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original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 2.2 Other Documents:

1.1 This guide covers information on how to use documents Management of the Metal Removal Fluid Environment: A
related to health and safety of metalworking and metal removal ~ Guide to Safe and Efficient Use of Metal Removal
fluids. As such, this guide will provide the user with sufficient F'U'.d§ )
background information to effectively use the documents listed Criteria for a Recommended Standard: Occupational Expo-
in Section 2. Documents referenced in this guide are grouped ~Sure to Metalworking Fluids _
as applicable to producers, to users or to all. Metalworking Fluids: Safety and Health Best Practices

1.2 This standard does not purport to address all of the ManuaP
safety concerns, if any, associated with its use. It is th ;
responsibility of the user of this standard to establish appro%" Terminology

priate safety and health practices and determine the applica- 3-1 Definitions of Terms Specific to This Standard:
bility of regulatory requirements prior to use. 3.1.1 endotoxins n—lipopolysaccharides derived from the

outer membranes of Gram-negative bacteria.
2. Referenced Documents 3.1.2 metal removal fluidsn—the subset of metalworking
2.1 ASTM Standards? fluids that are used for wet machining or grinding to produce

E 1302 Guide for Acute Animal Toxicity Testing of Water- the finished part. . _
Miscible Metalworking Fluids 3.1.2.1 Discussior—Metal removal fluids addressed by this

E 1497 Practice for Safe Use of Water-Miscible Metal Practice include straight or neat oils, not intended for further
Removal Fluids dilution with water, and water-miscible soluble oils, semisyn-

tial of Virgin Base Oils in Metalworking Fluids water before use. Metal removal fluids become contaminated

E 1972 Practice for Minimizing Effects of Aerosols in Wet during use in the workplace with a variety of workplace
Metal Removal Environment substances including, but not limited to, abrasive particles,
E 2144 Practice for Personal Sampling and Analysis offamp oils, cleaners, dirt, metal fines and shavings, dissolved

Endotoxin in Metalworking Fluid Aerosols in Workplace Metal and hard water salts, bacteria, fungi, microbiological
decay products, and waste. These contaminants can cause

Atmospheres ) ' ¢ -

E 2169 Practice for Selecting Antimicrobial Pesticides forchanges in the lubricity and cooling ability of the metal
Use in Water-Miscible Metalworking Fluids removal fluid as well as have the potent|a_1I to adversely affect

E 2250 Method for Determination of Endotoxin Concentra-the health and welfare of employees in contact with the
tion in Water Miscible Metalworking Fluids contaminated metal removal fluid.

PS 42 Method for Metal Removal Aerosol in Workplace ~3.1.3 mutagenicity indexn—the slope of the dose response
Atmosphered curve for mutagenicity in the modified Ames test described in

Test Method E 1687.
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4. Significance and Use 4.5.2 E 1972 Practice for Minimizing Effects of Aerosols in

4.1 Application of this guide will provide users with infor- the Wet Metal Removal Environment
mation on how to use the various documents listed in Section 4.5.2.1 This practice sets forth guidelines for minimizing
2 related to health and safety of metalworking and metagffects of aerosols in the wet metal removal environment.
removal fluids. 4.5.2.2 This practice incorporates all practical means and
4.2 Users of the documents listed in Section 2 may fall intonechanisms to minimize aerosol generation and to control
several categories, such as producers of metalworking or metgffects of aerosols in the wet metal removal environment.
removal fluids, suppliers of raw materials to those producers, 4.5.3 PS 42 Provisional Method for Metal Removal Fluid
users of metalworking or metal removal fluids, and otherAerosol in Workplace Atmospheres
interested parties, such as non governmental organizations. 4.5.3.1 This test method covers a procedure for the deter-
4.3 While all parties may wish to be generally familiar with mination of both particulate matter and extractable mass metal
all the documents listed in Section 2, producers and users magmoval fluid aerosol concentrations in a range from 0.05
each want to focus on certain documents which are directiyng/n™ to 5 mg/n? in workplace atmospheres.

applicable to them: 4.5.3.2 This test is a standardized means of collecting
4.4 Documents Applicable to Producers worker exposure information that can be compared to existing
4.4.1 E 1687 Test Method for Determining Carcinogenic exposure databases, yet a test method that is also more specific
Potential of Virgin Base Oils in Metalworking Fluids to metal removal fluids.

