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September 16, 2005

Dear Business Owner:

In the past year your company may have been visited by one of the MIOSHA Consultation Education and Training consultants regarding the use of isocyanates, found in your spray-on truck-bed liners.  At this time we would like to thank you and your staff for your cooperation and input.  As you may remember, the State of Michigan had a fatality occur that was related to the use and spraying of isocyanate bed liner product.

Our goal of these “on-site visits” was to help us better understand your operations.  We evaluated the essentials of a safety and health program that included employee training under Hazard Communication, personal protective equipment use, respiratory protection use and the associated written programs that are required for these specific programs.  As a result of our visit, a few of you requested the available free air monitoring and ventilation evaluations.  This helped us obtain valuable data, as well as provide you with a needed service.  Again, we want to thank you for your help and participation.

Below you will find a short discussion on our findings and observations.  We have also included additional information regarding the safe use of isocyanates.  We hope that you review our findings and evaluate your program to make the necessary changes for compliance.  If you need further assistance, please do not hesitate to contact us.

MIOSHA CET Findings

Written Programs:  Most employers did have the franchise’s canned written programs for hazard communication, personal protective equipment – written hazard assessment and respiratory protection.  However, we determined that very few employers have implemented these programs with employee training.  We highly recommend that you implement training programs for these topic areas and document the training.

Respiratory Protection:  The preferred respiratory protection for isocyanate use is a positive-pressure, supplied-air respirator.  We observed numerous operations that had a supplied-air compressor with a respirator system, but sometimes they were not being utilized by the applicators.  The half-mask negative-pressure respirator with organic vapor cartridges does not provide enough protection to employees when there is an inadequate respirator program or no program at all.  Employers who allow this type of respirator (i.e., half-mask, negative pressure) to be used, must know what the employee’s exposure levels are and must develop a cartridge change-out schedule (to be included in the written program).  Respirator manufacturers have determined how long a particular cartridge will last at specific exposure levels.  Fit testing must be done annually to ensure a correct fit and this needs to be documented.  Remember, annual fit testing must be performed to protect the employees who must wear a respirator.  Leaks could cause sensitization or worse, (death).
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Personal Protective Equipment:  The skin needs to be protected from isocyanate contact.  Coveralls, gloves, head covers and eye and face protection (i.e., full-faced respirator, chemical goggles) should be utilized.  Make sure that the applicator’s wrists are covered either by glove or sleeve; tape may be needed to secure/seal the area.  Head covers used to protect the head and neck must not interfere with the respirator’s sealing surface.  The full-face supplied-air respirators will provide face and eye protection to the wearer.

Ventilation:  Ventilation will help to control/reduce employee exposures, but it has to work and be properly installed.  It should “sweep” the contaminants out and away from the applicators.  We observed most spray areas are permitting the fresh air to come in between the wheels, under the truck.  This provides no capture/control of the contaminants at the truck bed level (where the applicator’s must work).  Wall exhaust fans should be located off the back of the open tailgate, not at the ceiling or on the floor.  If your ventilation isn’t controlling the contaminants then the only protection your applicators have as a last line of defense is a respirator, gloves, eye protection and coveralls.  This is why we recommend the preferred positive-pressure respirator!
Work Practices:  Employees need to be trained so that they learn to spray “down-wind”.  Too many times we have observed operators spraying “upwind” with the fan at their back.  This causes the contaminants to have a potential to come into contact with the applicator’s skin.  Remember, isocyanates can have the potential to cause sensitization with a single skin contact.  The use of a moveable, elevated spray platform, located on both sides of the truck bed will help to keep the applicators directly out of the “downstream” contaminants.

We would like to take this time to once again remind you of the dangers of Isocyanates:

What are isocyanates and how are they used?

Isocyanates are a group of highly reactive and toxic compounds used in the manufacture of urethanes, foams, fibers, and coatings such as paints and varnishes. Isocyanates are also found in the new and rapidly expanding business of spray-on truck-bed liners. The application of the spray-on truck-bed liner involves mixing a two-part product and spraying the polymerizing liquid onto a cleaned and scuffed truck bed.  MIOSHA has established permissible exposure limits for the isocyanate compounds methylene bisphenyl isocyanate (MDI) and toluene-2, 4-diisocyanate (TDI). Both MDI and TDI have permissible exposure limits of 0.02 parts per million.

What are the hazards associated with isocyanates?

Immediate or acute effects of exposure to isocyanates include eye, nose, throat, and lung irritation, and allergic sensitization. Acute effects may also include stomach upset, vomiting, tightness in the chest, and possibly fevers.

