[bookmark: _GoBack]Appendix B
Relevant Definitions and Calculation Methodology for Miscellaneous Metal Parts and Products Coating General Permits 
Excerpts from OAC rule 3745-21-01:  Definitions
"Air dried coating" means a coating that is dried by the use of air or forced warm air at temperatures up to one hundred ninety-four degrees Fahrenheit.

"As applied" means the formulation of a coating during the application on or impregnation into a substrate, including any dilution solvents or thinners added at the source before application of the coating.

"Cleaning material" means a solvent used to remove contaminants and other materials such as dirt, grease, oil, and dried (e.g., depainting) or wet coating from a substrate before or after coating application; or from equipment associated with a coating operation, such as spray booths, spray guns, tanks, and hangers. Thus, it includes any cleaning material used on substrates or equipment or both.

"Clear coating" means a colorless coating which contains binders, but no pigment, and is formulated to form a transparent film.

"Coating or surface coating" means a material applied onto or saturated within a substrate for decorative, protective or functional purposes. Such materials include, but are not limited to, paints, varnishes, sealers, adhesives and inks.

"Coating line" means an operation consisting of a series of one or more coating applicators and any associated flash-off areas, drying areas and ovens wherein a surface coating is applied, dried, and/or cured. It is not necessary for an operation to have an oven, or flash-off area, or drying area in order to be included within this definition.

"Excluding water" means subtracting the volume of water and other volatile materials which are not VOC.

"Exempt solvent" means any of the compounds which are specifically identified in paragraph (B)(16) (the definition of “VOC”) of this rule as not being volatile organic compounds.

"Extreme performance coating" means:
(a) For the surface coating of metal furniture, a coating designed for exposure to any of the following:               year-round outdoor weather, temperatures consistently above two hundred three degrees Fahrenheit, detergents, scouring, solvents, corrosive materials, corrosive atmospheres or similar harsh conditions; or

(b) For the surface coating of miscellaneous metal or plastic parts, a coating used on a metal or plastic surface where the coated surface is, in its intended use, subject to the following:
(i) Chronic exposure to corrosive, caustic or acidic agents, chemicals, chemical fumes, chemical mixtures or solutions; or
(ii) Repeated exposure to temperatures in excess of two hundred and fifty degrees Fahrenheit; or
(iii) Repeated heavy abrasion, including mechanical wear and repeated scrubbing with industrial grade solvents, cleansers or scouring agents.

Extreme performance coatings include, but are not limited to, coatings applied to locomotives, railroad cars, farm machinery, and heavy duty trucks.


"High-performance architectural aluminum coating" means a coating that is applied to aluminum used in architectural subsections and that meets the requirements of publication number AAMA 2605-02, "Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and Panels," of the architectural aluminum manufacturer's association.

"Miscellaneous metal part or product" means any metal part or metal product except the following: cans, coils, metal furniture, large appliances, and aluminum or copper wire prior to its formation into an electromagnetic coil.

"Organic compound" means any chemical compound containing carbon excluding carbon monoxide, carbon dioxide, carbonic acid, metallic carbides, metallic carbonates, ammonium carbonate, methane (except methane from landfill gases), and ethane.

"Steel pail or drum" means any single walled shipping container which has a capacity of one gallon or greater and which is cylindrically constructed of steel of twenty-nine gauge or heavier.

“Volatile organic compound (VOC)” means any organic compound that participates in atmospheric
photochemical reactions. This includes any organic compound other than the following compounds:

· Ethane and methane;
· Acetone,  methyl acetate, methyl chloroform (1,1,1-trichloroethane), methylene chloride, methyl formate, perchloroethylene (tetrachloroethylene), PCBTF (parachlorobenzotrifluoride) t-butyl acetate, dimethyl carbonate, propylene carbonate;
· Chlorofluorocarbons (CFCs): CFC-11, CFC-12, CFC-113, CFC-114, CFC-115;
· Hydrochlorofluorocarbons (HCHCs): HCFC-22, HCFC-31, HCFC-123, HCFC-123a, HCFC-124, HCFC-141b, HCFC-142b, HCFC-151a, HCFC-225ca, HCFC-225cb;
· Hydrofluorocarbons (HFCs): HFC-23, HFC-32, HFC-43-10mee, HFC-125, HFC-134, HFC-134a, HFC-143a, HFC-152a, HFC-161, HFC 227ea, HFC-236ea, HFC-236fa, HFC-245ca, HFC-245ea, HFC-245eb, HFC-245fa, HFC-365mfc;
· Hydrofluorethers (HFEs): HFE-7000, HFE-7100, HFE-7200, HFE-7500;
· (CF3)2-CFCF2OCH3, (CF3)2-CFCF2OC2H5;
· Cyclic, branched, or linear completely methylated siloxanes;
· Any organic compound listed in 40 CFR 51.100(s)(1) or (s)(5); and
· Any class of perfluorocarbon compounds that consists of (a) cyclic, branched, or linear, completely fluorinated alkanes, (b) cyclic, branched, or linear, completely fluorinated ethers with no unsaturations, (c) cyclic, branched, or linear, completely fluorinated tertiary amines with no unsaturations, or (d) sulfur-containing perfluorocarbons with no unsaturations and with sulfur bonds only to carbon and fluorine.

