WELCOME TO BASIC
HAZARD
CATEGORIZATION
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U.S. EPA Region 7

On-Scene Coordinator:
Randy Schademann 913-551-7331
Doug Ferguson 913-551-7221

Introductions

Emergency Response &
Removal Program



Basic Hazard Categorization

Case Studies

Why you should know this stuff.....
»> You da man!
» You da only man!

» Contractors, you can’t live without ‘em!



2pm on a Friday afternoon




4/29/2003



Quick categorization
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EPA may be the last or best option




d the HazMat ID
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Traditional Drum Sites




Monitoring contractor activities




Maintain project control
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Hazard Categorization Uses

¢ Identify containers with like
contents

e Segregate based on hazard

e Sample based on screening
results



Field Screening




DOT Hazard Classes Explained

i o

Mvi_07/34.avi



OBJECTIVES

Become familiar with the major chemical
families

Understand why field screening 1s used

Become familiar with the field screening
tests

Use field screening results to determine
general hazards or 1dentity of a material
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HAZARDOUS MATERIALS
INCIDENT’S CLUES:
Occupancy, Location, Container

Size & Shape, Placards, Labels &
Markings, and Senses(careful)




Application Notes

» Hazcat™  Field Screening

Need to ID chemical

General “physical”
Pure material (not real hazards

good for wastes)

Works well for wastes
Must know tests very

well
Others?

Further Testing
Others?




DRAFT Hazard Evaluation

Flow Chart for Unknowns

Early Considerations!!
Evaluate scene & situation, Cordon off area, Isolate, Evacuate, Disable HVAC, Seal doors and cracks, Delineate

hotzone (wind direction and intensity), Turn on radiation meter while preparing entry, Approach
uphilfupwind/upstream, Follow H&S plan, Sampling plan, & Decontamination proceduras for personnelfsample
containers/equipment, consult with Incident Commander and law enforcement (if on-sceneg)

| Calibrate instruments/Take background readings |

| Team dons Level A or B PPE {consull with H&S Manager) |

Air Team enters hctzone\

r (Photolvideo documentation) Liguid/Solid

15t Entry: CGI/O,, Radiation Meter,
PID/FID, pH, APD 2000/AP2C, Camera,
Video camera

1%t Entry: CGI/O;" Radiation Meter,
PID/FID, pH, Oxidizer test, APD2000/ AP2C,
M8/M9, Camera, Video camera

2™ Entry: Drager Tubes, SAM 935,
Exploranium, Particulate Monitor (RAM),
Oxidizer test

2nd Entry: Biological Test Kits, Solubility,
M256, Drager Tubes, SAM 935,
Exploranium, Pancake Probe (o and )

Additional Monitoring: Portable GCMS,
PCR, FTIR

Additional Monitoring : Portable GCMS,
PCR, FTIR

" intrinsically safe

w
Combustible Atlnﬁsgherﬂ
STOP! ., CGI>10% LEL and
Exit holzone -Eu =19.5% or O, > 23.5% Oxyqgen

5 Normally 20.8%

Radiation |

Radiological

Normally 5-15 uR/hr

STOP!
tackground i ]| ExitHotZone
— 71 Consult with

Health Physicist

| Bioloéical |

(+lor(-)
k.

A

- Chemical Agents

Chemical

- Industrial Chemical Field Tests

If (+) and not in level A,
exit and don level A

{-) Bio (-) Bio, Chem Agents | (+) Bio (+) Bio
{+) Chem Agents (+) Industrial Chem (-) Chem {+}) Chem
h h 4 h h
Send to Chamical Send to commercial Send to Re-assess situation and
Agent Lab ** chemical lab ** Bio Lab ** consult with proper officials

4% Zend to lab il Radiation < 3x background. IF above, consult with lab prier to shipping.



Chemicals of Concern by Incidents:

* Combustible liquids  PCB: 6,221
20,492 » Hydrochloric Acid: 5,952
* Adhesive, Resin, Tar: » Sodium Hydroxide: 5,233
13,335

e Chlorine: 3,800

o Sulfur Dioxide: 3,652

e Gas (NOS): 3,566

* Resin Solution: 3, 056
 Manufactured Gas: 3,428
e Petroleum Dist: 2,957

« Waste Water: 11, 315

e Paint & Related: 10,660
o Sulfuric Acid: 7,505
 Anh. Ammonia: 7, 350
o Antifreeze: 6,436



CORROSIVE

The Periodic Table
metals

OXIDIZER

1' : non-metals
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Figure 2: Chart of Major Chemical Families

