbon Dioxide 13.77 eV NA 3 ' 40,000 ppm NA NA NA ! NA Dioxide, 65-20,000| NIOSH 6603 L/min;
. . 1000-25,000 mg/m ST 30,000 ppm ppm
Dréager Chip TLV = 5000 ppm, 800-01381/ NA
ppm iy ppm, Gas Sampling Bag
ST 30,000 ppm
AreaRAE HF Sensor| 0.5-10 ppm
Cartridge — two 37-
Hydrofluoric Drager Tube | o0 P 1ppm=0.82 PEL =3 ppm cerﬂﬂroﬂzr:ﬁ:z{e 1-2 Lmin;
Acid (Hydrogen PP 1598eV| NA o iy REL=C3ppm, ST6ppm | 30ppm | 1ppm 1 ppm 1ppm 1ppm | 2ppm oneiter | NIOSH 7806 | 1= 10310m|_'
Fluoride) pH Paper 0-14 TLV=C2ppm ST, 0.5 ppm impregnated with
NA,CO; 225-9031
SPM Flex 0.4-20 ppm
MultiRAE/AreaRAE
SO, Sensor 0-20 ppm
Preloaded
a 20.1- =
o Dréger Tube 0.1-3 ppm 1 ppm =2.62 _PEL 5 ppm Cassette, M(;E, 0.5-1.5 Limin:
Sulfur Dioxide 12.3eV NA 3 REL =2 ppm, ST 5 ppm 100 ppm 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3 ppm | Coated, Sodium | NIOSH 6004
" . mg/m _ 4-200 L
Drager Chip 20.4-10 ppm TLV = ST 0.25 ppm Carbonate, 225-
9005
SPM Flex 0.01-2.5 ppm
0.001-400
TSI DustTrak [I*** 3
mgm Preloaded
rel
TSI DustTrak 0'001'15’0 PEL =5 mg/m* C Cassette, MCE, .
DRX*** ma/m 3 3 3 3 1-4 L/min;
Manganese 0 NA NA NA REL =1 mg/m*, 3 mg/m°C | 500 mg/m NA NA NA 3 mg/m NA 0.8um, 37mm, 3 | NIOSH 7301 5.67 L
Pocket Pump NA TLV = 0.02 mg/m® (resp) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA
0.001-400
TSI DustTrak 11*** 3 3
mg/m PEL = 0.1 mg/m” (fume),
3 Preloaded
TSI DustTrak 0.001-150 1 mg/m” (dust Cassette. MCE )
Copper DRX*** mg/m® NA NA NA REL=0.1 m?/m (fume), 1100 mg/m® NA NA NA 3 mg/m® NA 0.8um, 37mm, 3 | NIOSH 7029 1-3 L/min;
1 mg/m® (dust) Pi PRE- 50-1500 L
Pocket Pump NA 3 lece,
TOUCH TLV = 0.2 mg/m* (fume), BANDED, 225-3-01
1 mg/m?® (dust, mist)
Aircon-2 NA
" 0.2-2%,
Dréger Tube 0.5-3%
<19.5% O, Gastec Detector
-100Y 1 ppm =0.82
Hydrogen | MuliRae/Arearae | ° 3_03%;] "(')5"' 15.43 eV "Eé,felngo' PP o (simple asphyxiant) NA NA NA NA NA NA | Tube, Hydrogen, | OSHA CSI NA
2 o mg'm 0.5-2% Vol, 810-30
MultiRAE/AreaRAE
H, Sensor 0-1000 ppm
TSI DustTrak [1** 0'001'430 0
mg/m
Preloaded
TSI DustTrak 0.001-150 PEL = 1 mg/im® Cassette, MCE, -
Nickel DRX™ mg/m® NA NA NA REL = 0.015 mg/m® 10 mg/m® NA NA NA  |a5mg/m®| NA 0.8um, 37mm, 3 | NIOSH 7300 15_.41;:;(;":'
Pocket Pump NA TLV = 1.5 mg/m® (respirable) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA
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Table 22 - Battery Site (Release or Fire)

Reference

[ Instrument Guidance ————— |

Regulatory Guidance T ]

Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target S O Detection Intrinsically PID CF i, 15-min Flow Rate/
Compound1 Level Safe (Y/N) (1SO) TWA IDLH 8-hr TWA 1-hr Method Total
Volume
Lithium lon, Lithium Polymer, and Lithium Metal Batteries (Including Button Cell Variation) [continued]
0.001-400
TSI DustTrak II*** 3 N
mg/m Preloaded
reloade
TSI Dus:;l;rak 0.001-1350 N PEL = 0.1 mg/m® Cassette, MCE, 1-3 L/min:
Cobalt DRX mg/m’ NA NA NA REL = 0.05 mg/m® 20 mg/m® NA NA NA 0.18 mg/m® NA 0.8um, 37mm, 3 | NIOSH 7027 30-1500 L
Pocket Pump NA v TLV = 0.02 mg/m® Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
. | 0.001-400
TSI DustTrak II mgim?® N 1-2 L/min
(total);
TSI DustTrak 0.001-150 N PEL = 3.5 mg/m’ Filter (total) N'Of"l' ?500 7133 L
Carbon Black DRX*** mg/m® NA NA NA REL = 3.5 mg/m® Ca 1750 mg/m® NA NA NA 9 mg/m® NA Cyclone + Filter NIO(S[:—IB<;600
Pocket Pump TLV = 3 mgim® (respirable) (respirable) 1.7-2.5 L/min
TOUCH NA Y (respirable);
20-400 L
Aircon-2 NA N
TSI DustTrak [+ 0'001/'430 0 N
o gloglnlso s Preloaded
» TSI DustTrak -001-12 N PEL = 0.025 mg/m 0.025 0.025 | Cassette, MCE, 1-4 Umin:
Lithium DRX mg/m NA NA NA REL = 0.025 mg/m® 0.5 mg/im® NA NA NA mafm? mafm® 0.8um, 37mm, 3 | NIOSH 7301 100-2000 L
Pocket Pump TLV = 0.05 mg/m® C 9 9 Piece, PRE-
TOUCH NA Y BANDED, 225-3-01
Aircon-2 NA N
0.001-400
TSI DustTrak [I*** 3 N
mg/m
R Preloaded
Phosphorus TSIDE}:;(S:E“ 0'001/ 150 N PEL = 1 mg/m* ST 3 mg/m® Cassette, MCE, 2 Lmin:
b tp i mo/m NA NA NA REL =3 mg/m®, ST3mg/m®| 250 mg/im® | NA NA NA | 1mgm® | 1mgim? | 0.8um, 37mm,3 |OsHAID 111 | "ot
entoxide Pocket Pump NA v TLV = 2 mg/m® Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
2-30,000
Lumex RA-915M 3 N
ng/m
PEL = C 0.1 mg/m*
. 100-3,000,000
Lumex RA-915 Light ng/m3 N S (100 pg/m?)
REL =005 mg/m" 10mgim® |17 mym®| 0% 033 15 15 mgm® Sorbent Tub 0.15-0.25
0.003 to 0.999 3 mg/m -7 mg/m 34 3, .15 mg/m orbent Tube, .15-0.
Mercury*s Jerome 431X malm® N NA NA NA S ("2’:’)”1(50 ;‘9/3’" ) (10,000 | (1,700 mg;‘:) mg;; (150 NA  |Anasorb C300, 226{ NIOSH 6009 |  L/min;
-1 mg/m 3, 3, 3, = -
/m /m /m 17-1A 2-100 L
Jerome J405 | 0.5-999 pg/m® N (other) (100 pg/m?) wg/m’) W) gy | opgimdy | O™
B w5 0.05-0.500 N TLV =0.025 maglm3
erome g’ S (25 pg/m”)
Dréger Tube 0.05-2 mg/m® Y
Alkaline Batteries (Including Button Cell Variati
. 0.2-2%,
Drager Tube 0.5-3% Y
19.5% O, Gastec Detector
! 0-100% LEL, 1 ppm =0.82 < 2
Hydrogen | MultiRae/AreaRae | = 00 Y 1543 eV LE(':‘FS,elnosm PP o (simple asphyxiant) NA NA NA NA NA NA | Tube, Hydrogen, | OSHACSI NA
T ADARAE i mgim 0.5-2% Vol, 810-30
ulti real
H, Sensor 0-1000 ppm Y
TSI DustTrak I1* 0'001/'430 0 N PEL =5 mg/m® (fume),
mg/m 15 mg/m® (total dust),
TSI DustTrak 0.001-150 N 5 mg/m? (resp dust)
DRX** mg/m® REL = 5 mg/m® 0.8um PVC filter in 1-3 Lmin;
Zinc Oxide NA NA NA B ! 500 mg/m* NA NA NA 10 mg/m® NA  [open-face cassette,| NIOSH 7502 '
Pocket Pump NA v 10 mg/m® ST (fume); 225.807 10-400 L
TOUCH 5 mg/m®, 15 mg/m* C (dust)
) TLV = 2 mg/m® (resp),
Aircon-2 NA N 10 mg/m® ST (resp)
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Table 22 - Battery Site (Release or Fire)

