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APPENDIX  A
WORKING AT HEIGHTS GUIDELINES

Steps in Reviewing the Hazards Associated with Working at Heights 

Risk Assessment- 

Identify potential Fall Hazards using the Preplanning Checklist 

Hazard Analysis - Exposure avoidance and control techniques
Fall Hazard Controls - Employee awareness & communication (preplanning and coordination), 
Protection systems 
Fall Restraint - Guard rails, travel restraint systems 
Fall Arrest - Personal arrest systems, safety nets, lifeline systems- vertical and horizontal walk line
requirements 
Anchor Requirements - Restraint versus arrest, temporary versus permanent 
Procedure Development - Safe Work Practice Guidelines

Recognizing Hazards

Consider Hazardous Falls 

! Falls at the same level 

! Falls against an object 

! Falls from vehicles/equipment 

! Falls from stairs, ladders and ramps 

! Falls from one work level to another 

! Falls into/through openings

Underlying Causes of Falls

! Reaching beyond the work surface 

! Poor housekeeping 

! Walking off unguarded edge 

! Carrying objects 

! Slippery surfaces 

! Climbing onto or from work surface 

! Using machinery or equipment 

! Weather conditions: heat, rain, ice, and/or winds
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Daily Preplanning 

Identify: 

Existing and potential height related hazards and exposures to falls 

Ask: 

1) Why is this a hazard? 

2) How do we abate or minimize the hazard?

Know: 

1) Risks you impose on others and risk others impose on you 

2) Risks of your trade and the risks of the trades around you 

Remember:

If you see a hazard, see it gets fixed. SILENCE IS CONSENT!

Preplanning Checklist

Excavations
___

___

Scaffolds/ladders
___

___

Ramps, runways, and walkways
___

___

Crane supported work platforms
___

___

Aerial platforms
___

___

Temporary work platforms
___

___

Welding, decking, bolting
___

___

Roofing and roof openings
___

___

Siding/sheeting
___

___

Wall openings
___

___

Boom & scissor lifts
___

___

Steel erection, welding, bolting
___

___

Flooring
___

___

Elevator openings
___

___

Stairwells
___

___

Forming, pouring, stripping concrete columns/walls
___

___

Perimeter/leading edge activities
___

___

Weather
___

___
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Fall Protection Options for Hazardous Exposures 

Working Over Dangerous Equipment: guard rail system—safety net system—personal fall arrest system 

Excavations: guard rail system—fences—barricades 

Floor/Roof Openings: hole covers—guard rail system— personal fall arrest system—all restraint system 

Formwork and Reinforcing Steel: safety net system— personal fall arrest system—positioning system 

Hoist Areas: guard rail system—safety net system— personal fall arrest system—fall restraint system 

Holes Covers: guard rail system—safety net system— personal fall arrest system—fall restraint system 

Leading Edge: guard rail system—safety net system— personal fall arrest system—fall restraint

system—fall protection 

Over-head Work: guard rail system—safety net system—personal fall arrest system—controlled access zone

Precast Concrete Erection: guard rail system—safety net system—personal fall arrest system—fall

protection plan 

Roofing Work: guard rail system—safety net system— personal fall arrest system—safety monitor

system— warning line with guard rail or safety net OR personal fall protection or fall restraint system 

Unprotected Sides and Edges: guard rail system— safety net system—personal fall arrest system—fall

restraint system 

Ramps, Runways, Walkways: guard rail system— personal fall arrest system—safety net system Wall 

Openings: guard rail system—safety net system— personal fall arrest system—fall restraint system 

Safe Work Practice Guidelines 

Eliminate Structure Collapse 

Follow erection sequence 

Install all temporary and permanent bracing 

Remember bracing provides no value until both ends are connected 

Leave all bracing in place until it can be safely removed 

Keep erection within limits of bolts, welding and other fasteners 

Do not over-load 

On multiple story structures, check the status of the floor you are loading to ensure it can easily

accommodate the anticipated load 

Once plumb and square, install and secure bridging before loading, to eliminate possibility of collapse

Safe Work Practice Guidelines

Eliminate Scaffold Collapse 

Inspect: 

All pieces before erecting 

All components before getting on any scaffold 

Over-head anchors before each shift 

Do: 

Build base on level, solid surface to withstand weight 

Consider and construct for wind loads 

Follow erection procedures and manufacturers specifications Install bracing and out riggers

Travel only on level surfaces 

Do Not: 

Over-load 

Climb on bracing 

Use damaged or faulty planks or other components 
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Eliminate Scissor Lift & Boom Supported Work Platform Tip-Over or Collapse 

! Do not over-load 

! Be aware of all sources of electrical power 

! Be alert for surface penetration covers 

! Stay clear of workers, ladders, and scaffolds 

! Use caution when attaching anything that could get caught (Cords, hoses, etc.) 

