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Unit Goal

· To understand the hazards associated with spray finishing and coating operations. 
Unit Objectives

· Topics pertaining to safety  include:
· Safety regulations
· Flammable and combustible liquids

· Safety containers
· Flammable storage cabinet requirements
· Fire areas

· Spray booth requirements
· Spray booth operation

· Material safety data sheets

· Personal protective equipment

· Paint stripping

· Contact information for local safety agencies

Glossary Terms in this Unit
· Solids
· Liquids
· Gases
· Melting point
· Boiling point
· Flash point
· Lower flammable limit
· Upper flammable limit
· Ignition point
· Vapor pressure
· Specific gravity
· Vapor density
· Combustible liquid
· Flammable liquid
· Class I, II, and III liquids
· Safety containers
· Fire areas

· Magnehelic gauge

· Air interlocks

· Material safety data sheets


Unit 2: Safety



Paint spray and other spray composite mixtures contain combustible and flammable components. Therefore, precautions must be exercised during spray finishing operations to minimize hazards associated with these materials. This safety component includes provisions for handling flammable and combustible materials, spray booth construction, spray booth housekeeping guidelines, and paint stripping safety.  Additionally, guidelines are presented on illumination, ventilation, Personal Protective Equipment (PPE), drying of spray painted items, and storage of flammables and combustibles.  
Safety Regulations 
The Occupational Safety and Health Administration (OSHA) has rules which cover spray finishing operations and focus on controlling two hazards:  fire and employee exposure to toxic chemicals.  OSHA regulations for spray finishing cover every production operation which involves coating, treating or cleaning using sprayed-on material with the regulations mandating the spraying must take place in a spray booth or spray room.

Employers should have coordinated safety programs to meet OSHA standards and other best practices as recommended by the National Fire Protection Association (NFPA), the American National Standards Institute (ANSI), and other federal safety codes and regulations.  Local ordinances and state fire codes may also affect spray finishing operations. Contact your local fire inspector or the State Fire Marshal at (402) 471-2027 for help in understanding fire codes. A workplace safety policy should include:
· Written work procedures

· Policy communication to employees

· Follow-up actions to test compliance

· Firm and fair system of discipline

It is the responsibility of each employee to identify potential hazards when required to work with or near spraying operations using flammable and/or combustible materials and report immediately those suspected hazards to his or her supervisor.  It is also the responsibility of each employee to refrain from work involving exposure to potential hazards of spraying operations using flammable and/or combustible materials without instruction/training specific to the hazards of the tasks involved. Employees will comply with all work procedures, report to their supervisors all frayed, worn, damaged, or otherwise defective equipment and will use the required PPE.
Flammable and Combustible Liquids

Anything which occupies space and has mass is known as matter.  Matter is found in three forms:

· Solids – maintains its shape and volume.  May become airborne if ground, polished, broken, crushed, or heated and condensed.
· Liquids – does not have a definite shape but has a fixed volume that occupies the shape of the container.  May become airborne if sprayed, misted, splashed, or evaporated.
· Gases – has an indefinite, unstable shape determined by a container that is closely sealed.  May become airborne when released from containment.

When these elements become airborne, they pose a potential health and safety risk depending on the make-up of the materials.
A few definitions that are helpful when working with these states of matter are:

· Melting point – the temperature at which a solid melts to its liquid state.
· Boiling point – the temperature at which a liquid is released to its gaseous state.

· Flash point – the temperature at which a flammable or combustible liquid releases enough vapor to reach its lower explosive limit (LEL) or lower flammable limit (LFL).

· Lower explosive limit (LEL) – the lowest amount of gas in air that will cause an explosion.  Used interchangeably with LFL.

· Lower flammable limit (LFL) – the lowest concentration of gas in air at which the liquid can be ignited.  Used interchangeably with LEL.

· Upper flammable limit (UFL) – the maximum concentration of gas in air that will support combustion.  Also known as upper explosive limit (UEL).

· Ignition point – the temperature at which a mixture of air and explosive gas or vapor if exposed to that heat will cause a rapid oxidation and yield blast pressures and heat.

· Vapor pressure – the pressure, measured in pounds per square inch, exerted by a volatile liquid.
· Specific gravity – the ratio of the density of a substance to the density of water when both are at the same temperature.
· Vapor density – the density of a gas relative to the density of hydrogen at the same temperature and pressure.
According to OSHA regulations (29 CFR 1910.106 (a)(18)), a combustible liquid is any liquid having a flashpoint at or above 100(F (37.8(C).  Combustible liquids shall be divided into two classes:
· Class II liquids – those with flashpoints at or above 100(F (37.8(C) and below 140(F (60(C), except any mixture having components with flashpoints of 200(F (93.3(C) or higher, the volume of which make up 99 percent or more of the total volume of the mixture.

· Class III liquids – those with flashpoints at or above 140(F (60(C).  There are 2 subclasses:

· Class IIIA liquids – those with flashpoints at or above 140(F (60(C) and below 200(F (93.3(C), except any mixture having components with flashpoints of 200(F (93.3(C) or higher, the total volume of which make up 99 percent or more of the total volume of the mixture.

· Class IIIB liquids – those with flashpoints at or above 200(F (93.3(C).

When a combustible liquid is heated for use to within 30(F (16.7(C) of its flashpoint, it shall be handled in accordance with the requirements for the next lower class of liquids.