These compounds have been determined to have negligible photochemical reactivity. For purposes of
determining compliance with emission limits, VOC will be measured by the approved test methods.
Where such a method also inadvertently measures compounds with negligible photochemical reactivity,
an owner or operator may exclude these negligibly reactive compounds when determining compliance
with an emission standard.
"Zinc rich primer coating" means any coating which contains primarily zinc pigment on a weight basis, which is applied as a prime coat to a metal part or product prior to assembly, and which is dried at ambient or in-plant temperature.



Excerpts from OAC 3745-21-10(B):  Calculation Methodology
(Equations and methodology for calculating coating VOC content, VOC content excluding water and exempt solvents, weighted-average VOC content.)
(B) Method for the determination of volatile organic compound content, solids content, and density of surface coatings and inks.

(1) This method applies to coatings, inks or other coating materials employed in a coating line, printing line or other operation. For purposes of this method "coating" shall also mean "ink" or other coating material.

(2) Any determination of VOC content, solids content, or density of a coating shall be based on the coating as employed (as applied), including the addition of any thinner or viscosity reducer to the coating.

(3) When a sample of a coating is obtained for analysis by any of the procedures described in this method, the amount of the sample shall be at least one quart. The sample shall be placed in an air-tight container. When multiple package coatings are sampled, separate samples of each component shall be obtained.

(4) Using either the procedures set forth in USEPA method 24 (for coatings) and USEPA method 24A (for flexographic and rotogravure printing inks and related coatings), or the coating formulation data from the coating manufacturer and coating user, the following shall be determined, where appropriate:

DC = density of coating, in pounds of coating per gallon of coating.

DVM = density of volatile matter in coating, in pounds of volatile matter per gallon of volatile matter.

VS = volume fraction of solids (nonvolatile matter) in coating, in gallon of solids per gallon of coating.

VVM = volume fraction of volatile matter in coating, in gallon of volatile matter per gallon of coating.

VW = volume fraction of water in coating, in gallon of water per gallon of coating.

WS = weight fraction of solids (nonvolatile matter) in coating, in pound of solids per pound of coating.

WVM = weight fraction of volatile matter in coating, in pound of volatile matter per pound of coating. If this weight fraction is determined by ASTM D2369-04,"Standard Test Method for Volatile Content of Coatings," the drying conditions shall be one hundred ten degrees Celsius for one hour, except where otherwise authorized by the director based on an alternate analytical procedure that is satisfactorily demonstrated to the director by the coating manufacturer to be more representative of the actual cure mechanism of the coating.

WW = weight fraction of water in coating, in pound of water per pound of coating.

(5) If the coating contains a volatile matter other than VOC or water, the identity and content of such volatile matter may be determined using either standard gas chromatographic techniques or coating formulation data from the coating manufacturer and coating user. The density of such volatile matter may be determined using either the procedures set forth in ASTM D1475-98 or data from reference texts. For purposes of this method, such volatile matter shall be referred to as exempt solvent. The following may be determined, where appropriate:

DES = density of exempt solvent, in pounds of exempt solvent per gallon of exempt solvent.
VES = volume fraction of exempt solvent in coating, in gallon of exempt solvent per gallon of coating.
WES = weight fraction of exempt solvent in coating, in pound of exempt solvent per pound of coating.

(6) The weight fraction WVOC of VOC in a coating and the volume fraction VVOC of VOC in a coating shall be calculated as follows, where appropriate:

WVOC = WVM - WW - WES
VVOC = VVM - VW - VES

(7) The VOC content of a coating can be expressed as follows:

CVOC,1 = VOC content in pounds of VOC per gallon of coating.
CVOC,2 = VOC content in pounds of VOC per gallon of coating, excluding water and exempt solvents.

 (8) The VOC content of a coating shall be calculated as follows, where appropriate:

                         [image: ]


(9) The weighted average VOC content of the coatings employed during a specified time period t shall be calculated as follows, where appropriate:
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where:
A = subscript denoting that the indicated VOC content is a weighted average of the coatings employed during time period t.

LC = liquid volume of coating employed during time period t, in gallons of coating.

MC = mass (weight) of coating employed during time period t, in pounds of coating.

i = subscript denoting a specific coating employed during time period t.

n = total number of coatings employed during time period t. 

t = time period specified for the weighted average VOC content.

(10) The density of the VOC content of a coating may be determined using either the procedures set forth in ASTM D1475-98 or data from reference texts. If ASTM D1475-98 is employed, the density shall be the arithmetic average of three determinations.

(11) In the event of a dispute between coating formulation data and data obtained by analytical procedures, the data obtained by analytical procedures shall be employed, except as otherwise provided in paragraph (B)(12) of this rule.

(12) If a VOC content value obtained by analytical procedures is higher than a VOC content value obtained by formulation data due to any VOC that is formed during baking or curing (i.e., cure volatiles), then the VOC content of the portion of the coating not subject to curing or baking shall be based on formulation data and the VOC content of the portion of the coating subject to curing or baking shall be based on analytical procedures. The portion of the coating subject to curing or baking shall be equal to the measured transfer efficiency for the coating applicator and object being coated. The approach described in this paragraph for determining the VOC content of a coating may be used only when the applicable VOC limitation is expressed in terms of pounds of VOC per gallon of deposited solids and the transfer efficiency test method is specified in this rule or rule 3745-21-09 of the Administrative Code.  Also, in cases where analytical results and formulation data are combined for a waterborne coating, the interlaboratory precision adjustments specified in the analytical procedures shall not be applied to the analytical results. 
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