Eliminate Derrick Collapse or Failure 

! Use qualified operators 

! Use qualified signal persons 

! Do not over-load 

! Ensure derrick flooring is adequately fastened 

! Inspect all parts daily 

! Refuse to use damaged derrick

Eliminate Crane Collapse, Failure or Tip-Over 

! Use qualified operators 

! Use qualified signal persons 

! Do not over-load 

! Travel only within manufacture's limits 

! Inspect parts daily 

! Refuse to use damaged crane 

! Place outriggers on solid support 

Eliminate Ladder Collapse or Failure 

! Inspect daily 

! Do not over-load 

! Keep feet of ladder at even levels 

! Use the proper ladder for the job
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Eliminate Slipping & Tripping Hazards 

! Maintain good housekeeping 

! Look for and remove nuts, washers, cords, rope & tools 

! Keep loose parts and pieces in secure containers or non hazardous area 

! Clean up and properly dispose of left over materials 

! Pay attention to work surfaces; for mud, sand, water or ice 

! Clean up oil, grease, paint, fireproofing, & dust 

Ladders 

! Keep angle of the ladder within prescribed limits 

! Secure ladders to prevent slipping 

! Where possible, secure top and or bottom of ladder 

! Do not splice together short ladders to make a longer ladder 

! Destroy and discard damaged ladders 

! When in traffic areas barricade or tape off the area 

! Do not use the top two steps on step ladders

Eliminate Falling Objects 

! Maintain good housekeeping 

! Dispose of left over materials 

! Secure materials, tools, parts on hoists 

! Eliminate over-head work of welders and burners—when unavoidable every effort to catch the fire must

be made 

! Preplan for catching slag and fire 
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Eliminate Falls Through Roofs or Floor Openings 

! Barricade holes before removing covers 

! Use appropriate fall protection equipment 

! Highlight all barricade hazards with signs 

! Cover holes with clearly marked covers 

Eliminate Unguarded Edges Hazards 

! Preplan for leading edge work at unprotected edge, side, or openings in floors, roofs, ramps, or

runways where there is no guard rail system in place 

! Use appropriate fall protection equipment

Eliminate Lighting Hazards 

! Preplan to limit exposures in non-daylight hours 

! Use good lighting to illuminate work areas, pathways, corridors, hall ways, working platforms 

! Have a supply of flashlights 

Eliminate Weather Related Hazards 

! Keep work areas cleared, dry, sanded, covered, barricaded, or protected 

! Use temporary bracing 

! Use personal protective equipment

Eliminate Electrical Hazards 

! Instruct crew members on location of all sources of electrical power and proper work practices

including that equipment must be grounded or double insulated 

! Tag, barricade and post warning signs in hazardous areas 

! Watch distances when transporting ladders, or scaffolds, or other materials 

! Flag roof mounted weather heads to prevent tripping or falling over power lines
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Preplanning for Safety 

Minimum Safe Distance From High Voltage

Power line voltage 

Phase to phase (kV)

Minimum safe

clearance (feet) 

50 or below 10

Above 50 to 200 15

Above 200 to 350 20

Above 350 to 500 25

Above 500 to 750 35

Above 750 to 1,000 45
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APPENDIX B 
GENERAL FIRST AID FOR INHALATION

The following suggestions on first aid for inhalation or suspected inhalation of
compressed gases are generally applicable for most incidents.  Prior to implementing
the measures suggested in this section, the Material Safety Data Sheet (MSDS) for the
suspected gas or gases should be consulted for specific recommendations.  The
measures suggested by the MSDS may be altogether different than those
recommended in this Section.  In the event of such a difference, always follow the
MSDS.  It is usually a good idea to remove exposed individuals to an area that is not
contaminated. 

Asphyxiants

Anyone who is overcome by an asphyxiant gas should be moved to an uncontaminated
area.  If the affected person is not breathing, artificial respiration or oxygen (by means of
a resuscitator) should be administered.  In those situations where the affected person is
breathing; but, finds it difficult oxygen should be administered.  The affected person
should be kept warm and quiet.  Either the local emergency medical service or a
physician should be contacted.  Warning: Oxygen should be administered only by
persons who have been properly trained the use of medical oxygen systems and
regulators.  Breathing of oxygen in high concentrations or at high pressures for long
periods of time may be harmful.

Irritants and Corrosives

Anyone who inhales an irritant or corrosive gas should be moved to an uncontaminated
area.  If the affected person is not breathing, artificial respiration or oxygen (by means of
a resuscitator) should be administered.  In those situations where the affected person is
breathing; but, finds it difficult oxygen should be administered.  Either the local
emergency medical service or a physician should be contacted.  Warning: Oxygen
should be administered only by persons who have been properly trained the use of
medical oxygen systems and regulators.  Breathing of oxygen in high concentrations or
at high pressures for long periods of time may be harmful.
If the eyes have come into contact with an irritating or corrosive gas, then the eyes
should be liberally flushed with large quantities of water for at least 15 minutes.  The lids
should be gently separated in order to ensure that the eyes are thoroughly irrigated. 
Either the local emergency medical service or a physician should be contacted.

If the skin comes into contact with an irritating or corrosive gas, the affected area(s)
should be flushed with large quantities of water for a period of at lest 15 minutes while
removing contaminated clothing and shoes.  Either the local emergency medical service
or a physician should be contacted.  Creams, ointments, or other medication should not
be applied to the affected area unless prescribed by a physician.
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Toxics

Anyone who inhales a toxic gas should be moved to an uncontaminated area.  If the
affected person is not breathing, artificial respiration or oxygen (by means of a
resuscitator) should be administered.  In those situations where the affected person is
breathing; but, finds it difficult oxygen should be administered.  Either the local
emergency medical service or a physician should be contacted.  The exposed individual
should be kept warm and quiet.  Warning: Oxygen should be administered only by
persons who have been properly trained the use of medical oxygen systems and
regulators.  Breathing of oxygen in high concentrations or at high pressures for long
periods of time may be harmful.