A flammable liquid is defined as any liquid having a flashpoint below 100(F (37.8(C), except any mixture having components with flashpoints of 100(F (37.8(C) or higher, the total of which make up 99 percent or more of the total volume of the mixture.  Flammable liquids are known as Class I liquids and are divided into three classes:

· Class IA liquids – those with flashpoints below 73(F (22.8(C) and having a boiling point below 100(F (37.8(C).

· Class IB liquids – those with flashpoints below 73(F (22.8(C) and having a boiling point at or above 100(F (37.8(C).

· Class IC liquids – those with flashpoints at or above 73(F (22.8(C) and below 100(F (37.8(C).
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Safety Containers
Safety containers help reduce the hazards associated with flammable and combustible liquids. In 29 CFR 1910.106(a)(29), OSHA defines a safety can as an approved container, of not more than 5 gallon capacity, having a spring-closing lid and spout cover and so designed that it will safely relieve internal pressure when subjected to fire exposure.  Many state and local regulations and insurance carriers require safety cans to be Factory Mutual (FM) or Underwriter Laboratory (UL) approved which ensures the containers meet the safety requirements for the intended use.  Both laboratories are also recognized by OSHA. In addition to the storage of flammable and combustible liquids in safety containers, 29 CFR 1910.106 limits the amount of liquid in a single container. The following chart shows what the allowable amounts of liquid are for each class of liquid. 

	MAXIMUM ALLOWABLE SIZE OF CONTAINERS AND METAL PORTABLE TANKS

	Container Type
	Flammable Liquids
	Combustible Liquids

	
	Class IA
	Class IB
	Class IC
	Class II
	Class III

	Glass or approved plastic
	1 pt.
	1 qt.
	1 gal.
	1 gal.
	1 gal.

	Metal (other than DOT drums)
	1 gal.
	5 gal.
	5 gal.
	5 gal.
	5 gal.

	Safety Cans
	2 gal.
	5 gal.
	5 gal.
	5 gal.
	5 gal.

	Metal Drum (DOT spec.)
	60 gal.
	60 gal.
	60 gal.
	60 gal.
	60 gal.

	Approved Metal Portable Tanks
	660 gal.
	660 gal.
	660 gal.
	660 gal.
	660.gal


There are also limits to the total amount of a liquid kept outside of a cabinet or storage room. The quantity of liquid that may be stored outside of an inside storage room or a cabinet in any one fire area of a building cannot exceed: 

· 25 gallons of Class IA liquids in containers 

· 120 gallons of Class IB, IC, II or III liquids in containers 

· 660 gallons of Class IB, IC, II or III liquids in a single portable tank 

In addition, OSHA regulations allow for storage of not more than 60 gallons of Class I or Class II liquids, nor more than 120 gallons of Class III liquids in a storage cabinet. According to NFPA 304.3.2, not more than three such cabinets may be located in a single fire area. 

Flammable Storage Cabinet Requirements 

The use of flammable storage cabinets meeting strict specifications are often required for the storage of flammable and combustible materials.  Metal cabinets must be constructed following 29 CFR 1910.106(d)(3)(ii)(a): 

· Bottom, top and sides of cabinet shall be at least No. 18 gauge sheet steel 

· Cabinet must be doubled walled with 1½" airspace 

· Joints shall be riveted, welded or made tight by some equally effective means 

· Door shall have a three point latch 

· Door sill shall be raised at least 2" above the cabinet bottom to retain spilled liquid within the cabinet 

· Cabinet shall have a "FLAMMABLE—KEEP FIRE AWAY" legend 

Wood cabinet construction requirements follow 29 CFR 1910.106(d)(3)(ii)(b): 

· Bottom, top and sides of cabinet shall be at constructed of exterior grade plywood at least 1" thick 

· Plywood shall not break down or delaminate under fire conditions 

· Joints shall be rabbeted and fastened in two directions with flathead wood screws 

· When more than one door is used, they should have a rabbeted overlap of not less than 1" 

· Doors shall be equipped with latches and hinges that are mounted to not lose their holding capacity when subjected to fire 

· Door sill or pan shall be raised at least 2" above the cabinet bottom to retain spilled liquid within the cabinet 

· Cabinet must have a "FLAMMABLE—KEEP FIRE AWAY" legend 

In addition to the requirements listed above, the UFC (Uniform Fire Code) also requires self-closing doors. Most local authorities use one or more of these standards as a foundation for establishing local codes. 

Fire Areas 

OSHA does not provide a definition of a fire area in the flammable and combustible liquids standard. However, a fire area is defined by NFPA Code 30 (1.6.15) as, "An area of a building separated from the remainder of the building by construction having a fire resistance of at least 1 hour and having all communicating openings properly protected by an assembly having a fire resistance rating of at least 1 hour." The NFPA also provides a special provision for the grouping of flammable cabinets in an industrial facility. Because most industrial settings do not have walls or barriers within a facility, "In an industrial occupancy, additional cabinets may be located in the same fire area if the additional cabinets, or the group of not more than three (3) cabinets, is separated from the other cabinets or group of cabinets by at least 100 feet (30 m)." (4.3.2 Exception 1)

Spray Booth Requirements 
Spray booths are available in a variety of sizes from table-top to walk-in depending on the intended use. Spray booths are designed to contain overspray material and to pull overspray mist and chemical vapors out of the work area.  OSHA regulations contain specifications for spray booth construction.  The following is a list of the significant spray booth construction requirements:

· The spray booth structure (walls, floors, ceiling) and exhaust duct work must be made of non-combustible material.