Regulatory Guidance

Reference

1

Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Instrument Detection Intrinsically PID Lamp, ., Flow Rate/
Compound1 Level Safe (Y/N) CF (I1SO) TWA IDLH 1-hr 1-hr Method Total
Volume
Alkaline Batteries (Including Button Cell Variation) [continued]
TSI DustTrak [1** 0'001'430 0 N
mg/m Preloaded
rel
TSI DustTrak 0.001-150 N PEL =5 mgim® C Cassetts, MCE, -
Manganese DRX mg/m NA NA NA REL =1 mg/m®, 3mg/im*C | 500mgim® | NA NA NA | 3mgm® | NA | 08um 37mm,3 | NIOSH7301 | o T
Pocket Pump NA v TLV = 0.02 mg/m® (resp) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
Potassium Filter, 1.0 um PTFE 1-4 L/min;
= 3 3 - -~ y
Hydroxide NA NA NA NA NA NA REL = 2 mg/m® C NA NA NA NA  |0.18 mg/m NA membrla;fé 225 NIOSH 7401 | 7% o0t
2-30,000
Lumex RA-915M 3 N
ng/m
. 100-3,000,000 PEL = C 0.1 mg/m*
Lumex RA-915 Light ngim? N S (100 pg/m?)
0.003 to 0.999 REL = 0.05 mg/m" 10 mgm® |17 mgm| > 033 015 mg/m? Sorbent Tub 0.15-0.25
X to 0. 3, mg/m .7 mg/m™* 3, 3, .15 mg/m orbent Tube, .15-0.
Mercury* Jerome 431X mg/m? N NA NA NA S (vapon) (50 pg/m’), (10,000 | (1,700 m(g€/7rr(1) mg; (150 NA  |Anasorb C300, 226/ NIOSH 6009 |  Limin;
COoLmo/m (oihen bom®) | ugm) ; 5 | wemd 1714 2100L
Jerome J405 0.5-999 pg/m® N (100 pg/m?) ug/m-) ug/m-)
0.05-0.500 TLV = 0.025 mg/m®
Jerome 505 ugm® N S (25 ug/m?)
Dréger Tube 0.05-2 mg/m® Y
Nickel Cadmium Batteries
MultiRAE/AreaRAE | 0500 PPM.
0-2000 ppm Y
CO Sensor Five-l
ext range PEL = 50 ppm Ive-layer
Carbon 1ppm=1.15 aluminized gas 1 L/min;
. - 14.01 eV NA REL =35 , C 200 1200 83 * | 33 * | 27 * 75 200 . OSHA ID 210 !
Monoxide Drager Tube i)oligopgr;m Y € mg/m?® Tvaim;s ppm ppm ppm ppm ppm ppm ppm ppm sampling bag, 262- 25L
01
Drager Chip 5-150 ppm Y
Drager Tube 1-20% Vol. Y PSE_:_- ;osggc? ;’;’:]‘ Dréger Diffusion
i Tube, Carbon
1 =18 = 3 y
Carbon Dioxide 1377ev| NA p:1m/m“ RSET"305§gg rfgr'n“' 40,000 ppm|  NA NA NA 32}320 NA | Dioxide, 65-20,000| NIOSH 6603 Lc/)ﬁ?ii-oNIA
Dréiger Chip 1000-25,000 v g B rond ppm, 800-01381/ ’
ppm ppm, Gas Sampling B
ST 30,000 ppm as Sampling Bag
Lumex RA-915M |2-30000 ng/m® N
- 3
_1100-3,000,000 PEL =C 0.1 mg/m
Lumex RA-915 Light gl N S (100 pg/m®)
REL =005 mg/m" 10mgm® |17 mym®| 0% 033 15 15 mg/m?® Sorbent Tub 0.15-0.25
0.003 t0 0.999 3 mg/m’ .7 mg/m 3, 30 .15 mg/m orbent Tube, .15-0.
Mercury*** Jerome 431X B N NA NA NA S (vapon) (50 ug/m’), @000 | @roo | MIm mg/m (150 NA  |Anasorb C300, 226] NIOSH 6009 |  L/min;
mg/m € 0.1 mg/m? (other) . A (670 (330 A
5 Hg/m?®) pg/m’) 3 3 Hg/m?®) 17-1A .
Jerome J405 | 0.5-999 ug/m* N (100 pg/m) Hg/m) Hg/m’)
- 3
orome 505 0.05-0.500 N TLV =0.025 mag/m
pg/m® S (25 pgim®)
Dréger Tube 0.05-2 mg/m® Y
TSI DustTrak [1** 0'001'430 0 N
mg/m
TSI DustTrak 0.001-150 PEL = 0.1 mg/m® . Prelt?ad;((j: .
) DR mgim® N REL = Ca 9 mg/m® ,| 0.063 0.041 ; assefte, MCE, 1-3 Limin;
Cadmium NA NA NA _ 3 0.10 mg/m 3 3 | 0.1 mg/m NA 0.8um, 37mm, 3 | NIOSH 7048 251500 L.
Pocket Pump TLV =0.01 n;glm (dust), Ca mg/m mg/m Piece, PRE- -
TOUCH NA Y 0.002 mg/m” (respirable) BANDED, 225-3-01
Aircon-2 NA N
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Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Instrument Detection Intrinsically PID Lamp, . Flow Rate/
Compound* Level Safe (Y/N) CF (1SO) TWA IDLH 1-hr 1-hr Method Total
Volume
Nickel Cadmium Batteries (continued)
0.001-400
TSI DustTrak [I*** Jm? N
mg/m s Preloaded
TSI DustTrak 0.001-150 PEL = 0.05 mg/m Cassette, MCE
N . , 4 Umin:
Lead DRX* mgim® NA NA NA REL=005mgim® | 100mgm® | NA NA NA  [0asmgmd NA | 0.8um,37mm,3 | NOSH7S00. | 14 Limin;
. NIOSH 7301 | 50-2000 L
Pocket Pump NA v TLV = 0.05 mg/m® Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
Potassium Filter, 1.0 um PTFE 1-4 L/min;
N NA NA NA NA NA NA REL =2 mg/m3 C NA NA NA NA 0.18 mg/m3 NA membrane, 225- NIOSH 7401 '
Hydroxide 1715 70-1000 L
0.001-400
TSI DustTrak [I*** 3 N
mg/m Preloaded
rel
TSIDDR\;(s:lrak 0-001-1350 N PEL = 1 mg/m® Cassette, MCE, 1-4 Limin;
Nickel mg/m NA NA NA REL = 0.015 mg/m® 10 mg/m? NA NA NA  |45mgm’| NA 0.8um, 37mm, 3 | NIOSH 7300 | "o 000"
Pocket Pump NA v TLV = 1.5 mg/m® (respirable) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N