If the eyes or skin have come into contact with the toxic gas then the first aid procedures
described for eye or skin exposure to irritant or corrosive gas should be followed.  Either
the local emergency medical service or a physician should be contacted.

It is extremely important that anyone who has been exposed or potentially exposed
avoid exertion and contact a physician because medical observation may be required
since effects of some toxic compounds occur on a delayed basis.

Cryogenic Materials

Although those performing emission tests do not normally handle liquefied gases, they
do sometimes handle dry ice (solidified carbon dioxide) and perform testing at facilities
where liquefied gases are stored in cylinders or billets.  Therefore, situations may be
encountered where the applicable first aid measures may prove beneficial.  Some
compressed gases are liquid in the cylinder or billet.  Cryogenic liquids or solids can
vaporize rapidly and absorb large quantities of heat from the surroundings.  If a liquefied
gas comes into contact with the skin, it will absorb the heat from the tissue producing
damage similar to thermal burns and severe frostbite accompanied by extensive
destruction of tissue.  In the case of a cold injury, the affected area should be gently
flushed with large quantities of tepid water (102/F – 105/F).  Frozen tissues are
extremely vulnerable to additional injury and must be handled very carefully both before
and after thawing.  The affected tissues (whether frozen or thawed) should be covered
with a loose covering while the injured person is being transported.  Burns from contact
with cryogenic require medical attention; therefore, either the local emergency medical
services or a physician should be contacted. 
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APPENDIX  C 
EXTINGUISHING FIRES

This section briefly discusses the personal protective equipment and emergency
procedures that are to be used in the event of small quickly extinguished fires and to
reduce the injury/damage potential of a larger fire situation until the professionals arrive. 
This section is most applicable to facilities where a substantial number of cylinders are
stored on a continuous basis or where other industrial operations are routinely
conducted.  This section is by no means a comprehensive treatment of the topic.  Fire
fighting is an activity that is best left to professionals.

Fire prevention and control, like so many other really important activities, is a process
that begins with planning and education.  In every case, the process should begin with a
thorough review of appropriate Materials Safety Data Sheets (MSDS),
manufacturer–provided safety information, Compressed Gas Association data, National
Fire Protection Association (NFPA) guidelines, OSHA requirements, etc.  The
information obtained from the literature should be used to develop a fire prevention and
control plan, and to purchase the required safety equipment.

Appropriate personal protective equipment including self–contained, positive–pressure
breathing apparatuses (SCBA) must be available to any personnel who are expected to
work with toxic or corrosive compounds in a fire or materials that are expected to form
such compounds when exposed to fire.  These individuals should be equipped with
equipment that will protect both the eyes and skin from contact with corrosive or toxic
gases and products of combustion that meet the requirements of 29 CFR 1910.  Anyone
who would be expected to wear respiratory protection equipment must be trained and
skilled in the use of such equipment pursuant to the requirements of 29 CFR 1910
Subpart I.

The handling of a fire involving a flammable or oxidizing gas requires the calm
application of “common sense.”  If the flow of gas can be shut off without risk, it is
advisable to do so — especially in those situations where the gas is feeding a fire that is
out of control or there is a risk that the fire will spread.  In the event that there is a
controlled fire coming from a single cylinder and little risk of the fire spreading, it may be
desirable to simply let the fire continue burning until the cylinder is empty.  In those
cases where the fire must be extinguished before the flow of gas can be turned off,
make sure there is adequate ventilation to dissipate the gas.  Also cool the cylinder(s)
and the surrounding area.  Avoid areas where flammable mixtures may have
accumulated.
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APPENDIX D

HAZARDOUS CHEMICALS

Table 1.   Hazardous Chemicals - Compressed Gases

Table 2.   Hazardous Chemicals - Reagents
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Table 1. Hazardous Chemicals - Compressed Gases
Simple Asphyxiants, Chemical Asphyxiants, Flammable Gases, Other Hazards)  

All compressed gases require special cylinder handling.

Simple Asphyxiants:  The only effect they may have is to dilute oxygen supply.

Chemical
Name(s)

Health or Physical Effects Job Precautions First Aid and
emergency

Helium
100%

Methane in

2N

2N

All are
colorless &
odorless

Health Hazard:  Simple Asphyxiant  In large
concentrations they may dilute oxygen supply to
levels that no longer support life.  Oxygen level below
19.5% must be avoided.

Symptoms:  at low conc. euphoria and increase in
respiratory rate; mod. conc. fatigue, headache,
nausea, and vomiting; high conc. collapse, serious
damage can occur after 5-8 minutes without air
supply.

Limits:  No PEL or TLV is established.  However,
they completely replace oxygen at very high
concentrations only.

Good Work Practices
Maintain gas cylinders properly to
prevent leaks.

Ventilate work areas

If cylinder leaks, ventilate area and
move cylinder to hood or away from
work area. 

Monitoring methods
Watch for symptoms

Remove person to
uncontaminated area
Begin first aid for
asphyxiation:  lay
person on stomach
with face to the side,
chest lower than hips
to drain lungs, or give
oxygen, or start
artificial respiration.

2 2CO  in N

colorless &
odorless

Health Hazard:  Simple Asphyxiant--But is slightly
more hazardous because it can stimulate deeper,
more rapid breathing.

Limits:
No PEL or TLV is established.

Good Work Practices
Maintain gas cylinders properly to
prevent leaks.

Ventilate work areas

If cylinder leaks, ventilate area and
move cylinder to hood or away from
work area.