· The interior finish of the spray booth must be easy to clean.

· Special “explosion proof” electrical wiring is required for all wiring within the spray booth.  Metal parts of spray booths, exhaust ducts, and piping systems conveying flammable or combustible liquids or aerated solids must be properly electrically grounded.  No spark producing or flame producing equipment is to be located within 20 feet of a spray booth.
· Space-heating appliances, steam pipes or hot surfaces shall not be located in a spraying area where deposits of combustible residues may accumulate.
· All spraying areas will be equipped with mechanical ventilation adequate to draw flammable vapors, overspray, or powders to a safe location and to confine and control combustible residue. Room temperature air must be supplied to replace the volume of air which goes out the spray booth exhaust. Ventilation systems will operate during the entire spray operation and afterward until vapors are safely removed. 

· The amount of air going through the spray booth must be sufficient to create a breeze of 100 feet per minute (fpm) going through the front of the booth or past the object being sprayed. There must also be enough air going through the spray booth to dilute solvent vapor to at least 25 percent of the lower explosive limit (the regulation contains information needed to calculate ventilation requirements).
· Equipment in spray booths or in exhaust duct work must not produce sparks or flames which would trigger a fire. Heating equipment must not be located in spray booths, and fan blades must be non-sparking and served from motors outside of the exhaust vent.
· Spray booths will be illuminated by approved protective lighting devices, such as recessed or covered lighting fixtures. Clear panels may be used to cover fluorescent lights to protect them from overspray. All lighting fixtures will be mounted in locations that are isolated or not likely to be broken or damaged by the operation. All wiring will be placed in conduit boxes or in fittings containing no taps, splices, or terminal connections. 

· A pressure gauge is to be installed to show the pressure drop across the booth filters. The pressure gauge should be marked to indicate normal air flow and to indicate when filters need replacement.  As an example, a magnehelic gauge is a pressure differential gauge with a high pressure port (connected to the booth enclosure) and a low pressure port (open to the shop) thus comparing the inside booth pressure to the shop for balance.  It is usually measured in inches water column for this application.

· Fire sprinklers are to be located in the booth and in the exhaust duct for spray operations which use flammable or combustible chemicals.  These sprinklers need to be kept as free from deposits as possible and may be protected with tissue paper and a rubber band.
· The spray booth must be separated from other operations by at least three feet.

· Exhaust from the spray booth must be at least six feet away from any combustible wall or roof and must be located so it does not contaminate fresh air coming into the building.  An exception is if the exhaust is from a water wash spray booth.
Inspectors evaluate hardware and installation methods for compliance with: 

· Occupational Safety and Health Administration (OSHA) standards
· National Fire Protection Association (NFPA) Bulletin 33 (Spray Applications) 

· NFPA 70 (National Electrical Code, or NEC)
· BOCA National Fire Prevention Code; National Building Code 

· UFC Uniform Fire Code
· OBC Uniform Building Code
· SBCCI Standard Fire Prevention Code; Standard Building Code 

· Any local ordinances 

For guidelines on the acceptability of certain spray booth components, OSHA refers to 
Factory Mutual (FM) and Industrial Risk Insurers (IRI).  These two organizations evaluate and certify equipment according to fire and safety standards.
Spray Booth Operation
The OSHA rules also contain some requirements for operating spray booths:

· Employees working at spray operations must stay upwind of the object being sprayed. If employees must be downwind of the object being sprayed (so they are in the path of the overspray), the employee must wear an appropriate respirator. If an employee wears a respirator, additional OSHA requirements pertaining to respiratory protection use apply.

· The employees must not be over exposed to chemicals/vapors from the spray operation.
· Equipment, parts, and/or components that have been sprayed will be placed in a designated area for drying that is free from all sources of ignition.
· The material safety data sheet for the product being used should list chemicals to be concerned about and the exposure limits for the chemicals. (Remember to consider mixing and clean up operations as well as production operations when assessing employee exposure.)

· All pipes, hoses, and connectors will be checked periodically to ensure they are functioning properly. All frayed, worn, or damaged equipment will be repaired or replaced immediately before operations can begin or continue. 
· Spray gun containers will be constructed of metal with properly sealing lids and designed with a visible pressure gauge and a relief valve to prevent air pressure buildup. In some cases, spray equipment must be interlocked with the exhaust ventilation. The interlock prevents spray equipment use unless exhaust ventilation is in operation and functional.  Spray equipments stops automatically if the exhaust system fails.
· A portable fire extinguisher is to be located near the spray area.

· A no smoking sign is to be posted at all spraying areas and paint storage rooms.
Storage:

· Chemicals (paints, etc.) kept near the spray booth must be limited to the amount needed for one shift.

· Only approved containers will be used to store, transport, or spray materials.  Transferring flammable or combustible liquid from one container to another requires providing an electrical bonding “strap” or wire between the two containers to prevent static electricity discharges.