[

SALTS=M+NM
brittle, cryst, solid,

Compounds

Elements bound together-
Inseparable by physical means

NON-SALTS=NM+NM
Solid, liquid or gas

high mp, water sol
T Low mp
I ] ] 1
Binary Cyanides Bases Oxidizers
M+NM CN-React -0, -OH, -02
Stable Toxic W/Acids Toxic Water Reactive Basic -Cl0;-NO;
Organic Fire Gases ]'norganic
Catbon Based No carbon-acids
SOX Nox Except NH3
[ | ]
Hydrocarbon Hydrocarl_:on Derivatives HCL H2S04. HI
Only H&C Contain H&C plus NH3. PH3
Float, Fuels CLBr,I,O,N,P, S -
|
[ | [ ! 1
Saturated
Fully Bonded hlfljlgtsii::?{::;is Halogenated Oxygenated Nitrogenated Organophosphates
Fl bl i Si i
Prea[;:“-:aanz S Sink, less flammable Burn clean, soluble Some basic explosive Mercaptans
I ; [ , [ | 1 [
Alcohol : Hd
Ellﬁthane. Straight Chain Afontitic CHC13, CCl14 Kotons An‘fm.es-N'H2 Pesl.mdes
Pm:gie Reactive Form Rings, DDT, PCB Ether :}mlel;l(g; Stinky
, itro-
o Polymers Less React Aldehyde
Organic Acids
Furans
| [ |
Ethylene BTEX 9
Ethyne PAH REERC
peroxides




FIELD SCREENING TESTS

EXPLOSIVE? « HALIDE?
CORROSIVE?  OTHER TESTS
WATER SOLUBLE? +« DESCRIPTION

WATER REACTIVE? « SULFIDE?
CYANIDE? FLAMMABILITY?
OXIDIZER?




SITE NAME:

DATE:

03C:

EPA REGION7
FIELD SCREENING DATA SUMMARY SHEET

Sample
Mumbers
10

Esxplosive
thair pinl

Corrasive

iater

YN | pH

Soluble
(¥, F or 51

Feactive
INELE )]

Cyanide
ifpH
greater
than 7

Oxidizer
(D
AN

Sulfide
[Lead
Aoetate)
M

Flammable
(Y IN)

Draang:
Halide /s

Copper Wfire
[if water

insal.)
YN

Other Tests

CEI0LEIR, Dmgger,
Ete.)

Sample Descrption and Comments




EXPLOSIVES

» High rate of burning
* Use hairpin test

 If positive for
explosives STOP!!




What are explosives/explosions?

Explosive: chemical that
can produce the
extremely rapid release

)ppdbs.a\

of gas and/or heat. Four Basic Types:
* Pressure Relief
Explosion: sudden, « Rapid Oxidation
violent release of  Runaway
mechanical, chemical, Polymerization
or nuclear energy e Molecule

Decomposition



DOT Classes




CLASS 1: EXPLOSIVES

1.1 Explosives with mass explosion hazard
1.2 Explosives with a projection hazard

1.3 Explosives with predominantly a fire hazard

1.4 Explosives with no significant blast hazard

1.5 Very insensitive explosives; blasting agents

1.6 Extremely insensitive detonating articles



Explosive?

Consult ERG
Hair pin test
Other references |

‘.“: = o R Xy
Orange DOT label e 0

Nitro- compounds -

Explosives kits




CORROSIVE

pH paper pH Ddioator styips 014
0-6 Acid
7 Neutral
8-14 Base
T 9 10 H i 1= 14
EEEEEE

High concentrations?




pH of Common Items

14.0 Strong Bases: NaOH, KOH, Ca(OH),
12.5 RCRA haz. waste

BASIC 12.0 Household ammonia

10.0 Detergents and Baking Soda

8.0 Seawater

7.4 Blood

Pure water

6.0 Rain

4.0 Beer

3.0 Orange juice, vinegar, wine, acid rain
ACIDIC pX| RCRA haz. waste/lemon juice, stomach acid

1.0 Strong acids: HCl, HF, HI, H,SO,, HNO,
0.0 Very acidic



CLASS 8: CORROSIVE
MATERIALS

* Corrosive = a liquid or solid that causes full
thickness destruction of human skin at the
site of contact with 1n 14 days or

e exhibit a corrosion rate on steel or
aluminum exceeding 1/4 inch per year




Copper Metal and Acid

Cu(s) + HNO,;(aq) = CuNO;(aq) + H,(g)
Cu(s) + HCl(aq) =2 No Reaction

Cu_acid.mov




Recognition of Common Corrosives

ACIDS BASES
* Begin with Hydrogen “H” « Metal + Hydroxide (OH)
 End in non-metal or e Metal + Oxygen

nonmetal oxide * Active Metal (column 1-2

* Exceptions: Organic on periodic table)