Monitoring methods
Watch for symptoms

Remove person to
uncontaminated area;
begin first aid for
asphyxiation:  lay
person on stomach
with face to the side,
chest lower than hips
to drain lungs, or give
oxygen, or start
artificial respiration.

2 2O  in N

colorless &
odorless

Health Hazard:  Simple Asphyxiant 
Limits:
No PEL or TLV is established.

Good Work Practices
Maintain gas cylinders properly to
prevent leaks.
Ventilate work areas
If cylinder leaks, ventilate area and
move cylinder to hood or away from
work area.

Remove person to
uncontaminated area;
begin first aid for
asphyxiation:  lay
person on stomach
with face to the side,
chest lower than hips
to drain lungs, or give
oxygen, or start
artificial respiration.

 All compressed gases require special cylinder handling.
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Table 1. (Cont’d)
Chemical Asphyxiants  (They can have chemical and dilution effects)  
 All compressed gases require special cylinder handling.

Chemical
Name(s)

Health or Physical Effects Job Precautions First Aid and
emergency

Carbon
Monoxide (CO)

2in N

Colorless

Odorless

Health Hazard:  Reacts with blood hemoglobin
preventing the hemoglobin from taking up

2oxygen.  N  is simple asphyxiant.  Combining the
hazards of the two in extreme cases---high CO
and low oxygen---death can occur in seconds
without warning.

Symptoms:  400-1000 ppm continuously
produces headache, confusion, and nausea in a
few hours.  2000-3000 ppm continuously
produces unconsciousness in 30 minutes.  Higher
concentrations can cause death.  At the highest
concentrations normally used in source testing,
5% concentration = 5000 ppm.

Limits: PEL=35 ppm; TLV=25 ppm.

Good Work Practices
Maintain gas cylinders properly
to prevent leaks.  If cylinder
leaks, ventilate area and move
cylinder to hood or away from
work area.

Ventilate work areas

Monitoring methods
Watch for symptoms

Remove person to
uncontaminated area;
rescue workers may need
SCBA.

Begin first aid for
asphyxiation:  lay person
on stomach with face to
the side, chest lower than
hips to drain lungs, or
give oxygen, or start
artificial respiration.  

Get immediate medical
attention for serious
exposure.

Nitric Oxide

2(NO) in N

Colorless

Pungent , sweet
odor

Health Hazard:  Mixture is simple asphyxiant. 
NO is toxic--it forms irritating Nitric and Nitrous
acids in the respiratory tract.

Symptoms:  simple asphyxiant:  euphoria,
increase in respiratory rate; fatigue, headache,
nausea, vomiting; loss of consciousness.
NO symptoms:-Chronic cough exposure of 25-60
ppm (chronic);    Immediate irritation of nose and
throat, cough, burning in chest and dizziness
exposure of 60-150 ppm.  Delayed pulmonary
edema can occur 5-25 hours later.   May cause
death  after very short exposure 200-700 ppm.

Limits: PEL=25 ppm; TLV=25 ppm.

Good Work Practices
Maintain gas cylinders properly
to prevent leaks. If cylinder
leaks, ventilate area and move
cylinder to hood or away from
work area.

Ventilate work areas

Monitoring methods
Watch for symptoms

Remove person to
uncontaminated area;
rescue workers may need
SCBA.

Begin first aid for
asphyxiation:  lay person
on stomach with face to
the side, chest lower than
hips to drain lungs, or
give oxygen, or start
artificial respiration.  

Get immediate medical
attention for serious
exposure.

2Propane in N
or in Air

Colorless

Odorless

Health Hazards:
 I.As a simple asphyxiant may dilute oxygen
supply to levels that no longer support life (large
concentrations).
 II.Mild mucous mebrane irritant, mild anesthetic
action.
Symptoms:  simple asphyxiant:  euphoria,
increase in respiratory rate; fatigue, headache,
nausea, vomiting; loss of consciousness.
Propane:  Brief exposures to 10,000 ppm cause
no symptom.  At 10% conc. causes dizziness in
minutes.
Limits: PEL=1000 ppm; no TLV established.

Good Work Practices
Maintain gas cylinders properly
to prevent leaks.

Ventilate work areas

If cylinder leaks, ventilate area
and move cylinder to hood or
away from work area.

Monitoring methods
Watch for symptoms

Remove person to
uncontaminated area;
begin first aid for
asphyxiation:  lay person
on stomach with face to
the side, chest lower than
hips to drain lungs, or
give oxygen, or start
artificial respiration.  

Get immediate medical
attention for serious
exposure.

2 2SO  in N Health Hazard:  Mixture is simple asphyxiant. 

2SO  is irritating to eyes, throat and respiratory
tract.

Symptoms:   Asphyxiant symtoms:  euphoria,
increase in respiratory rate; fatigue, headache,
nausea, vomiting; loss of consciousness.

2SO  symptoms: Irritation of nose and throat,
cough, burning in eyes, constriction in chest
exposure of 8-12 ppm.  Acute irritation at minutes
exposure to 150 ppm.  A dangerous sense of
suffocation at 30-60 minutes exposure to 500
ppm.

Limits: PEL=2 ppm; TLV=2 ppm.

Good Work Practices
Maintain gas cylinders properly
to prevent leaks. If cylinder
leaks, ventilate area and move
cylinder to hood or away from
work area.

Ventilate work areas

Monitoring methods
Watch for symptoms

Remove person to
uncontaminated area;
rescue workers may need
SCBA.