Cleaning and Residue Disposal:

· Rags or debris wet with flammable liquid must be disposed of in a covered metal trash container. The trash container must be emptied to an outdoor location once a day. Hazardous waste rules may apply to disposal of rags (see Unit 9: Environmental Regulations for more information on hazardous waste testing and disposal).

· Exhaust filters collect paint and particles to prevent their release from the spray booth.  If these particles are hazardous, the filters may also be considered hazardous and have been known to self-combust when removed and stacked.  To determine the proper disposal methods for filters, the filters should be tested as outlined in Unit 9: Environmental Regulations under hazardous waste determination.  If the filters are hazardous, they must be stored in a non-leaking container and disposed of in accordance with hazardous waste rules.  
· Intake filters remove dust and particles to create a clean environment for painting operations and are not hazardous under normal circumstances.  These filters should also be tested and then disposed of accordingly.
· Combustible residue must not be allowed to build up on the interior of the spray booth (clean the walls and floor regularly).  Cleaning tools should be constructed of non-sparking material.  Vacuums equipped with HEPA or better filters should be used to collect all dried paint residue.  The solids removed from the vacuum may need to be treated as a hazardous waste (See Unit 9: Environmental Regulations for more information on hazardous waste testing and disposal).

· Several companies offer wall protection coatings or plastic sheeting that provides for easy interior spray booth cleaning.  In addition, non-combustible paper may be used to control floor contaminants.
· All cleaning solvents will be restricted to those having flashpoints of not less than 100(F. Solvents normally used to clean spray equipment are not restricted by this. 
· All cleaning of equipment will be done inside the spray booth with proper ventilation in operation and most be done so that atomized mist or spray solvent is not created outside of the container that collects the used gun solvent.  Spraying solvent through the paint gun utilizing compressed air in an open booth is prohibited by EPA regulations.

Hazards resulting from improper booth operation:

These incidents may result from improper application technology, improper balance or insufficient maintenance.

· Danger of fire or explosion – chemical imbalance in the working area during the painting phase due to not turning the unit on, operating in the wrong phase or clogging of the filters.

· Atmospheric imbalance in the environment caused by the emission solids and airborne particles of the painting substance due to insufficient operation of the exhaust paint arrestor filters.

· Danger of fire or explosion – if enough particulate accumulates in the booth, there is a danger of spontaneous combustion.

· Fire and explosion due to inadequate or total lack of ventilation during the operating phases of the booth (painting – flash-off – bake).

· Spontaneous ignition from some type of equipment malfunction.  A heavy buildup of overspray on the floor in the ductwork, the heating system, or the pit, should be prevented.  

· Fire or explosion due to an improperly operating burner.

Actions forbidden inside the booth:

· Preparing, mixing and/or storing solvents

· Storing containers for paints or solvents (even if empty), rags, overalls, and other objects, which are spotted or stained with paint and/or solvents.

· Wearing overalls or other articles of clothing which are spotted or stained with paint and/or solvents.

· Smoking
· Using tools which produce a particulate spray (grinding or welding – which makes sparks).

· Using electrical devices of any kind.

· Storing and/or consuming food and beverages.

· Storing dangerous articles or substances (for example, spray cans).

MSDS

A material safety data sheet (MSDS) is a form containing data regarding the properties of a particular substance. An important component of product stewardship and workplace safety, it is intended to provide workers and emergency personnel with procedures for handling or working with that substance in a safe manner, and includes information such as physical data (melting point, boiling point, flash point, etc.), toxicity, health effects, first aid, reactivity, storage, disposal, protective equipment, and spill handling procedures. 
MSDS's are meant for: 

· Employees who may be occupationally exposed to a hazard at work. 

· Employers who need to know the proper methods for storage, etc. 

· Emergency responders such as fire fighters, hazardous material crews, emergency medical technicians, and emergency room personnel.

The MSDS shall be needed to comply with the Occupational Safety and Health Administration’s “Hazard Communication Act”.  In general, the MSDS consists of the following sections:

Section I
General Information

Section II
Hazardous Ingredients

Section III
Physical Data

Section IV
Fire and Explosion Hazard Data

Section V
Health Hazard Data

Section VI
Reactivity Data

Section VII
Spill or Leak Procedures

Section VIII
Special Protection Information

Section IX
Special Precautions

Where information is not available from published sources or by normal test procedures, the fact shall be indicated by inserting the word “unknown” in the appropriate space on the MSDS.  If information is inapplicable to the material under consideration, the initials “N/A” (not applicable) shall be inserted.

The following information will identify and define the various sections and components of a MSDS.

I. SECTION I - GENERAL INFORMATION

A. Manufacturer’s Name and Address

B. Emergency Telephone Number - to obtain further information in the event of an emergency involving the material.

C. Chemical Name and Synonyms - refers only to products consisting of a single element or compound, such as oxygen or methyl ethyl ketone.

D. Trade Name and Synonyms - if any.

E. Chemical Family - refers to generic name of single elements and compounds such as acids or ketones.

F. Formula - refers only to the chemical formula for single elements or compounds, not to the formulation of a mixture.  e.g. O2 and C2H5COCH3

II. SECTION II - HAZARDOUS INGREDIENTS

A. A hazardous ingredient is a hazardous material present in a mixture in sufficient concentration to produce enough flammable vapor or gas to ignite, or to produce acute or chronic adverse effects in doses which could result from normal use or predictable misuse of the mixture containing it.  Ingredients of a hazardous nature shall be noted by chemical name in one of the three divisions of Section II.  
1. Paints, preservatives and solvents

2. Alloys and metallic coatings - refer to coatings such as plating, cladding, and metallizing.  
3. Hazardous mixtures of other liquids, solids, or gases - refers to other hazardous mixtures such as abrasive blasting materials.