Nickel Metal Hydride Batteries

MUliRAE/AreaRAE | 200 PP v
€O Sensor o ran’;pe )
Carbon 1ppm=115 PEL =50 ppm alul:rlm\ilr?iizﬁeéas 1 L/min;
’ . 5150 ppm, 14.01 eV NA 3 REL = 35 ppm, C 200 ppm | 1200 ppm | 83 ppm* | 33 ppm* | 27 ppm* | 75ppm | 200 ppm " OSHA ID 210 '
Monoxide mg/m sampling bag, 262- 25L
Drager Tube 100-700 ppm Y [} TLV = 25 ppm P! %:L (¢}
Dréager Chip 5-150 ppm Y
Drager Tube 1-20% Vol. Y PEL = 5000 ppm, Drager Diffusion
ST 30,000 ppm
ioXi 1ppm=1.8 REL = 5000 ppm 30,000 Tube, Carbon 0.02-0.1
Carbon Dioxide 13.77 eV NA 3 ST 30,000 ' 40,000 ppm NA NA NA ! NA Dioxide, 65-20,000 [ NIOSH 6603 L/min;
) ) 1000-25,000 mg/m ,000 ppm ppm ppm, 800-01381/ NA
Dréger Chip ppm Y TLV = 5000 ppm, Gas éam ling Ba
ST 30,000 ppm piing Bag
0.001-400
TSI DustTrak [I*** 3 N
mg/m
Preloaded
TSI DustTrak 0.001-150
DR mom’ N PEL = 0.1 mg/m® Cassette, MCE, 1-3 Umin:
Cobalt 9 NA NA NA REL = 0.05 mg/m® 20 mg/im® NA NA NA  |018mg/m NA | 0.8um,37mm,3 | NIOSH7027 | 50" o)
Pocket Pump NA v TLV = 0.02 mg/m? Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
TSI DustTrak e | 0001490 N PEL =5 mg/m® (fume),
mg/m?® 15 mg/m® (total dust),
R 5 mg/m® (resp dust
firSiti i N REL - é e ) 0.8um PVC filter in 1-3 Umin;
Zinc Oxide mg/m NA NA NA , 9im’, 500 mg/m® NA NA NA 10 mg/m® NA open-face cassette,| NIOSH 7502 10-400 L'
Pocket Pump NA v 10 mg/m” ST (fume); 225-807 :
TOUCH 5 mg/m®, 15 mg/m® C (dust)
A ) NA N TLV = 2 mg/im® (resp),
reon- 10 mg/m® ST (resp)
i PEL =2 mg/m° C Filter, 1.0 ym PTFE .
Sodium NA NA NA NA NA NA REL = 2 mg/m’ C 10mgm® | NA NA NA | 0.5mgm® |05 mgm®| membrane, 225- | NiOSH 7401 | 14 Limin:
Hydroxide 3 1715 70-1000 L
TLV = 2 mg/m’
Potassium Filter, 1.0 um PTFE 1-4 L/min;
N NA NA NA NA NA NA REL=2 mg/m3 C NA NA NA NA 0.18 mg/m3 NA membrane, 225- NIOSH 7401 '
Hydroxide 1715 70-1000 L
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Table 22 - Battery Site (Release or Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference ——
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Instrument Detection Intrinsically P PID Lamp, . Flow Rate/
(:ompound1 Level Safe (Y/N) CF (1SO) TWA IDLH 1-hr 1-hr Method Total
Volume
Nickel Metal Hydride Batteries (continued)
0.001-400
TSI DustTrak [I*** 3 N .
mg/m 1-2 L/min
0.001-150 (total);
TS'[)E;‘;ffl'ak s N PEL = 3.5 mg/m® Filter (otal) N'O(f;'agsoo 71331
Carbon Black mg/m NA NA NA REL = 3.5 mg/m® Ca 1750 mg/m® NA NA NA 9 mg/m® NA Cyclone + Filter NIOSH 0600
Pocket Pump NA M TLV=3 mglms (respirable) irabl 1.7-2.5 L/min
TOUCH (respirable) (respirable);
20-400 L
Aircon-2 NA N
0.001-400
TSI DustTrak [I*** 3 N
mg/m
Preloaded
TSI DustTrak 0.001-150
DRy i N PEL = 1 mg/m® Cassette, MCE, 1-4 Umin:
Nickel 9 NA NA NA REL = 0.015 mg/m® 10 mg/m® NA NA NA 4.5 mg/m® NA 0.8um, 37mm, 3 | NIOSH 7300 000 L
Pocket Pump _ 3 Piece, PRE- 5-1000L
NA Y TLV = 1.5 mg/m" (respirable) 3
TOUCH BANDED, 225-3-01
Aircon-2 NA N
0.001-400
TSI DustTrak [I*** 3 N
mg/m
Preloaded
TSID E;;(sgrak 0.001-150 N PEL =5 mg/m® C Cassette, MCE, 1-4 Umin;
Manganese mg/m NA NA NA REL =1 mg/m?, 3 mg/m* C | 500 mg/m® NA NA NA 3 mg/m® NA 0.8um, 37mm, 3 | NIOSH7301 | ~¢p '™
Pocket Pump NA M TLV = 0.02 mg/m® (resp) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
Nickel Zinc Batteries
" 0.2-2%,
Dréger Tube 0.5-3% Y
<19.5% O. Gastec Detector
. 0-100% LEL, 1 ppm =0.82 2
Hydrogen | MultiRae/AreaRae | o o> Y 1543 eV LE(':‘FS,elngc’r PP o (simple asphyxiant) NA NA NA NA NA NA | Tube, Hydrogen, | OSHACSI NA
— 2 o mg/m 0.5-2% Vol, 810-30
MultiRAE/AreaRAE
H, Sensor 0-1000 ppm Y
0.001-400
TSI DustTrak II*** ma/m® N
9 Preloaded
TSI DustTrak 0.001-150 N PEL=1 mg/m3 Cassette, MCE, 1.4 Umin:
Nickel DRX** mg/m® NA NA NA REL = 0.015 mg/m® 10 mg/m® NA NA NA  [45mgm’| NA | 08um, 37mm,3 | NIOSH7300 | 7T
Pocket Pump NA v TLV = 1.5 mg/m® (respirable) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
TSI DustTrak i | 0001400 N PEL = 5 mg/m® (fume),
mg/m?® 15 mg/m® (total dust),