Begin first aid for
asphyxiation:  lay person
on stomach with face to
the side, chest lower than
hips to drain lungs, or
give oxygen, or start
artificial respiration.  

Get immediate medical
attention for serious
exposure.
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Table 1. (Cont’d)
Flammable  All compressed gases require special cylinder handling.

Chemical
Name(s)

Health or Physical Effects Job Precautions First Aid and
emergency

2 H in Helium

Colorless gas at
normal tempera-
ture and
pressure

Odorless

Physical Hazard:  Flammable; LEL=4%;
UEL=75%. Flame is nearly invisible.  Escaping
gas may ignite “spontaneously”.  Hydrogen has
low ignition energy.  Fireball is formed if gas
cloud is ingnited immediately after release.

 I.Health Hazard:  As a simple asphyxiant may
dilute oxygen supply to levels that no longer
support life (large concentrations).

Health Symptoms:  at low conc. euphoria and
increase in respiratory rate; mod. conc. fatigue,
headache, nausea, and vomiting; high conc.
collapse, serious damage can occur after 5-8
minutes without air supply.

Limits:
No PEL or TLV is established.

Good Work Practices
Maintain gas cylinders properly
to prevent leaks.  Ventilate work
areas.  If cylinder leaks,
ventilate area and move
cylinder to hood or away from
work area.

2Fire Extinguisher:  CO , dry
chemicals, water spray or fog.  

Special Fire Fighting
Procedures:  Evacuate
personnel; cool container with
water spray, do not extinguish
flames.  Remove ignition source
if possible.  If flames are
extinguished explosive re-
ignition may occur.  SCBA may
be needed.  Enter areas
carefully.

Remove person to
uncontaminated area;
begin first aid for
asphyxiation:  lay person
on stomach with face to
the side, chest lower than
hips to drain lungs, or
give oxygen, or start
artificial respiration.

2H S

Colorless gas with
a stong odor of
rotten eggs
detectable at 0.13
to 100 
 ppm; paralyzes
sense of smell
>100 ppm; liquid
at high pressure,
low temperature.

NFPA Rating: H=3, F=4, R=0
Physical Hazard:  Very flammable; LEL=4%;
UEL=44%.
Health Hazard:
inhalation hazard to neurological functions.  Eye
irritant, skin irritant
Symptoms:
Inhalation: irritation at .1 to 30 ppm; headache,
nausea, vomiting, for higher concentrations; long
term exposures can result in death.
Limits: OSHA PEL TWA=10 ppm; STEL=15 ppm.

Good Work Practices
Maintain gas cylinders properly to
prevent leaks.  Ventilate work
areas.  If cylinder leaks, ventilate
area and move cylinder to hood
or away from work area. Store
cylinders in upright position.
Handling:
 II.Wear eye goggles, proper
gloves (neoprene, nitrile), lab
coat & apron, proper respirator
 III.wash thoroughly after
handling.

Monitoring methods
Watch for symptoms

Remove person to
uncontaminated area;
begin first aid for
asphyxiation:  lay person
on stomach with face to
the side, chest lower than
hips to drain lungs, or
give oxygen, or start
artificial respiration.
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Table 2. Hazardous Chemicals - Reagents

Name(s) Health or Physical Effects Handling, Spill & Disposal First Aid and Emergency

Acetone

2-propanone

clear, colorless
liquid, fragrant
mint-like odor
detectable at 33
to 700 ppm

H=1, F=3, R=0
Flammable liquid  LEL=2.6%;
Flash point -20°C
Vapor density=2
May cause: eye & skin irritation or
damage; chronic exposure may cause
dermatitis
May cause central nervous system
depression (headache nausea etc) if
inhaled
PEL:  750 ppm, STEL 1000 ppm
TLV:  750 ppm

Handling:
· Wear splash goggles, proper gloves

(latex or nitrile), lab coat & apron
· ventilation for vapor denser than air

2· fire extinguisher:  regular foam, CO ,
or dry chemical.  Use water spray to
cool fire-exposed containers.

Spill: absorb spill with inert material
Disposal: RCRA U002, banned

from land disposal.

First Aid

Eye contact:
Flush with water immediately.
hold eyes open occasionally
Skin contact:
Flush with soap & water
immediately
Inhalation:
Remove to fresh air

DNPH Solution

(DINITRO-
PHENYL-
HYDRAZINE IN
Hcl)

Shown mutagenic effects in lab
experiments
Hazards:
Health - severe (poison)
Flammability - none
Reactivity - moderate (strongly acidic)
Contact - severe CORROSIVE
Causes severe burns, fatal if
swallowed.

Contains 6.5% Hcl –PEL and TLV=5
ppm

Handling:
· Use with adequate ventilation, keep

container closed
· Wear splash goggles, proper gloves,

lab coat & apron, proper respirator
· Wash thoroughly after handling.
· Store in acids area
Spill: Absorb spill with inert material.