B. The approximate percentage of each hazardous ingredient by weight or volume shall be shown to the nearest 5 percent.  The percentage of any substance constituting less than 5 percent may be indicated as such.  For mixtures, such as filler metals and their coatings and core fluxes, in which the hazardous ingredients constitutes very small proportions of the mixture, the hazardous ingredients or recognized carcinogens shall be stated to the nearest 0.5 percent, and ingredients constituting less than 0.5 percent may be indicated as such.

C. The Threshold Limit Value (TLV) for each hazardous ingredient in a mixture will be entered in the column provided in accordance with the instructions given in Section V - Health Hazard Data.

III. SECTION III - PHYSICAL DATA

A. Boiling Point - refers to the temperature (° F) at which the liquid boils at a pressure of 760 mm Hg.  For mixtures, a boiling range is acceptable.

B. Vapor Pressure - refers to the pressure of saturated vapor above the liquid in mm HG at 20 ° C.

C. Vapor Density - refers to the relative density or weight of a vapor or gas (with no air present) compared with an equal volume of air.  Values should be given in the ambient temperature range of 60 ° - 90 ° F to facilitate field use.

D. Solubility in Water - the following terms shall be used to describe the solubility of the product by weight in distilled water at 50 ° F:

a) Negligible
less than 0.1 percent

b) Slight
0.1 - 1.0 percent

c) Moderate
1.0 - 10 percent

d) Appreciable
more than 10 percent

e) Complete
in all proportions

E. Specific Gravity - refers to the ratio of the weight of a volume of material to the weight of an equal volume of water at 39.2 ° F.  This determines whether the material floats or sinks in water.

F. Percentage Volatile by Volume - refers to the percentage of liquid or solid by volume that evaporates at the ambient temperature of 70 ° F.  This applies to solids such as naphthalene.

G. Evaporation Rate - refers to whether the rate is greater or less than 1.  Either butyl acetate or ether may be taken as unity (1.0).  Insert the name of whichever is used.

H. Appearance and Odor - give a brief description, e.g., viscous, colorless liquid with aromatic odor.

IV. SECTION IV - FIRE AND EXPLOSION HAZARD DATA

A. Flash Point - refers to the temperature (° F) at which a liquid will give off enough flammable vapor to ignite.  The closed cup values shall be given.  When multi-component paint systems are used and mixed in the field, the flash point of the individual components shall be noted.

B. Flammable or Explosive Liquids - refers to the range of gas or vapor concentrations (percent by volume in air) which will burn or explode if an ignition source is present.  LEL means the lower explosive limit, and UEL means the upper explosive limit.  Knowledge of the LEL will aid in determining the amount of ventilation needed for an enclosed space to prevent fires and explosions.

C. Extinguishing Media - list the fire fighting media suitable for use on the burning material.  For certain chemicals, special formulations, in addition to the standard agents, are available for extinguishing fires.  These should be indicated by generic name.  The standard fire fighting agents are water, fog, foam, alcohol foam, CO2, and dry chemical.

D. Special Fire Fighting Precautions - if water is unsuitable, specify the firefighting media to be used.  Also list any necessary personal protective equipment.

E. Unusual Fire and Explosion Hazards - specify such hazards and/or any special conditions that govern them.

V. SECTION V - HEALTH HAZARD DATA

A. Threshold Limit Value - Threshold Limit Value (TLV) refers to current figures of the American Conference of Governmental Industrial Hygienists.  The TLV for single elements and compounds shall be entered here.  For mixtures, the threshold limit value for each significant ingredient shall be noted in the column provided on Section II of the form.  Express these values in millions of particles per cubic foot of air (mppcf), or in milligrams of particulate per cubic meter of air (mg.M3) for dust, and in milligrams of particulate per cubic meter of air (mg/M3); or in parts per million of air by volume (ppm) for gases, vapors, mists, fumes, and all other contaminants except dusts.  State the units in which the TLV is expressed.

B. Effects of Overexposure - describe the most common sensations that the exposed person will feel and the person’s appearance.

C. Emergency and First-Aid Procedures - only inhalation and skin or eye contact should be considered in recommending first-aid measures.  These are emergency procedures only.  A doctor should examine the victim as soon as possible after exposure.

VI. SECTION VI - REACTIVITY DATA

A. Stability - indicate, by cross or check, whether stable or unstable under reasonably foreseeable conditions of storage, use, or misuse.  If unstable, list those conditions, which may cause a dangerous reaction, e.g., shock from dropping, temperature above 150 ° F, etc.

B. Incompatibility - provide information on such common materials and contaminants with which the product may reasonably come into contact to produce a reaction, which would release large amounts of energy.  If none, state so.

C. Hazardous Decomposition Products - list hazardous materials produced in dangerous amounts by burning, oxidation, or by heating in welding or burning.  Thermal decomposition products, such as CO, CO2, by hydrochloric acid from vinyl chloride plastics are examples.