R 5 mg/m® (resp dust
TSlDE;l;(S:lfﬁk o 1350 N RIgL = é mplm3 ) 0.8um PVC filter in 1-3 L/min;
Zinc Oxide mg/m NA NA NA 3 orm’, 500 mg/m® NA NA NA 10 mg/m® NA  |open-face cassette,| NIOSH 7502 10-400 L‘
Pocket Pump A v 10 mg/m” ST (fume); 225-807 )
TOUCH 5 mg/m?, 15 mg/m° C (dust)
Aircon-2 NA N TLV = 2 mg/m® (resp),
10 mg/m® ST (resp)
0.001-400
TSI DustTrak [I*** 3 N
mg/m
Preloaded
TSI DustTrak |~ 0.001-150 N PEL =5 mg/m® C Cassetie, MCE, 1-4 Limin;
Manganese DRX*** mg/m NA NA NA REL = 1 mg/m®, 3 mg/m® C | 500 mg/m*® NA NA NA 3 mg/m® NA 0.8um, 37mm, 3 | NIOSH 7301 567 L '
Pocket Pump NA v TLV = 0.02 mg/m® (resp) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
Potassium Filter, 1.0 um PTFE 1-4 L/min;
N NA NA NA NA NA NA REL =2 mg/m3 C NA NA NA NA 0.18 mg/m3 NA membrane, 225- NIOSH 7401 '
Hydroxide 1715 70-1000 L
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Table 22 - Battery Site (Release or Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference ——
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Instrument Detection Intrinsically P PID Lamp, ., Flow Rate/
Compound1 Level Safe (Y/N) CF (I1SO) TWA IDLH 1-hr 1-hr Method Total
Volume
Silver Oxide Button Batteries
. 0.2-2%,
Drager Tube 0.5-3% Y S . bereet
<19. astec Detector
X 1 ppm =0.82 2
Hydrogen | MultiRae/Arearae | © &233“ '(‘)EZ"' Y 15.43 eV "Eélfel"g"' PP o (simple asphyxiant) NA NA NA NA NA NA | Tube, Hydrogen, | OSHA CSI NA
T ° o mg/m 0.5-2% Vol, 810-30
MultiRAE/AreaRAE
H, Sensor 0-1000 ppm Y
Lumex RA-915M 2'30'020 N
ng/m
PEL = C 0.1 mg/m®
Lumex RA-915 Light 100-'135'?%000 N (100 pg/m®) s
= 3 0.67 0.33
00035 0.999 REL 0.0z mg//ma 10 mg/m® | 1.7 mg/m® ma/m ma/m® |0-15 mg/m?® Sorbent Tube, 0.15-0.25
Mercury*** Jerome 431X : 5 N NA NA NA S (vapor) (50 pg/m’), (10,000 | (1,700 9 9 (150 NA  |Anasorb C300, 226] NIOSH 6009 |  L/min;
mg/m € 0.1 mg/m pgim’) | pg/m® 70, B30 | pgmd) 17-1A 2-100L
Jerome J405 0.5-099 pg/m?® N (other) (100 pg/ms)z ug/m®) ug/m®)
rome 505 0.05-0.500 N TLV =0.025 mag/m
ngim® S (25 pg/m®)
Dréger Tube 0.05-2 mg/m® Y
B _ 3
TSI DustTrak I1** 0.001 430 0 N PEL =5 mg/m” (fume),
mg/m 15 mg/m® (total dust),
TSI DustTrak 0.001-150 N 5 mg/m? (resp dust) 0.8um PVC filter i
DRX*** 3 - 3 .8um ilter in . -~
Zinc Oxide mom NA NA NA REL =D maim s 500mg/m® | NA NA NA | 10mgm®| NA |openace cassetie| NIOSH 7502 | 3 LTI
Pocket Pump NA v 10 mg/m® ST (fume); 225-807 :
TOUCH 5 mg/m?®, 15 mg/m° C (dust)
- TLV = 2 mg/im® (resp),
Alrcon-2 NA N 10 mg/m® ST (resp)
TSI DustTrak [1** 0'001'430 0 N
mg/m
Preloaded
TSI DustTrak 0.001-150 N PEL =5 mg/m® C Cassette, MCE, .
Manganese DRX*** mg/m® NA NA NA REL = 1 mg/m®, 3mg/m*C | 500 mgim® | NA NA NA amgm® | NA | 0.8um,37mm,3 | NIOSH 7301 l'g_'é;ml_'"‘
Pocket Pump NA M TLV = 0.02 mg/m® (resp) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
TSI DustTrak [+ 0'001'430 0 N
mg/m loaded
Preloade
TSI Dus:;l;rak 0.001-1350 N PEL =0.01 mg/m® Cassette, MCE, 1-4 Umin:
Silver DRX mg/m NA NA NA REL = 0.01 mg/m® 10 mg/m® NA NA NA 0.3 mg/m® NA 0.8um, 37mm, 3 | NIOSH 7301 250-2000 L
Pocket Pump NA v TLV = 0.1 mg/m® (dust, fume) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
. Filter, 1.0 pm PTFE -~
Potassium NA NA NA NA NA NA REL = 2 mg/m® C NA NA NA NA  [048mgmi| NA | membrane, 225 | NIOSH 7401 | 174 L/min:
Hydroxide 1715 70-1000 L
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Occupational Action Levels Air Sampling
Target S s Detection Intrinsically P PID Lamp, i, Flow Rate/
Compound1 Level Safe (Y/N) CF (I1SO) TWA IDLH Method Total
Volume
Lead Acid Batteries
Dréger Tube 1-5 mg/m® Y
PEL = 1 mg/m® Filter, 37-mm 1-5 Limin;
Sulfuric Acid pH Paper 0-14 Y 12.4eV NA NA REL = 1 mg/m® 15 mg/m® | 0.2 mg/m’ | 0.2 mg/m® | 0.2 mg/m® | 0.2 mg/m® | 2 mg/m® | diameter quartz | NIOSH 7908 | " o
y TLV = 0.2 mg/m? fiber 225-1827
SPM Flex 0.005-0.75 v g
ppm
MultiRAE/AreaRAE
0-20 ppm Y
SO; Sensor PP Preloaded