Neutralize with soda ash or
lime

Disposal:

Eye contact:
Flush with water immediately,
for 15 min.
Skin contact:
Flush with water immediately
Inhalation:
Remove to fresh air

Call Physician

Hydrogen
Peroxide- 30%

2balance H O

clear, colorless
liquid, sharp
odor

HAZARDS:
Strong OXIDIZER
Causes BURNS immediately
TOXIC by ingestion
HARMFUL if inhaled
may cause severe eye damage,
delayed effect
irritant to nasal passages, bleach or
blister skin
possible cancer hazard
Health:2, Flammable:0, Reactive:1,
OXY
TWA and TLV:  1 ppm

Handling:
· Use with adequate ventilation, keep

container closed
· Wear splash goggles, proper gloves

(latex or nitrile), lab coat & apron,
proper respirator

· Wash thoroughly after handling.
· Store away from combustibles,

organics, oxidizers, catalytic metals
Spill: (Acid spill procedure)

Neutralize with SPILL-X or
absorbent agents

Disposal:  EPA Waste Code D002

Get medical attention for
overexposure

Eye contact:
Flush with water immediately,
for 15 min., hold eye(s) open
Skin contact:
Flush with large amount of
water 
Inhalation:
Remove to fresh air
Ingestion:  do not induce
vomiting, give water freely
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Table 2.  Hazardous Chemicals - Reagents (cont’d)

Name(s) Health or Physical Effects Handling, Spill & Disposal First Aid and Emergency

Isopropyl
Alcohol

synonyms:
I-Propanol
2-Propanol
IPA

Clear colorless
liquid with an
odor of rubbing
alcohol.

Physical Hazards:
EXTREMELY FLAMMABLE
Flashpoint 12°C;  vapor density 2.1
HYGROSCOPIC.
May form explosive peroxides.
Health Hazards:
May cause:
· Eye and skin irritation ordamage.
· Central nervous system depression
if high concentration is inhaled. 
· Kidney damage if ingested.
· Reproductive effects based upon
animal studies.
OSHA PEL=400 ppm TWA;
STEL=500 ppm

Handling:
· Use with adequate ventilation
· Wear splash goggles, proper gloves

(latex or nitrile), lab coat & apron,
proper respirator

· Wash thoroughly after handling.
Fire fighting:

For small fires, use dry chemical,

2CO , water spray or alcohol-
resistant foam. Use water spray to
cool fire-exposed containers. Water
may be ineffective.

Spill: absorb spill with inert materials
Disposal: not RCRA listed

Get medical attention for
overexposure

Eye contact:
Flush with water immediately,
for 15 min., hold eye(s) open
Skin contact:
Flush with large amount of
soap & water 
Inhalation:
Remove to fresh air
Ingestion:  induce vomiting,
give milk & water freely

Methyl Alcohol

Methanol

Colorless liquid
with a
characteristic,
pungent odor
detectable at 4
to 6000 ppm

Physical Hazards:

FLAMMABLE LIQUID

POISON

Flashpoint 12°C;  vapor density 1.1

Incompatible with oxidants such as

barium perchlorate or hydrogen

peroxide.

Health Hazards

depression

Eye & skin irritant

Harmful to respiratory if inhaled,

If ingested: harmful to central nervous

system, digestive tract, kidney, liver;

cause blindness.

OSHA PEL=200 ppm TWA;

STEL=250 ppm

Handling:

· Use with adequate ventilation

· Wear splash goggles, proper gloves

(latex or nitrile), lab coat & apron,

proper respirator

· Wash thoroughly after handling.

Spill: absorb spill with inert materials

Disposal:  RCRA U154, banned from

land disposal.

Get medical attention for

overexposure

Eye Contact:

Flush with water immediately

15 min.

Skin Contact:

Wash thoroughly with soap &

water

Inhalation:

Remove to fresh air

Methylene
chloride
Dichloro-
methane

Colorless liquid
with a
chloroform-like
odor. Odor
threshold 160 to
230 ppm.
Solvent.

Physical Hazards

Health Hazards
Do not swallow or inhale.
Central nervous system depressant
Skin, Eye, Respiratory Irritant
POSSIBLE CANCER HAZARD 

OSHA PEL 25  ppm TWA; 125 ppm
STEL
Monitor by OSHA method (charcoal
tube, or detector  tube), especially if
using indoors.

Handling:
· Use with adequate ventilation, and

this vapor is heavier than air.
· Wear splash goggles, proper gloves

(latex or nitrile), lab coat & apron.
· Wash thoroughly after handling.
· Wear supplied-air respirator if

workplace air >PEL.
Spill:  absorb spill with inert materials

(dry sand or earth)
Disposal:  RCRA U080, banned

from land disposal.

Eye contact:
Flush with water immediately-
15 min. hold eyes open
occasionally
Skin contact:
Flush with plenty of water,
discard contaminated
clothing
Inhalation:
Remove to fresh air
Ingestion:  Call Physician
immediately.
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Table 2 Hazardous Chemicals - Reagents (cont’d)

Name(s) Health or Physical Effects Handling, Spill & Disposal First Aid and Emergency

Nitric Acid

0.1 NORMAL

colorless,
odorless solution

no published
NFPA 704 rating

Hazards:
Corrosive: eye, skin, inhalation,
ingestion
May cause severe irritation or burns
to respiratory or digestive tracts
May cause server irritation or burns to
eyes or skin

OSHA PEL:  2 ppm, ACGIH STEL:  4
ppm; NIOSH IDLH 25 ppm.

Note:  for muriatic acid, all this
information applies, but the hazard is
more severe

Fuming Nitric Acid, 90%: the same
except for spills neutralize with
sodium bicarbonate, and use water
spray to disperse gas and vapor.