D. Hazardous Polymerization - hazardous polymerization is that which takes place at a rate, which releases large amounts of energy.  Indicate, by check or cross, whether or not hazardous polymerization can occur.  If so, list those reasonably foreseeable storage conditions, which would start polymerization.  Include the expected time period in which the inhibitors may be used up.

VII. SECTION VII - SPILL OR LEAK PROCEDURES

A. Indicate any applicable precautions such as avoiding breathing gases and vapors; contact with liquids and solids; removing sources of ignition; any special equipment used for cleaning up such as glass or plastic scoops; and disposal of spilled solids or liquids such as by flushing with water, returning material to container, burning, etc.

VIII. SECTION VIII - SPECIAL PROTECTION INFORMATION

A. Indicate the type of personal protective equipment and ventilation to be used and the precautions to be taken when using the product for its intended purpose, such as elimination of ignition sources.

IX. SECTION IX - SPECIAL PRECAUTIONS

A. Indicate any special precautions to be taken, such as in handling or storage to avoid reaction hazards.  When applicable, indicate safe storage life of product in relation to reactivity.  Also indicate any other precautions to be taken.

Personal Protective Equipment
Protective equipment, including personal protective equipment for eyes, face, head, and extremities, protective clothing, respiratory devices, and protective shields and barriers, shall be provided, used, and maintained in a sanitary and reliable condition wherever it is necessary by reason of hazards of processes or environment, chemical hazards, radiological hazards, or mechanical irritants encountered in a manner capable of causing injury or impairment in the function of any part of the body through absorption, inhalation or physical contact.

The employer shall assess the workplace to determine if hazards are present, or are likely to be present, which necessitate the use of personal protective equipment (PPE). If such hazards are present, or likely to be present, the employer shall:

· Select, and have each affected employee use, the types of PPE that will protect the affected employee from the hazards identified in the hazard assessment;
· Communicate selection decisions to each affected employee; and,
· Select PPE that properly fits each affected employee. 
· The employer shall verify that the required workplace hazard assessment has been performed through a written certification which identifies the document as a certification of hazard assessment.  The certification must identify the workplace evaluated; the person certifying that the evaluation has been performed; and the date(s) of the hazard assessment.
The employer shall provide training to each employee who is required by this section to use PPE. Each such employee shall be trained to know at least the following:

· When PPE is necessary
· What PPE is necessary
· How to properly don, doff, adjust, and wear PPE
· The limitations of the PPE
· The proper care, maintenance, useful life and disposal of the PPE
Each affected employee shall demonstrate an understanding of the training and the ability to use PPE properly before being allowed to perform work requiring the use of PPE.  The employer shall verify that each affected employee has received and understood the required training through a written certification that contains the name of each employee trained, the date(s) of training, and the subject of the certification.

PPE may include disposable painting coveralls, gloves, boot covers and respirators.  
Respirators:
Respirators should be applicable and suitable for the purpose intended. In any workplace where respirators are necessary to protect the health of the employee or whenever respirators are required by the employer, the employer shall establish and implement a written respiratory protection program with worksite-specific procedures. The program shall be updated as necessary to reflect those changes in workplace conditions that affect respirator use. The employer shall include in the program the following provisions as applicable:

· Procedures for selecting respirators for use in the workplace
· Medical evaluations of employees required to use respirators
· Fit testing procedures for tight-fitting respirators
· Procedures for proper use of respirators in routine and reasonably foreseeable emergency situations
· Procedures and schedules for cleaning, disinfecting, storing, inspecting, repairing, discarding, and otherwise maintaining respirators
· Procedures to ensure adequate air quality, quantity, and flow of breathing air for atmosphere-supplying respirators
· Training of employees in the respiratory hazards to which they are potentially exposed during routine and emergency situations
· Training of employees in the proper use of respirators, including putting on and removing them, any limitations on their use, and their maintenance
· Procedures for regularly evaluating the effectiveness of the program
The employer shall identify and evaluate the respiratory hazard(s) in the workplace; this evaluation shall include a reasonable estimate of employee exposures to respiratory hazard(s) and an identification of the contaminant's chemical state and physical form. Where the employer cannot identify or reasonably estimate the employee exposure, the employer shall consider the atmosphere to be IDLH.
The employer shall select and provide an appropriate respirator based on the respiratory hazard(s) to which the worker is exposed and workplace and user factors that affect respirator performance and reliability.

The employer shall select a NIOSH-certified respirator. The respirator shall be used in compliance with the conditions of its certification.  The employer shall select respirators from a sufficient number of respirator models and sizes so that the respirator is acceptable to, and correctly fits, the user.
Footwear:

Safety footwear (steel toe shoes/boots) is required when there is a potential for foot injury from rolling or falling objects or from objects piercing the sole. Safety helmets (hard hats) will be required when head injury is possible from falling materials or objects. 
Eye and Face Protection:
Affected employees will use appropriate eye and/or face protection when exposed to eye or face hazards from flying particles, liquid chemicals, molten metals, acids or caustic liquids, chemical gases or vapors, or potentially injurious light radiation. The employer shall ensure that each affected employee uses eye protection that provides side protection when there is a hazard from flying objects. Detachable side protectors (e.g. clip-on or slide-on side shields) meeting the pertinent requirements of this section are acceptable.
The employer shall ensure that each affected employee who wears prescription lenses while engaged in operations that involve eye hazards wears eye protection that incorporates the prescription in its design, or wears eye protection that can be worn over the prescription lenses without disturbing the proper position of the prescription lenses or the protective lenses.