Drager Tube >0.1-3 ppm \% - PEL =5 ppm Cassette, MCE, y .
Sulfur Dioxide 9 i 1236V na | PR ) 262 | REL=2ppm,ST5ppm | 100ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.2ppm | 0.3ppm | Coated, Sodium | NIOSH 6004 |2 41_'2%'6’2“”'
Drager Chip 20.4-10 ppm Y mgm TLV = ST 0.25 ppm Carbonate, 225-
9005
SPM Flex 0.01-2.5 ppm Y
) 0-100 ppm,
MultiRAE/AreaRAE
H,S Sensor 0-1000 ppm Y
ext. range 0.05 L/min;
Drager Tube 20.2-6 ppm Y NA PEL = C 20 ppm, :?T‘rberg T“Ee' 2L
" ilica Gel -or
Hydrogen - 1ppm=14 50 ppm (10 mins) - OSHA 1008
Sulfide Drager Chip 20.2-5 ppm v 10.46 eV mg/m?® REL = C 10 ppm (10 mins) 100 ppm | 0.51 ppm | 0.36 ppm | 0.33 ppm | 0.51 ppm | 0.1 ppm Hydroggn _Sulflde, NIOSH 6013 0.1_to 15
TLV = 1 ppm, ST 5 ppm Sulfur Dioxide, 266 L/min (0.2
SPM Flex 0.001-9.999 v ’ 177 L/min rec);
ppm 1.2-40L
MultiRAE/AreaRAE 10.6 lamp,
PID* 0-2000 ppm Y 33
. 0.2-2%,
Drager Tube 05-3% Y oo .
<19. astec Detector
- 1009 1ppm =0.82 2
Hydrogen | MultiRae/AreaRae | Ol_gg;'; IZ)EzL' Y 15.43 eV "Eé,felngm PP o (simple asphyxiant) NA NA NA NA NA NA | Tube, Hydrogen, | OSHA CSI NA
YRTYYErrerYs o mg/m 0.5-2% Vol, 810-30
ulti real
H, Sensor 0-1000 ppm Y
- i 3
Arsine Drager Tube | 0.05-3 mg/m Y PEL = 0.05 ppm i
; 10.6 lamp, | 1ppm=3.19 |REL = 0.002 mg/m® (15 min.) Solid Sorbent 0.01:0.2
Arsine MUIItRAE/ATeaRAE | 5500 pom v 9.89ev |~ ' 3 =0 9 )| 3ppmca | 0.3 ppm* |0.21 ppm* | 0.17 ppm* [ 0.015 ppm|  NA Tube, CSC, 100 | NIOSH 6001 L/min;
PID** 1.9 mg/m CaC m
g/50 mg, 226-01 0.1-10L
TLV =0.005 ppm
SPM Flex 0.5-500 ppb Y
0.001-400
TSI DustTrak II*** 3 N
mg/m
Preloaded
TSI DustTrak 0.001-150 PEL = 0.5 mg/m® Cassette, MCE )
! DRX** e N 5 5 5 , : 1-4 L/min;
Antimony mg/m NA NA NA REL = 0.5 mg/m 50 mg/m NA NA NA 1.5 mg/m NA 0.8um, 37mm, 3 | NIOSH 7301 50-2000 L
Pocket Pump NA v TLV = 0.5 mg/m* Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
0.001-400
TSI DustTrak [I*** 3 N
mg/m Preloaded
— 3 rel
Arsenic TSI DustTrak 0.001-150 N PEL =0.01 mg/m X X Cassette, MCE, )
(inorganic DRX* mg/m* NA NA NA REL = C 0.002 mg/m 5 "‘Cg’”‘ NA NA NA  |15mgm?| NA | 0.8um, 37mm,3 | NIOSH 7900 ;3_1"(;81(;1'
compounds) Pocket Pump (15 mins) 5 a Piece, PRE-
TouCH NA Y TLV =0.01 mg/m BANDED, 225-3-01
Aircon-2 NA N
0.001-400
TSI DustTrak [I*** ma/m? N
9 Preloaded
TSI DustTrak 0.001-150 N PEL = 2 mg/m® Cassette, MCE, Jmin:
Tin DRX** mg/m’ NA NA NA REL = 2 mg/m® 100mg/m® | NA NA A | emgm’ [ N | 0gum 37mm,3 | NOSH7301 | ot
Pocket Pump NA v TLV = 2 mgim® Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
0.001-400
TSI DustTrak [I*** m? N
mg/m s Preloaded
TSI DustTrak 0.001-150 PEL = 0.05 mg/m Cassette, MCE .
N ] 3 . .
Lead DRX** mg/m® NA NA NA REL = 0.05 mg/m® 100 mg/m® NA NA NA 015 mg/m®| NA 0.8um, 37mm, 3 T‘II?)SS: 77:;%01' ;Ozle_‘)/‘r)noml_,
Pocket Pump NA v TLV = 0.05 mg/m® Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
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Table 22 - Battery Site (Release or Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference ——
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target I — Detection Intrinsically P PID Lamp, Conversion Flow Rate/
Compound1 Level Safe (Y/N) CF (1SO) TWA IDLH 1-hr Method Total
Volume
Zinc-Air Button Batteries
. 0.2-2%,
Drager Tube 0.5-3% Y
000 - <19.5% O, Gastec Detector
Hydrogen | MultiRae/AreaRae | ° 3_03%;0 "(')EL‘ Y 1543 eV LE(':‘FS,elngm L ppm ) 0.82 (simple asphyxiant) NA NA NA NA NA NA | Tube, Hydrogen, | OSHACSI NA
2 o mg/m 0.5-2% Vol, 810-30
MultiRAE/AreaRAE
H, Sensor 0-1000 ppm Y
0.001-400 _ 3
TSI DustTrak 1I*** 3 N PEL =5 mg/m* (fume),
mg/m 15 mg/m® (total dust),
TSI DustTrak 0.001-150 N 5 mg/m® (resp dust) 0.8um PV filter i
DRX*** ma/m? _ 3 .8pm ilter in . .
Zinc Oxide 9 NA NA NA REL =5 mg/m’, 500 mg/m® | NA NA NA | 10mgm?®| NA |open-face cassette| NIOSH 7502 | 13 L/min:
Pocket Pump NA M 10 mg/m” ST (fume); 225.807 10-400 L
TOUCH 5 mg/m®, 15 mg/m* C (dust)
] TLV = 2 mg/m® (resp),
Aircon-2 NA N 10 mg/m® ST (resp)