Handling:
· Use with adequate ventilation, keep

container closed
· Wear splash goggles, proper gloves

(latex or nitrile), lab coat & apron,
proper respirator

· Wash thoroughly after handling.
· Store in acids area

Spill:
Neutralize with soda ash or lime
(sodium bicarbonate)

Disposal: no RCRA listing, not
banned from land
disposal

Get medical attention for
overexposure

Eye contact:
Flush with water immediately,
for 15 min., hold eye(s) open
Skin contact:
Flush with soap & water
immediately
Inhalation:
Remove to fresh air
Ingestion:  do not induce
vomiting, give water or milk

Potassium Per-
manganate

purple or bronze
crystals,
odorless

Physical Hazards:
Strong Oxidizer, contact with other
material may cause a fire

Health Hazards:
Vapor Irritating To Respiratory
Passages, to skin, eyes, nose
Harmful If Inhaled Or Swallowed

possible mutagen

Handling:
· Use with adequate ventilation, keep

container closed
Do not breathe dust or vapor. Avoid
splattering when making solution

· Do not get in eyes, on skin or
clothing

· Wear splash goggles, proper gloves
(latex or nitrile), lab coat & apron,
proper respirator

· Wash thoroughly after handling.

2· Fire extinguisher:  regular foam,CO ,
or dry chemical.  Use water spray to
cool fire-exposed containers.

Spill: xxxxxxx
Disposal:  EPA Waste Code

D001xxx, no RCRA
listing, not banned from
land disposal.

Get medical attention for
overexposure
Eye Contact:
Flush with water immediately,
15 min. Hold eyes open.
Skin Contact:
Wash thoroughly with soap &
water
Inhalation:
Remove to fresh air
Ingestion:
Do not induce vomiting; give
water freely
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Table 2 Hazardous Chemicals - Reagents (cont’d)

Name(s) Health or Physical Effects Handling, Spill & Disposal First Aid and Emergency

Silica Gel
Dust Irritating, Eye Irritating
Prolonged Breathing May Cause
Damage To 
Respiratory System
Skin Irritating

Handling:
· Use with adequate ventilation, keep

container closed
· Wear proper hand and respiratory

protection
· Wash thoroughly after handling.

Eye Contact:  Flush with
water 
Skin Contact:
Wash thoroughly with soap &
water
Inhalation:
Remove to fresh air
Ingestion:
Get immediate medical
attention

Sodium
hydroxide
NaOH 1N to
50%, solid

clear, colorless,
odorless
solution;
 or
white pellets

NFPA Rating not published

Health Hazards:  
Corrosive:
acute contact hazard for eyes, skin,
nose, respiratory tract and stomach
Pellets are hygroscopic

OSHA TWA PEL: 2 mg/m ; 3

 NIOSH IDLH: 10 mg/m3

NFPA 704 Rating:  

Handling:
· Use with adequate ventilation, keep

container closed
· Wear splash goggles, proper gloves

(latex rubber), alkali resistant lab
coat & apron, proper respirator

· Wash thoroughly after handling.
· Store in alkali area
Spill:  Dike with soil or non-

combustible absorbent. 
Neutralize with dilute acid

2In large spills CO  release--
ventilate

Disposal:  no RCRA listing, not
banned from land
disposal.

Get medical attention for
overexposure

Eye contact:
Flush with water immediately,
for 15 min., hold eye(s) open
Skin contact:
Flush with soap & water
immediately
Inhalation:
Remove to fresh air
Ingestion:  do not induce
vomiting, give water freely

Sulphuric Acid
0.1 to 2.6
Normal

Colorless (pure)
to dark brown,
oily, dense liquid
with sharp, acrid
odor.

NFPA Rating:  not published

Health Hazards:
Eye Corrosive (redness, pain, blurred
vision)
Skin Corrosive
Inhalation - Damages Mucous
Membranes & upper respiratory tract
Ingestion Corrosive

Suspected human carcinogen

OSHA TWA PEL: 1 mg/m ; 3

NIOSH STEL: 3 mg/m3

 NIOSH IDLH: 15 mg/m3

Handling:
· Use with adequate ventilation, keep

container closed
· Wear splash goggles, proper

gloves (latex, neoprene, or nitrile),
acid resistant lab coat & apron,
proper respirator

· Wash thoroughly after handling.

2· Reacts with metals to release H
· Add acid to water, not vice versa
· Store in acids area

Spill: Neutralize with soda ash or
sodium bicarbonate; dike with
inert absorbent such as dirt,
vermiculite.

Disposal:  no RCRA listing, not
banned from land
disposal.

Get medical attention for
overexposure

Eye contact:
Flush with water immediately,
for 15 min., hold eye(s) open
Skin contact:
Flush with plenty of water
Inhalation:
Remove to fresh air
Ingestion:  do not induce
vomiting, give water freely
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APPENDIX E

SAMPLING PLATFORM DIMENSIONS
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APPENDIX F

SAFETY CHECKLISTS

Source Testers may encounter a wide variety of hazards during test programs.  To better

prepare for these potential hazards, a safety plan and/or safety checklist should be completed. 

Many facilities require that all contractors, such as stack test firms, complete a safety checklist

prior to the start of field work.   This appendix provides examples of several safety checklists

that may be useful to Source Testers to raise awareness of potential hazards and to better plan

for a safe test program.  Note that simply completing a Safety Checklist does not replace the

need for general safety training that covers typical stack test safety topics nor does it replace

the need for site specific safety training.  Each member of the stack test crew should review the

safety checklist and take note of the potential hazards.  A daily review of the Safety Checklist is

useful since the tasks to be performed each day may vary and the working environment and

weather also may impact safety considerations.