Gloves:
Hand protection will be required when hazards such as skin absorption of harmful substances, severe cuts, lacerations, abrasions, puncture wounds, harmful extremes of temperature, or burns from thermal or chemical sources are present.  
Paint Stripping

Methylene chloride is used in various industrial processes in many different industries: paint stripping, pharmaceutical manufacturing, paint remover manufacturing, metal cleaning and degreasing, adhesives manufacturing and use, polyurethane foam production, film base manufacturing, polycarbonate resin production, and solvent distribution and formulation.  Most surface coating operations remove dried or cured paint using methylene chloride.  Employees exposed to methylene chloride are at increased risk of developing cancer, adverse effects on the heart, central nervous system and liver, and skin or eye irritation.  Exposure may occur through inhalation, by absorption through the skin, or through contact with the skin.
Employee exposure and health consequences
OSHA considers methylene chloride to be a potential occupational carcinogen. Short-term exposures to high concentrations may cause mental confusion, lightheadedness, nausea, vomiting, and headache.  Continued exposure may also cause eye and respiratory tract irritation.  Exposure to methylene chloride may make symptoms of angina more severe. Skin exposure to liquid methylene chloride may cause irritation or chemical burns. 

OSHA’s Methylene Chloride Standard
The OSHA methylene chloride standard (Title 29 Code of Federal Regulations, Parts 1910.1052, 1915.1052, and 1926.1152) covers all occupational exposures to methylene chloride in all workplaces in general industry, shipyard employment, and construction.

Exposure limits
The standard sets a permissible exposure limit (PEL) of 25 parts methylene chloride per million parts of air (ppm) as an eight-hour time-weighted average (TWA). This refers to the average exposure during an eight-hour period. Employers must use engineering and work practice controls to limit employee exposures. Respiratory protection must be used in addition if these controls are insufficient to reduce exposures to below the limits.

The action level for airborne methylene chloride is set at a concentration of 12.5 ppm, calculated as an eight-hour TWA. Reaching or exceeding the action level signals that employers must begin compliance activities such as exposure monitoring and medical surveillance. There is also a short-term exposure limit (STEL) of 125 ppm, as measured over a 15-minute period.
Engineering controls
Examples of engineering controls are local exhaust ventilation, general and special isolation devices, and enclosures.  These controls reduce employee exposure in the workplace by either removing or isolating the hazard or isolating the worker from it.  By reducing or removing contaminants from the air, engineering controls reduce or eliminate exposure hazards.
      
Work practice controls
Work practice controls reduce the likelihood of exposure by altering the way a task is performed. One example is having a worker keep his or her face out of the methylene chloride vapor zone above a dip tank.  Another safe practice is to prohibit employees from eating, drinking, smoking, taking medication, or applying cosmetics inside the work area where methylene chloride is used.

Respiratory protection
Employers must institute controls and maintain their effectiveness to reduce employee exposure to or below the PEL.  When this combination of controls does not reduce methylene chloride exposure to or below the PEL and STEL, employers must supplement these controls by providing employees respirators that offer the additional protection.

Respirators protect employees individually by extracting methylene chloride from the air as it is about to be inhaled, or by providing an alternate, non-contaminated source of breathable air. More specific requirements are provided in 29 CFR 1910.1052(g)(2)(i).

Appropriate respiratory protection varies with exposure levels. Employers must choose atmosphere-supplying respirators from among those approved by the National Institute for Occupational Safety and Health (NIOSH). Employers may provide NIOSH-approved gas masks with organic vapor canisters, but only for use in emergency escape. The canisters must be replaced after each use before the respirator is returned to service.
Hygiene facilities employers must provide
In cases where employees could possibly have skin contact with solutions containing 0.1 percent or more methylene chloride through splashes, spills, or improper work practices, the employer must provide conveniently located washing facilities and ensure that employees use them as needed.  Similarly, where there is a potential for eye contact with solutions containing 0.1 percent or more methylene chloride, the employer must provide eyewash facilities within the immediate work area for emergency use and ensure their use when necessary.

Protective clothing and equipment
Employees must use personal protective clothing and equipment where needed to prevent skin or eye irritation due to exposure to methylene chloride. The employer must provide methylene chloride-resistant clothing and equipment at no cost to the employees and ensure that they use it.  The employer also must clean, launder, and repair the protective clothing and equipment to keep it effective, and when necessary, replace and dispose of it properly.

Isocyanates

Isocyanates are a highly reactive chemical family used to manufacture coatings and flexible and rigid foams.  In addition, they are used in the automobile industry, auto body repair, and building insulation materials.  
Employee exposure and health consequences
Employees are generally exposed to isocyanates through mists associated with applying surface coatings.  Common health effects are damage to the skin, eyes, and respiratory system.  Isocyanates can irritate mucous membranes and cause skin inflammation.  Workers can also become sensitized to isocyanates causing asthma attacks of increasing severity with repeated exposure.  There are reported cases of death from these asthma attacks.  Isocyanates could also potentially be an occupational carcinogen.  Employees exposed to isocyanates and with persistent or recurring eye irritation, nasal congestion, dry or sore throat, cold-like symptoms, cough, shortness of breath, wheezing, or chest tightness should see a physician knowledgeable in work-related health problems.