Acids (end in COOH), . |
Phenol * Exceptions: Ammonia

+ Examples: HCI, H,SO,, (NH;), Amines, Carbonates
CH,COOH, HF, HNO, Examples: NaOH, K,O, Li,
* Usually liquids or a gas KOH, Ca(OH),, NaHCO;

dissolved in water » Usually solids or solids
dissolved in water



WATER SOLUBILITY

DISSOLVES (Y/N)

FLOAT (hydrocarbons)

SINK (halogenated hydrocarbons)
EMULSIFY (coffee creamer)

REACTIVE—
— HEAT
— BUBBLES (flammable, toxic?)




Potassium (K) + Water (H,O)

Kpond.avi



REACTIVES

Normally unstable-reacts violently

Mixes with water to form toxic or flammable
gases

Capable of detonation at STP or 1f heated in
confinement

Contains cyanide or sulfide and generates toxic
gases, vapors, or corrosive fumes

4 T b ¢

‘ lEﬂlID' ’

<DANGEROUS %2>




Preparing Acid Test Solution

* Directly purchase 3N HCI
solution

e Add 250ml of 12N HCI to
750ml of distilled water

* Dropper bottle preferable—
watch contamination

* One of the more frequently
used tests




CYANIDE

Only 1f pH 1s greater than 7

Use cyanide test by adding
solid cyanide test test 2 to a
test tube with 1/4 inch
cyanide test 1

Add a pea size (or % inch)
amount of the unknown

Add 3-5 drops of Acid Test
solution

Deep Prussian blue indicates
cyanide

Before
o

After

=




(= ok
Toxic TOXICITY W

» Toxicity Characteristic Leaching Procedure
(TCLP) 1dentifies 39 chemicals to test for in
wastes for their ability to leach out and
contaminate ground water

» Acutely hazardous wastes: (1) Oral LD,
less than 50 mg/kg, (2) a dermal LD, of
less than 200 mg/kg, or (3) an inhalation
LC,, of less than 2 mg/kg.



Preparing Cyanide Tests

* Cyanide Test #2 —Use e+ Cyanide Test #1—20g

directly crystals of ferrous ammonium
ferrous ammonium citrate in 100ml of
sulfate water

e Saturated Solution—
takes a while to
dissolve



OXIDIZER TEST

Use Potassium lodide
(KTI) paper

Acidify KI paper with
2-3 drops of acid test
Hold paper over then
touch unknown with
paper

Blue/black or purple

color indicates an
oxidizer




CLASS 5: OXIDIZERS AND
ORGANIC PEROXIDES

5.1 Oxidizers-a material that may, generally
by yielding oxygen, cause or enhance the
combustion of other materials

5.2 Organic peroxides-an organic compound
containing the bivalent -O-O- structure

& &

OXIDIZER
3.1 3.1




/n(s) + 1, (s) =2 Znl,(s)

)]
EGLIE -
/ZNi.mov




SULFIDE TEST

 Wet Sulfide Test
Paper (Lead Acetate)
with a few drops of
water

* Touch paper to
acidified unknown on
watch dish

* Color change from
white to brown
indicates sulfide (lead
may cause a black or
silver color)




FLAMMABILITY

Place a pool the size of
a 50 cent piece on
watch dish

Bring a lit match
slowly towards the
watch dish

Ignites B4 the edge
Ignites when touched

Match acts as wick




CLASS 3: FLAMMABLE &
COMBUSTIBLE LIQUIDS

* Flammable Liquid = flash point between

100°F and

141°F

* Combustible Liquid = flash point above

141°F anc

| below 200°F

O

X COMBUSTIBLE >X¢ FLAMMABLE >

GES




HALIDE TEST

* Only 1f not water soluble

* Clean off copper wire 1n
flame until only red/yellow
flame

e cool wire

» place a few drops of sample
on the coil and heat in flame

» green color = organo halide
(~ 125-1000ppm MDL)




Copper Wire Test

* Curve one end of an 8 inch piece of 10
gauge wire.