4.4.1.1 This test method covers a microbiological test pro- 4.5.4 E 2144 Practice for Personal Sampling and Analysis
cedure based upon tl8almonellamutagenesis assay of Ames of Endotoxin in Metalworking Fluid Aerosols in Workplace
et. af (see also Maron et 3l It can be used as a screening Atmospheres
technique to detect the presence of potential dermal carcino- 4.5.4.1 This practice covers quantitative methods for the
gens in virgin base oils used in the formulation of metalwork-personal sampling and determination of bacterial endotoxin
ing oils. Persons who use this test should be well-versed in theoncentrations in polydisperse metal removal fluid aerosols in
conduct of the Ames test and conversant with the physical andiorkplace atmospheres. Users should have fundamental
chemical properties of petroleum products. knowledge of microbial techniques andmulus amebocyte
4.4.1.2 Producers of metalworking fluids and metal removalysate (LAL) assayesting.
fluids should assure themselves that virgin base oils used inthe4.5.4.2 Endotoxins in metal removal fluid aerosols present
formulation of neat metalworking and metal removal oils andpotential respiratory hazards to workers who inhale them.
soluble and semi-synthetic metal removal fluids have an 4.5.4.3 Users of this practice may obtain personal exposure
acceptable mutagenicity index or mutagenic potency index. data of endotoxin in metal removal fluid aerosols, either on a
4.4.2 E 1302 Guide for Acute Animal Toxicity Testing of short-term or full-shift basis.
Water-Miscible Metal Removal Fluids 4.5.4.4 This practice gives an estimate of the endotoxin
4.4.2.1 This guide defines acute animal toxicity tests an@oncentration of the sampled atmosphere.
sets forth references for procedures to assess the acute toxicity4 5.4.5 This practice seeks to minimize interlaboratory
of water-miscible metal removal fluids as manufactured. variation but does not ensure uniformity of results.
4.4.2.2 Application of this guide will provide information 4 55 E 2169 Practice for Selecting Antimicrobial Pesticides
on the acute toxicity of water-miscible metal removal fluidsfoy Use in Water-Miscible Metalworking Fluids
and will assist the user in evaluating the potential health 4551 This practice provides recommendations for select-
hazards of the fluid and developing appropriate work practice§ng antimicrobial pesticides (microbiocides) for use in water-
4.5 Documents Applicable to Users _miscible metalworking fluids (MWF). It presents information
4.5.1 E 1497 Practice for Safe Use of Metal Removal Fluidsiegarding regulatory requirements, as well as technical factors

4.5.1.1 This practice sets forth guidelines for the safe use gfcluding target microbes, efficacy and chemical compatibility.
metal removal fluids, additives and biocides. This includes 4552 This guide is not an encyclopedic compilation of all
product selection, storage, dispensing, and maintenance.  ihe concepts and terminology uses by chemists, microbiologits,

4.5.1.2 Water-miscible metal removal fluids are typically yyicologists, formulators, plant engineers and regulatory af-
used at high dilution and dilution rates vary widely. Addition- tajrs specialists involved in antimicrobial pesticide selection
ally, there is potential for exposure to undiluted metal removal,nq gppjication. Instead, it provides a general understanding of
fluid as manufactured, as well as metal removal fluid additivegne selection process and its supporting considerations.

and biocides. 4.5.6 E 2250 Method for Determination of Endotoxin Con-

4.5.1.3 Straight oils generally consist of a severely solventzqntration in Water Miscible Metalworking Fluids

refined or hydro-treated petroleum oil, a synthetic oil, or other 4.5.6.1 This method covers quantitative methods for the

ails of af."ma' or yegetable ori.gin. Straight oils.a}re not intendeds.ampling and determination of Gram-negative bacterial endot-
to be d||gted W'th water prior to use. Additives are often oxin concentrations in water miscible metalworking fluids
included in straight oil formulations. (MWF)
4.5.6.2 Users of this method should be familiar with the
handling of MWF.
7 Ames, B.N. et al.Mutation ResearchVol. 31, 1975, pp. 347-363. 45.6.3 This method gives an estimate of the endotoxin
8 Maron, D. et alMutation ResearchVol. 113, 1983, pp. 173-215. concentration of the sampled MWF.
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(a) Used on site, this method gives an indication of changesritical review of the scientific and technical information

in Gram-negative bacterial contamination in the MWF. available on the prevalence of hazards, the existence of safety
(b) This method does not replace Practice E 2144. and health risks, and the adequacy of control methods.
4.5.6.4 This method seeks to minimize inter-laboratory 4.6.3 Metalworking Fluids: Safety and Health Best Prac-
variation but does not ensure uniformity of results. tices Manual
4.5.6.5 This method is intended to relate endotoxin concen- 4.6.3.1 This document provides general information about
tration in MWF to health effects of inhaled endotoxin. the metalworking fluid environment and the health hazards of
4.6 Documents Applicable to All occupational exposure to MWFs.

4.6.1 Management of the Metal Removal Fluid Environ- 4.6.3.2 This Manual recommends occupational health
ment: A Guide to the Safe and Efficient Use of Metal Removajuidelines to mitigate the adverse health effects associated with
Fluids occupational exposure to MWFs and covers major topics such

4.6.1.1 This guide collects best practices in the managemeas a systems management approach, exposure assessment,
of metal removal fluid systems and provides an educationahedical surveillance, and training.
tool to assist users in taking control of the MRF systems in  (a) Systems management includes a comprehensive pro-
their workplaces. grammatic approach including such things as machine enclo-

4.6.1.2 For many industrial organizations, focusing on thesure, ventilation, fluid management, and other actions to
systematic management of MRF systems has proven effectivantrol exposure and minimize contact with the fluid.
in controlling exposures in the wet metal removal/machining 4.6.3.3 The material in this Manual will help safety and
environment. The recommendations are distilled from thehealth professionals apply their resources to the industrial
experiences of Organization Resources Counselors membhkygiene problems associated with the metalworking environ-

companies and represent best practice. ment. Engineering, work practice, and administrative controls
4.6.2 Criteria for a Recommended Standard: Occupationalthat help reduce workplace exposures are identified and appro-
Exposure to Metalworking Fluids priate methods are described that limit exposures.

4.6.2.1 This criteria document reviews available informa-
tion about the adverse health effects associated with occup®- Keywords
tional exposure to metalworking fluids and metalworking fluid 5.1 acute toxicity testing; aerosol; base oils; endotoxins;
aerosols. metal removal fluid; metal removal fluid aerosols; metal
4.6.2.2 Criteria documents provide the scientific basis foremoval fluid management; metalworking fluids; modified
new occupational safety and health standards and containAmes test; workplace atmospheres
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