Exposure limits
There are a number of types of isocyanates commercially available.  Diisocyanates are widely used in the automotive refinishing industry with toluene diisocyanate (TDI) a common material.  OSHA has set the permissible exposure limit for TDI as 0.02 parts TDI per million parts of air (0.02 ppm) [29 CFR* 1910.1000].  When updating its air contaminants standard in 1989, OSHA decreased this limit to 0.005 ppm as an 8-hour time-weighted average (TWA) and 0.02 ppm as a short-term exposure limit.  However, this standard was rescinded by court order in 1992. 

NIOSH has recommended that TDI exposure be limited to 0.005 ppm as a TWA for up to a 10-hour workday during a 40-hour workweek, with a ceiling concentration of 0.02 ppm for any 10-minute period [NIOSH 1973, 1978]. This NIOSH recommended exposure limit was intended to prevent acute and chronic irritation and sensitization of workers but not to prevent responses in workers who are already sensitized.  NIOSH further recognized the carcinogenic potential of TDI and its isomers and recommended that exposures be reduced to the lowest feasible concentrations [NIOSH 1989]. 

Engineering controls
The best way to deal with the hazards associated with isocyanates is to prevent employee exposure.  This can be done through substituting a less hazardous substance for the isocyanate-containing product wherever possible.  Engineering controls such as closed systems and ventilation are recommended.  Exhaust ventilation systems should be designed to capture and contain vapors and particulates with ventilation equipment checked at least every 3 months.  
Worker practice controls
Isolating workers from exposure by restricting isocyanate use areas to essential employees is a good practice.  If feasible, these workers should avoid direct contact with these chemicals by using automated equipment operated from a control booth or room with separate ventilation.  Strict monitoring of employees for signs of sensitization is crucial to preventing long term respiratory damage.  
Respiratory protection
Respirators should not be primary control for worker isocyanate protection.  However, when respirator protection is required, use:
· any self-contained breathing apparatus with a full face piece operated in a pressure-demand or other positive-pressure mode, and 

· any supplied-air respirator with a full face piece operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained breathing apparatus operated in a pressure-demand or other positive-pressure mode. 

All respirators must meet the requirements of the OSHA respiratory protection standard [29 CFR 1910.134] and must be certified by NIOSH and MSHA according to 30 CFR or by NIOSH (effective July 19, 1995) according to 42 CFR 84. 
A complete respiratory protection program should include (1) regular training and medical evaluation of personnel, (2) fit testing, (3) periodic environmental monitoring, (4) periodic maintenance, inspection, and cleaning of equipment, (5) proper storage of equipment, and (6) written standard operating procedures governing the selection and use of respirators. The program should be evaluated regularly. 

Protective clothing and equipment
Employees working in areas of potential isocyanate exposure should be required to use appropriate personal protective clothing and equipment.  Necessary protection includes coveralls, footwear, chemical-resistant gloves and goggles, full face shields, and suitable respiratory equipment.

Safety Contact Information
Nebraska State Fire Marshall
246 S. 14th Street

Lincoln, NE  68508-1804

Phone: (402) 471-2027

Website: http://www.sfm.state.ne.us/
Occupational Safety and Health Administration

Region 7 Office

Two Pershing Square

2300 Main Street, Suite 1010

Kansas City, MO  64108

Phone: (816) 283-8745

Emergency: (800) 321-OSHA

OSHA Omaha Area Office

Overland-Wolf Building

6910 Pacific Street, Room 100

Omaha, NE  68106

Phone: (402) 553-0171

Toll free: (800) 642-8963

Nebraska Workforce Development

Department of Labor – OSHA Consultation

301 Centennial Mall South, P.O. Box 95024

Lincoln, NE  68509

Phone: (402) 471-4717

National Safety Council, Greater Omaha Chapter

11620 M Circle

Omaha, NE  68137

Phone: (402) 896-0454

Email: safety@safenebraska.org
Website: www.safenebraska.org
Nebraska Safety Council

4600 Valley Road, Suite 300
Lincoln, NE  68510

Phone: (402) 483-2581

Website: www.nesafetycouncil.org
Surface coating facilities are subject to many safety regulations.  We encourage facilities to use this as a guide to the regulations that may apply to them.  Please contact your local agency for questions and guidance related to the rules subject to your industry.

Unit Summary

· Many paints and spray materials contain combustible and flammable liquids so precautions must be taken to minimize hazards.
· OSHA has regulations to cover spray coating operations to prevent fires and to protect workers.

· There are 3 classes of flammable and combustible liquids which mandates the necessary safety measures for the liquids.

· Spray booth construction is regulated by OSHA and other agencies.

· There are a number of requirements for safe operation of a spray booth.

· Material safety data sheets are an important tool for proper handling of a material as well as how to respond in an emergency situation.

· Personal protective equipment is crucial to worker protection.

· Paint stripping operations using methylene chloride and painting with isocyanates provide a number of safety issues that must be managed.
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Vapors Burn - Not Liquid


Many flammable liquids produce vapor without being heated.  When such a liquid is stored in an open container, it can easily be ignited.
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Classes of flammable and combustible liquids
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A magnehelic pressure gauge
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