» Strip 6 inches of insulation off the other end
of the 10 gauge wire

* Wrap the the bottom inch of the stripped
end with 20 gauge wire



OTHER TESTS

e CGI - Combustible Gas
Indicator

 PID - Photoionization
Detector

 FID - Flame Ionization
Detector

e (Colorimetric Indicator
(Drager) Tubes

Oxygen Sensor




Colorimetric Indicator Tubes

* Measures: Compounds or
‘ Family of Compounds

e Units: PPM or % for
Quantitative
Measurements

* Range: Varies; Example:
1 Compound - 5 Different

Tubes With Different
Ranges



Photoionization Detector

* Measures: Organic and
Inorganic Air
Contaminants (Must have
an lonization Potential

Below the Measuring
Probe)

e Units: Indicates in PPM

* Range: .5 to 2000 ppm

 Probes: Hnu: 9.6eV,
10.2eV, and 11.7eV




Flame lonization Detector

* Measures: Organic
Atmospheric
Contaminants
(Compounds That
Will Burn In a Flame)

 Units: Indicates in
PPM

* Range: .5 to 1000
ppm




Chemical Weapons Identification

M8/M9/M256
Colorimetric
PID/F
APD 2000
AP2Ce
SensIR
Hapsite
SaphalRe
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SAMPLE DESCRIPTION

Physical and Chemical
Properties

Solid (crystals?),
liquid, gas

Color

Odor

Viscosity

Other?




Information Resources

* Compare observed properties of the
unknown material to the properties of a
likely match or matches

» Test a few unique properties of the material
to confirm or deny the 1dentity

* Compound specific references are
necessary, preferably more than one



WHAT IS IT?

Category versus
1dentity?

Apply knowledge of
chemical families
Narrow the range of
possibilities

Major Hazard
Group



WHY FIELD SCREENING?

Hazards
Bulking
Disposal
Transport
Storage
Mixtures



Chemical Segregation

» Use specific

information on MSDS,
NIOSH, etc.

 DOT Chart (note:

acids and bases are L _
both Class 8 idiots mix stuff.wmyv

(corrosives) but, they
should be stored
seperately.

* Summary



SEGREGATION TABLE FOR HAZARDOUS MATERIALS

Class or division Notes | 15| 13 | 14| 15| 16|21 |22 | 23088 23088 | 5 | 44| 4543|561 |s52 uids PG 8 s
Explosives ...........cecvuvuene 11 . - . * ‘ X X X X X X X X X X X X
and
1.2
Explosives ........ccccccvrueinn 1.3 . . . * . X X X X X X X X X X
Explosives ........cccccverreees 1.4 - * * * * 0 0] O 0] O 0 o]
Very insensitive explo- 1.5 * ' * * * X X X X X X X X X X X X
sives.
Extremely insensitive ex- 1.6 Y . * * *
plosives.
Flammable gases ............ 21 X X 0 X X o o
Non-toxic, non-flammable 2.2 X X
gases.
Poisonous gas Zone A ... 23 X X 0 X X X X X X X X X
Poisonous gas Zone B ... 23 X X (o] X o] 0 o] O {0 (o] o 0]
Flammabie liquids ........... 3 X X (o] X X o 0 X
Flammable solids ............ 4.1 X X X o] X 0
Spontaneously combus- 42 X X 0 X X o) X X
tible materiais.
Dangerous when wet ma- 43 X X X X o] X (o)
terials.
Oxidizers ........cocssirianieneas 5.1 X X X X 4] o] X o
Organic peroxides ........... 5.2 X X X X o] X 0
Poisonous liquids PG | 6.1 X X o X 0 X X X X X X X
Zone A,
Radioactive materials ...... 7 X X
Corrosive liquids ............. 8 X X 0 X X ¢} 0 X o] 0 0 X
Notes: O = Must have a separation between the materials

X = Must not be shipped in the same vehicle

* = See Compatibility Table for Class 1 (Explosive) Materials

A = Ammonium Nitrate and ammonium nitrate fertilizer may be loaded or stored with Division

1.1 or 1.5 materials



Summary

Separate into the 9 DOT Classes

Separate acids and bases

Separate oxyacids from non-oxyacids

Se

Se;
SO.

parate oxidizers from flammables

parate water reactives from water based

utions

Multiple Classes are a separate class






OBJECTIVES

* Become familiar with the major tests on the
HazCat (TM) flowchart

* Interpret the results of the major tests on the
HazCat (TM) flowchart

» Apply HazCat(TM) flowchart and manual
to 1dentify unknowns



Unknown Liquids Chart

Unknown

cmnbusmimy)>\/

Flammable—)» [ Maybe solvert gong bed | —Ma-;be going bad
\/

lodinaCtyslal .
/ Test vls:w

Kerosene 'VBWW' 2“\—\
W )
Red,

Los of black ™~

spider webs in smoke
24,Tor2450 when reheating
(Dow pesticides) Copper Wire

Chromium VI

(green)