EXAMPLES OF SAFETY CHECKLISTS

There are numerous Safety Checklists in use by Source Testers and facilities.  Safety

Checklists can range from one page to several pages in length.  One checklist alone will not

meet the needs of every source test program.   Seven examples are discussed below to

illustrate the diversity of safety topics that a test crew may need to consider.  Most checklists

are intended to be reviewed and discussed and signed by each crew member at the start of

each test program, if not the start of each test day, at a “tool box” meeting.  These seven

example checklists are provided IN A SEPARATE FOLDER ON THIS CD.  They are in a format

where you may either print out the form and use it, or save the file onto a computer and fill in

the information online.

Checklist Example 1. General Site Safety Gut Check

This checklist is comprised of a series of questions that each crew member should answer prior

to the start of work.  It is designed to make each person think about how or what they would do

in the event a safety issue arises.  Safety is everyone’s responsibility and this checklist, which is

formatted as a series of questions, is intended to make each person think how they would

handle situations that might arise.  By answering the questions, each person should be better

prepared should they encounter a hazard or unsafe condition.
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Checklist Example 2. Tool Box Meeting / Daily Safety Checklist

This topical list of issues to be considered each day is intended to make each crew member

think about the hazards they may encounter and be better prepared.

Checklist Example 3. Safe Plant of Action Checklist and Safe Plan of Action

This example utilizes a checklist to identify the types of work permits required by the facility,

types of Personal Protective Equipment (PPE) needed, and types of hazards associated with

the day’s activities.  For each of the hazards identified, a “Safe Plan of Action” should be

completed and reviewed by each test crew member.

Checklist Example 4. Field Services Job Site Inspection Checklist

This 4-page checklist is designed to identify key safety aspects of a project by posing a series

of “yes or no” questions with space provided for comments regarding job specific measures or

actions.

Checklist Example 5. Sit Safety Program Audit Checklist

This is an example of an Audit Checklist used by a facility safety inspector to evaluate whether

the test crew is following the appropriate or required safety practices and working safely.

Checklist Example 6. Site Safety Checklist (provided by LEHDER Environmental

Services)

Checklist Example 7. Site Checklist (provided by LEHDER Environmental Services)

Checklist Example 8. Scaffolding Safety Checklist

Checklist Example 9. Platforms Safety Checklist
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Safety Checklist - 

Areas of Concern

The Source Tester is subjected to many different environments in the conduct of a source

emissions test.   The environment can have a multitude of safety hazards which will  affect the

health and welfare of the tester.  In order to ensure that the tester is aware of safety conditions

of the site it is highly recommended that during the site survey and during the actual test

program the following checklist be completed.

1. Platform

a) ladders

b) deck type

c) guard rails

d) toe guards

e) sampling ports

f) monorails , proper support, length

g) electrical power outlets, grounded (GFI) outlets, power extension cords

h) distance from stack/duct wall to guard rails

I)  protruding objects/ equipment from stack wall

j) tripping objects on deck

k) harnesses, lanyards

l)  hookup devices

m) climbing devices

n) davits, hoisting devices

o) upper guard rails cut to allow movement of train, replacement rail, chains

p) load bearing weight per square inch, total> 2000 pounds

q) minimum width 3-4 feet  

2. scaffolding

3. man lifts

4. respiratory protection, organic and  inorganic vapors, acid gases, mists, particulates,

concentrations, air purifying, air line , SCBA , half and full face masks

5. eye protection - safety glass, goggles, face shields

6. hearing protection

7. heat and cold protection

8. gloves, chemical - acid, base, organic i.e. MeCl2, toluene, etc.

climbing, heat protection, cold protection

9. recovery area ventilation - solvent fumes
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10. decontamination shower, etc.

11. flat roof work area, hook up devices, guard rails,  pitch of work surface, hoisting devices

12. liquid puddles on floor, corrosive, organic

13. steam vents

14. electric power from facility mains

15. high temperature sources

16. positive pressure sampling locations

17. over head obstructions

18. body protection

19. radios- hazard due to activation of facility equipment

20. safety boots- steel toe,  metatars

21. facility safety rules and emergency procedures

22. safety hats

23. facility first aid representative, location of first aid station(s), local hospital, local doctor,

ambulance 

24. written health and safety plan, site specific

25. toxic hazards, gaseous, liquid , solids - MSDS sheets , other

26. site specific safety training required - local geographic area training required 

27. OSHA 40 hour/8 hr refresher  hazwhoper and stack safety training courses

28. temporary scaffolds - height, wire bracing, footings, cross bracing, diagonal bracing, guard

rails, toe boards, safety screen around upper platform, load bearing planks, - wood, steel,

plastic grid as per OSHA 1910.

29. sampling ports - proper height above platform etc, need for power wrenches to open

work/safety permits/lockout tag out requirements

30. tool box and tools - tie off, not loose

31. confined space

32. intrinsically safe electric equipment

33. portable ladders

34. CEMS calibration and GC gases, storage on site.
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APPENDIX G

STA SAFETY BOOKLET

Written permission was obtained from the STA Administrator, Dave Curtis,

for SES to append this booklet to our Safety Manual. Reproduction by

others of the booklet (including SES members) must be obtained from

STA.  Dave Curtis/STA may be contacted at Health.Safety@S-T-A.org. 

mailto:Health.Safety@S-T-A.org.
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APPENDIX H

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS

This pocket guide will be found in a separate folder on the Safety Manual CD.
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