	Subject:  Air Contaminants


	Topic:  Exposure To Metal Working Fluids


	Question:  The machinery in the factory I work in, uses anywhere from 40 to 200 gallons of coolant to cool metal during various machining processes, and also to wash away metal chips that may interfere with the machining process. This coolant is mixed in different ratios for different machines. Starting within the last year, the coolant in some of the machines has developed a very bad smell, reminiscent of mildew or swamp water or rot. I suspect that it may be laden with bacteria which may be potentially bad for me and my co-workers, but while I can check the material safety data sheet (MSDS) for what is in the coolant, it does not tell me what may be growing in it. This coolant is not changed on a regular basis, only replenished as it evaporates; consequently, some of it has been around for months. It is not in a sealed system; it is exposed to the air and interior environmental factors, including insects, anything spread by an operator who is ill, etc. My question: How can I find out if this is exposing me to illness? Is it possible to be exposed to bacteria via steam or vapors? Are there any regulations covering exposure limits?


	Answer:  Metalworking fluids (MWFs) are used to reduce heat and friction and to improve product quality in industrial machining and grinding operations. There are numerous formulations, ranging from straight oils (such as petroleum oils) to water-based fluids, which include soluble oils and semisynthetic/synthetic fluids.  MWFs may be complex mixtures of oils, emulsifiers, anti-weld agents, corrosion inhibitors, extreme pressure additives, buffers (alkaline reserve), biocides, and other additives.  In use, the fluid complexity is compounded by contamination with substances from the manufacturing process (such as tramp oils, hydraulic fluids, and particulate matter from grinding and machining operations).  Furthermore, water-based metalworking fluids support microbial growth, which introduces biological contaminants (such as bacterial and fungal cells or cell components and their related biological byproducts such as endotoxins, exotoxins, and mycotoxins).  

Workers can be exposed to the fluids by breathing aerosols generated in the machining process, or through skin contact when they handle parts, tools, and equipment covered with the fluids.  

Occupational exposures to metalworking fluids may cause a variety of health effects.  Respiratory conditions include hypersensitivity pneumonitis, chronic bronchitis, impaired lung function, and asthma.  Dermatologic exposures are most commonly associated with, but not limited to, allergic and irritant dermatitis (skin rash).  

MIOSHA has exposure limits for some constituents found in MWFs. The exposure limits in Part 301 Air Contaminants are for:  (1) oil mist, mineral:  5 mg/m3, (2) particulates not otherwise regulated, total dust: 15 mg/m³, and (3) particulates not otherwise regulated, respirable dust: 5 mg/m³.  MIOSHA does not have an exposure limit specifically for MWFs or the biological components that may be present in water-based fluids.  
The National Institute for Occupational Safety and Health (or NIOSH) is the United States (US) federal agency responsible for conducting research and making recommendations for the prevention of work-related injury and illness.  NIOSH is not a regulatory agency; it does not issue safety and health regulations that are enforceable under US law.

NIOSH recommends that occupational exposures to MWF aerosols be limited to 0.4 mg/m3 of air as a time-weighted average concentration for up to 10 hours per day during a 40-hour workweek.  MWF aerosol refers to the mist and all contaminations in the mist generated during grinding and machining operations involving products from metal and metal substitutes.  

Personal air monitoring to determine employee exposures to air contaminants found in the coolants would be necessary in order to determine if you (or other employees) are exposed above the established MIOSHA permissible limits.  
If the coolant system is not thoroughly drained, flushed, cleaned and sanitized prior to replacing metal working fluids to prevent recontamination, this could result in growth of bacteria or fungus, which may be an exposure problem.  A review of your employer’s maintenance of the system including reuse, antimicrobial treatment, filtration, additives, etc., would be necessary to determine if bacteria or fungus growth were a potential problem.  
Employees have a right to file a complaint regarding the conditions at your workplace.  To do so, please follow the link below:  http://www.michigan.gov/dleg/0,1607,7-154-11407-93835--,00.html.
 
Alternatively, employers may request consultative assistance from our Consultation, Education & Training Division.  To do so, just follow the following link:  http://www.michigan.gov/dleg/0,1607,7-154-11407_15317-37296--,00.html.


	Applicable Construction Safety Standard/Rule:  N/A


	Applicable General Industry Safety Standard/Rule:  N/A


	Applicable Occupational Health Standard/Rule:  Part 301. Air Contaminants


	Additional Resources:  For complimentary MIOSHA consultation please contact our office at (517) 322-1809 or submit a Request for Consultative Assistance (RCA). 

NIOSH Publication No. 98-102: Criteria for a Recommended Standard:  Occupational Exposure to Metalworking Fluids:  http://www.cdc.gov/niosh/98-102.html.
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