Hydrocarbon
C5t0 C10

BTEX aromatic
hydrocarbons

WIISAS WONBIYNUIP] [EITWAYD) s18DZeH



Polyethylene,
Polystyrene

Urethane plastic

Other plastic resin
Caicium hydroxide sy
ydro Suspended s
Lithium hydroxide LK

Test One

Potassium hydroxide
Sodium hydroxide

Goto
Acids Chart

Organic solvent
and
Alkaline hydroxide

organic
Arsenic
(ant bait) Arsenic Test
sugar °
|| RorBsal
Boron satt Gu 1o MA

Boron Test

n Char Tesl '

Waler, possil
golo

Aniline Test

Anlline

l

Treat as dangerous!

Tetraethy! lead, ' ;
it e, M
Pyrethrins

Sugar

Radiator
fluid

Brake fluid

W3)ISAG UONBIGIIUIP] [eITWAYD) Je)ZeH



Oxidizer/Acid Test

e Same oxidizer test
as 1n field
screening

e Acid test
determines if the

unknown reacts
(bubbles, fizzes,

boils, pops, etc.) — THE ACID TEST ?




Iodine Crystal Test Results

i

l' X e A ™
Hexane Toluene Acetone Methanol Gasoline Diesel Mineral
Oil
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Unknown Solids Chart

c EovSie omed
| or cry:
Ap'?::rs on bottle

Do not open
conainer

Sulfide

O
Sulfide Test
Oxidizer/Acid
Test
2

Asbestos
Picric Acid
Test

Oxidizer in
Air Test

Metal Analysis 7~
Test Two )

Sodium metal

Metal Analysis
Test One

Potassium metal < Lavender

Water Solubility A

Hexane & Alcohol
Solubility Test

0 hosphate
"OQuitk Test

To determine cation,
gofoMA1 +

Sodium
hydroxide

Metal Analysis

e Lavender ™ Test One

hydroxide
Calcium
hydroxide

wa)sAS UONRIYHUIP] [eITWAY)) J2DZeH



..............

Arsenic Test o Ament
(-

Flour Test Flour

Ammonium
Sugar
Ammonium : v " B
ite o : Chagr Ignition .m -
H est
Phencl ° PheTnoI Gas
Unknown est
©.
"’"".:""" Ammonia
Goto MA Gas Test Calcium sulfate

©,
Sulfate Test
e

Possible Takc,
e to Anions

Arsenic Test
-

Go o MA
1 qu
W o
Fiberglass \‘
Silica, Silicates,

Sand, Glass

wW2)sAg UOIBdYIUIP] [edTWaYD IeDZeH



CONCLUSION

 If properly applied the HazCat(TM)

flowchart can assist in 1dentifying materials
in the field

* The large number of compounds and
mixtures makes 1t difficult to always
identify the unknown material

 Reference materials can also assist in the
1dentification of materials in the field



QUESTIONS?







Case Studies




LABORATORY SAFETY
Planning

Primary and secondary exits
Emergency equipment

— Eyewash

— Shower

Keep access to emergency equipment and
exits clear

Keep aisles clear



LLABORATORY SAFETY
Behavior

Listen to & follow directions
Read & follow instructions

Read all of the test steps before starting the
actual test

Think about why each test is being s

completed - ‘



LLABORATORY SAFETY
Behavior

» Pipette materials onto test papers/wires

— Do not place tests into test tubes

O

|
|

©

» Think about test results
— Do they make sense? 4

(

e <\

'K



LLABORATORY SAFETY
Behavior

Treat unknowns as hazardous

Avoid practical jokes

Always wear PPE

Be careful with glassware - avoid injury

.+ Inspect glassware for damage

]
} r
A ;7

>
i

— Remove if chipped, cracked, or badly etched



LLABORATORY SAFETY
Behavior

Point heated test tubes away from all
personnel

Use tongs or special gloves to move hot
glassware

Clean up broken glassware immediately

Do not pick up broken glass with bare
hands



LABORATORY SAFETY

Behavior

Be careful of slips, trips, and falls

No pouring or shaking of test tubes

Use small amounts of unknown

Scoop or pipette materials
BE ALERT

—

sl




LLABORATORY SAFETY
Behavior

Point all flames away from personnel
Do not dispose of any hot materials 1n trash
Do Char Hairpin test before doing the Char

test!!!! _
Y

Add the unknown to water

Follow instructions




LABORATORY SAFETY
Clean Up

» Keep work areas clean and uncluttered

» Keep work surfaces clean and cleared

e Decon all non-disposable PPE l
p
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