. Filter, 1.0 pm PTFE .
Potassium NA NA NA NA NA NA REL = 2 mg/m® C NA NA NA NA  [o18mgm?| NA | membrane, 225 | NiOSH 7401 | L4 Lmin:
Hydroxide 1715 70-1000 L

TSI DustTrak [1** 0'001'430 0 N
mg/m PEL = 0.1 mg/m® (fume),
TSI DustTrak 0.001-150 1 mg/m? (dust) Preloaded
DRX*** mg/m?® N REL = 0.1 mg/m® (fume) Cassette, MCE, 1-3 L/min;
Copper NA NA NA S ' | 100 mg/m* NA NA NA 3 mg/m* NA 0.8um, 37mm, 3 | NIOSH7029 | _ "
Pocket Pump NA v 1 mg/m (d'f') Piece, PRE-
TOUCH TLV = 0.2 mg/m* (fume), BANDED, 225-3-01
1 mg/m® (dust, mist)
Aircon-2 NA N
0.001-400
TSI DustTrak [+ 5 N
mg/m Preloaded
reloade
TSID ::;(sgrak 0.001/-1;’:0 N PEL = 1 mg/m® Cassette, MCE, 1-4 Limin;
Nickel mg/m NA NA NA REL = 0.015 mg/m® 10 mg/m* NA NA NA 4.5 mg/m* NA 0.8um, 37mm, 3 | NIOSH 7300 5.1000 L'
Pocket Pump NA Y TLV=15 mg/mz (respirable) Piece, PRE-
TOUCH BANDED, 225-3-01
Aircon-2 NA N
TSI DustTrak [1** 0'001'430 0 N
mg/m 1-2 L/min
- (total);
TS:D [;;(s*tlrak 0.001 1350 N PEL = 3.5 mgm® Filter (otah N|o(i;|agsoo Ryl
Carbon Black mg/m NA NA NA REL=35mg/m’Ca (1750 mg/im®| ~ NA NA NA 9mg/m® | NA Cyclone +Filter |\ Jc"0e0
Pocket Pump NA v TLV = 3 mg/m® (respirable) (respirable) | 1:7-2-5 Limin
TOUCH (respirable);
20-400 L
Aircon-2 NA N
2-30,000
Lumex RA-915M 3 N
ng/m
100-3,000,000
Lumex RA-915 Light e N PEL = C 0.1 mg/m®
ng/m (100 pg/m®) S
REL = 0.05 mg/m® 0.67 0.33
Jerome a31x  |0003 03'999 N s 50 g/mg) 10 mg/m® [1.7 mg/m® mam® | mam® |01 mg/m® Sorbent Tube, 0.15-0.25
Mercury*** mg/m NA NA NA (vapor) (50 kg/m’), (10,000 | (1,700 9 9 (150 NA  |Anasorb C300, 226] NIOSH 6009 |  L/min;
€ 0.1 mg/m 3 3 (670 (830 E 17-1A 2-100 L
N 3 ug/m’) Hg/m’) I I ug/m’)
Jerome J405 0.5-999 pg/m N (other) (100 pg/m®) ug/m®) ug/m-)
TLV = 0.025 mg/m®
- 3,
Jeromesos | C09°0-500 N S (25 ugim’)
ug/m
Drager Tube 0.05-2 mg/m® Y
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Table 22 - Battery Site (Release or Fire)

— Instrument Guidance ———— | Regulatory Guidance I Reference ——
Occupational Action Levels PAC-1 ERPG-1 Air Sampling
Target Instrument Detection Intrinsically P PID Lamp, . Flow Rate/
Compoundl Level Safe (Y/N) CF (1SO) TWA IDLH 1-hr 1-hr Media Method Total
Volume
Particulate
0.001-400
ok
TSI DustTrak II mgim® N 1-2 Umin
PEL = 15 mg/m® (total (total);
TSI DustTrak 0.001-150 N - Jna/m (‘h‘l"a)' Filter totay | NOSH 0800 | 7505}
Particulate DRX*** mg/m® NA NA NA mg/m” (respirable) NA NA NA NA | 10mgm®| NA Cyclone + Filter (total)
TLV = 10 mg/m? (total), (respirable) NIOSH 0600 | 75 5 | /min
Pocket Pump NA Y 3 mg/m® (respirable) (respirable) (respirable);
TOUCH 20-400 L
Aircon-2 NA N
Model 192 Micro R
Exposure Rate 0-5,000 pR/hr N 10 pR/hr
Meter
Ludlum Model 2241-| 0-9,999 R/hr
2 wl 44-9 Pancake or 999,000 N 300 cpm
Probe cpm
Ludlum Model 2241-| 0-9,999 R/hr i = 2500 ff}
Radiation 3w/ 44-9 Pancake | or 999,000 N NA NA NA 300 cpm NA NA NA NA NA NA RADeCO Filter RSSOP a = 2500 ft ]
Probe cpm Paper (2") 209/501 B/Y = 1250 ft
Ludlum Model 2241 | 0-9,999 R/hr
w/ 43-90 Alpha or 999,000 N 300 cpm
Scintillator cpm
Model 2241 w/ 0-9,999 R/hr
Model 44-10 Nal or 999,000 N 300 cpm
Detector cpm




Notes:

Table 22 - Battery Site (Release or Fire)

DRAFT ONLY. For guidance only. These tables do not supersede a SSHASP at any time or on any response.

! Does not include all pollutants associated with this type of event, only the most common pollutants 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. Target compound informaiton was based on generic SDSs. Specific SDSs should be conslulted if possible.

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. Additional equipment includes Fluke 451B, SAM 940 RIID, Thermo Scientific EPD Mk2, RADeCO Model H-810, Ludlum model 3030, Ludlum model 239-1F floor monitor, Ludlum model 43-68 gas proportional detector, Ludlum

model 133-2 compensated GM detector, Ludlum model 15 neutron probe, and Saphymo/Genitron gamma tracer and base station.

AEGL-1 is the airborne concentration 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.
ERPG-1 is the acute exposure concentration of the general population for up to 1 hour associated with effects expected to be mild or transient.
PAC-1 is based on the applicable AEGL-1, ERPG-1, or TEEL-1 value

http://www.epa.gov/oppt/aegl/pubs/chemlist.htm
http://www.cdc.gov/niosh/npa/npgsyn-a.html
http://wiser.nlm.nih.gov/

http://www.skcinc.com/

TN-114/TN-106

Drager-Tube & CMS-Handbook 18th Edition

EPA's website used to research AEGLs using the chemical's name or chemical abstracts service registry numbers.
CDC NIOSH Pocket Guide to Chemical Hazards website

WISER website

SKC, Inc. website

RAE system information

Drager tube information

Electric vehicle batteries are typically lithium ion and lithium polymer. Electric vehicle batteries may also be nickel cadmium, nickel metal hydride, and lead acid.