Repeated exposure to low concentrations or a single exposure to high concentrations of isocyanates may result in skin rashes, permanent breathing problems including asthma, and hypersensitivity. Isocyanate exposure sensitizes workers making them subject to severe asthma attacks if they are exposed again, even at concentrations below the MIOSHA permissible exposure limits. In extreme cases, death can occur from the severe asthma attacks in sensitized individuals. If employees develop any lung symptoms consistent with isocyanate exposures, they should not be allowed future exposure to any amount of an

isocyanate until a physician has determined they are at no additional risk.

How do you protect yourself and others from exposure to isocyanates?

An adequately trained workforce, including management and employees, is the first step in reducing or eliminating the hazards associated with the use of an isocyanate containing material. MIOSHA Hazard Communication Standards require employers to provide employees with information and training on any hazardous chemical in the work area. The training should include the location of the material safety data sheets (MSDSs), methods to detect the presence or release of a hazardous chemical, the health hazards associated with any hazardous chemical, and measures the employees can use to protect themselves from these hazards.
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Exposure Assessments

Employers must determine their employees potential exposure to MDI or TDI. This will allow employers to evaluate engineering controls such as ventilation in order to reduce exposures to as low as reasonably achievable and aid in the selection of appropriate respiratory protection.  The permissible exposure limits are found in the MIOSHA Part 301, Air Contaminants Standard.

Adequate Ventilation

Ventilation is probably the most important engineering control when combating exposures to an isocyanate or other air contaminant. The MIOSHA Part 528, Spray-finishing Operations Standard, requires that all spray-finishing operations be performed inside of an appropriate spray room or booth. In addition to providing ventilation, a spray room or booth also provides a work area that is easily restricted to only properly trained and equipped employees.

When inspecting spray-finishing operations and evaluating employer compliance with Part 528, Spray-Finishing Operations or Part 76, Spray Finishing and Dip Tanks Standards, the first step is to determine if the materials being sprayed are flammable or combustible.  If the material safety data sheets (MSDS) for the products being sprayed, list flashpoints lower that 200 degrees Fahrenheit (F), then Parts 528 and 76 are applicable.  Therefore, employer compliance with relevant portions of Parts 528 and/or Part 76 must be evaluated during inspections at worksites that include spray-finishing operations that use flammable or combustible materials.    

Scientific studies have established that if the materials have flashpoints above 200 degrees F, there is no significant fire/explosion hazard present. Therefore, Parts 528 and 76 do not apply to spray-finishing operations using materials with flashpoints above 200 degrees F.  For these types of spray-finishing operations, Part 301, Air Contaminants Standard, must be used to address potential health hazards associated with hazardous air contaminants.  

Respiratory Protection

Respiratory protection should not be the first line of defense to protect employees from isocyanate exposure or for that matter any air contaminant. Engineering controls such as ventilation should be designed and utilized to reduce exposure to as low as reasonably achievable before relying on respiratory protection.

The odor threshold, the level at which an individual can smell an isocyanate, is higher than the permissible exposure limits. In other words, if an employee smells the sweet, fruity, pungent odor of an isocyanate, they are probably overexposed. That is why the recommended respiratory protection for employees exposed to an isocyanate is usually a full-face supplied air respirator and not an air purifying respirator (filter cartridge style). The problem with the air purifying respirators is that they will reach a point at which it becomes saturated and will no longer filter out the isocyanate. When that filter breakthrough happens, an overexposure may occur, causing an irreversible sensitization.

Personal Protective Equipment

The eyes and skin of employees working with isocyanate containing products must be protected with the use of protective clothing and equipment. Coveralls, gloves, footwear, and eye and face protection are some of the things that should be considered when assessing the potential for contact. The MIOSHA Part 433, Personal Protective Equipment Standard requires employers to assess their workplace to determine the need for such equipment.

Medical Surveillance Program

It is recommended that employers provide employees exposed to isocyanate compounds with pre-placement and annual physical examinations with emphasis on the respiratory tract, including the existence of respiratory conditions such as asthma and smoking history.  Individuals who have become sensitized should be assigned to work areas where there is no expected isocyanate exposure.
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How do I get help?

Compliance with the above MIOSHA standards may seem overwhelming at first but compliance is necessary to protect the health and safety of Michigan’s workforce.  The good news is that there is free assistance available from the MIOSHA Consultation Education and Training (CET) Division.  In addition to our personalized services, the CET Division will also be offering seminars on Isocyanates throughout the year.  You may contact the CET Division at 517.322.1809 or visit our website at www.michigan.gov/miosha.
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CONSULTATION EDUCATION & TRAINING DIVISION

7150 Harris Drive ( P.O. BOX 30643 ( LANSING, MICHIGAN 48909-8143

www.michigan.gov/miosha  (  (517) 322-1809
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