*AEGL-2 - There is no AEGL-1 for this compound.
**P|Ds are non-specific detectors and cannot differentiate one VOC from another, even with CFs applied. See RAE PID Correction factor guidance document TN-106 for more information.

***DustTrak DRX and DustTrak Il are non-specific detectors and cannot differentiate one particulate from another.

****Mercury may be found in some button cell batteries.

Acronyms:

2 — greater than or equal to NA — not available/applicable

< --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
C -- ceiling
Ca - carcinogen

CDC - Centers for Disease Control and Prevention

CF — conversion factor

CO — carbon monoxide

cpm — counts per minute

CSC -- coconut shell charcoal

EPA — U.S. Environmental Protection Agency
ERPG — emergency response planning guideline
eV — electron volt

HF -- hydrogen fluoride

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

ISO — isobutylene

L - liters

LEL -- lower explosive limit

L/min -- liters per minute

MCE -- mixed cellulose ester membrane

mg/m3 — milligrams per cubic meter

mm -- millimeter

NA,CO; -- sodium carbonate

ng/m? -- nanograms per cubic meter

PAC - protective action criteria

PEL - permissible exposure limit (OSHA)

PID - photoionization detector

ppm — parts per million

PTFE -- polytetrafluoroethylene

PVC -- polyvinyl chloride

R/hr — Roentgens per hour

REL — recommended exposure limit (NIOSH)
S -- skin notation (compound may be absorbed through the skin)
SO, -- sulfur dioxide

SPM - single-point monitor

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

TEEL — temporary emergency exposure limit
TLV — threshold limit value (ACGIH)

TWA — time-weighted average

ug/m® — micrograms per cubic meter

Hm -- micrometer

HMR/hr — micro Roentgens per hour

VOC -- volatile organic compound

Vol. - volume

WISER — Wireless Information System for Emergency Responders

DRAFTO1



Attachment A
Hazard Evaluation Flow Chart for Unknowns




Hazard Evaluation Flow Chart

EMERGENCY
RESPONSE

for Unknowns

Early Considerations:
Collect intelligence, document signs and symptoms of victims, evaluate scene and situation, potential explosives should
be evaluated by the local bomb squad, cordon off area, isolate, evacuate, disable HVAC, seal doors and cracks, delineate
hot zone (wind direction and intensity), turn on radiation meter while preparing entry, approach uphill/lupwind/ upstream,
follow H&S plan, sampling plan, and decontamination procedures for personnel/sample containers/equipment, conduct
written and photographic documentation, consult with Incident Commander and law enforcement

v

Calibrate instruments/Collect background readings

v

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

Air Team enters hot zone §

Liguid/Solid

1st Entry: Multi-Gas Monitor with PID* (MultiRAE);
Radiation Meter (Gamma); Ratemeter with Pancake
Probe; FID; AP2C; AP4C; M256 Kit; Chemical Agent
Detector Strips; digital camera

1st Entry: Multi-Gas Monitor with PID* (MultiRAE);

Radiation Meter (Gamma); Ratemeter with Pancake
Probe; FID; pH Paper; AP2C; AP4C; M8/M9 Paper;
digital camera

2nd Entry: Drager tubes/chips; Multi-Gas Monitor
with PID (MultiRAE); SAM940; identiFINDER;
Ratemeter with Pancake Probe; SPM; Lumex MVA
Collect Air Samples As Appropriate

2nd Entry: Drager tubes/chips; Multi-Gas Monitor
with PID (MultiRAE); SAM940; identiFINDER;
Ratemeter with Pancake Probe; Lumex MVA
Collect Liquid/Solid Samples As Appropriate

Additional Monitoring: Particulate Monitor
(DustTrak DRX); AreaRAE; TAGA; ASPECT

Additional Monitoring: Raman Spectrometer
(Ahura FD) HAZMAT ID FTIR; Industrial Chemical

STOP!
Exit Hot Zone
or Reevaluate

>10% LEL
0; <19.5% or O, >23.5%

Field Tests

STOP!
Tech Support

[ X
£

Radiological
Radiation Background
Normally 5-20 uR/hr

Consult EPA RERT
Consult DOE RAP
Continue Operations

3x background***

Continuous ambient
reading

with Monitoring

Biological Unlikely

. (NEG) Chemical Agents
’ (POS) Chemical Agents

\ (POS) Industrial Chemical Tests

Send to Commercial
Chemical Lab ****

Send to Chemical
Agent Lab ****

*Intrinsically safe
** If the situation is suspicious send samples to biological lab.
**% >60 to 100 mR/hr OR >300 cpm w/Pancake Probe

>25,000 pR/hr
Turn Back
If not in Level A, exit A 4
and don Level A STOP!
Re-assess Situation and Exit Hot Zone
Send to Appropriate Lab . .
(POS) Biological Potential Await Arrival of
(POS) Chemical Agents State/Federal
| Industrial Chemical Health Physicist
Field Tests
(NEG) Biological

(POS) Biological
(NEG) Chemical Agents

Send to Biological
Lab *kk*k

***%* Send to lab if radiation is less than 3 times background. If above, consult with laboratory prior to shipping.



	STOP!
	Exit Hot Zone or Reevaluate

	STOP!
	Tech Support Consult EPA RERT Consult DOE RAP Continue Operations with Monitoring

	STOP!
	Exit Hot Zone Await Arrival of State/Federal Health Physicist

	Send to Chemical Agent Lab ****
	Send to Commercial Chemical Lab ****
	Send to Biological Lab ****
	*Intrinsically safe
	** If the situation is suspicious send samples to biological lab.


