
NEW CHEMICALS ENVIRONMENTAL TECHNOLOGY INITIATIVE 

GENERIC SCENER.1O FOR 
AUTOMOBILE SPRAY COATING 

DRAFr REPORT 

Submitted to: 

U.S. Environmental Protectio� Agency 
Office of Pollution Prevention and Toxics 

401 M Street, S.W. 
Washington, D .C. 20460 

Submitted by: 

Science Applicaticins International Corporation 
11251 Roger Bacon Drive 
Reston, Virginia 20190 

August, 1996

,· 

EPA Contract No. 68�D2-0157
SAIC Project No. 01-0813-07-5367-000



GENERIC SCENERIO FOR 
AUTOMOBILE SPRAY COATING 

Introduction 

Paint is comprised of binders, pigments, solvents, and various additives_ Most· 
automobile paint components for which PMNs have been submitted in' the past are nonvolatile;.
a volatile PMN used for automobile paint may in fact be a monomer which would be 

· 
� 

consumed during the paint formulation step. Therefore, this generic scenario is most ,., 
applicable in evaluating nonvolatile PMNs that are part of the.paint solids; caution should be
used when using· this generic scenario in evaluating other paint components. 

During automobile refinishing and in many (but not all) automobile manufacturing 
operations, the paint is sprayed onto the .automobile. This generic scenario is applicable only ... 
for spray painting operations. Further details on the painting processes are discussed in ·detail. 
below. 

This generic scenario will not address the manufacture of the paint components or the ·

· formulation of the components into a paint. Use submitter-supplied data and CEB's Manual 
for the Preparation of Engineering Assessments for these scenarios. 

Key Assumptions Used in this Scenario 

I 

Submitter-supplied information should be used to estimate the following values. The 
submitter should be contacted for this or other information as needed. 

• Use volume for automobile refinishing and new automobile manufacture: the submitter
may or may not intend to market the PMN to both the original equipment and-the­
refinjshing industry. If the submitter is.ambiguous about the use (e.g., submitter states
use as "automotive paint"}, assume half of this volume is used in new automobile
manufacture and half is used in refinis�ing. · 

• Mass to volume or mass fraction of PMN. in liquid paint. In most cases, the
submitter will only. provide the percel)tage of PMN in the finished paint. It is typically
unknown if this percentage is- calculated on a mass or volume basis. The generic
scenario requires mass to volume fraction and the mass fraction of the PMN in the
paint; assume for default purposes that both of these values equal the concentration

· · given by the submitter.
,· 

• Solids fraction of paint. This value is used to calculate the fraction of PMN in solids,
as follows: Mass fraction of PMN in solids =. �s fraction of PMN in paint / solids
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Saturn (1), Other (3) (USEPA, 1994b). To estimate the number of sites using the PMN­
containing paint, use the following calculation: Nsites = UV/(166,000*S*C) 

UV = PMN annual use volume, kg/year _ 
Number of cars painted per site: 166,000 (range: 81,563 to 262,000 for 14 plants, widJ..-· 
one outlier plant producing 1,071,000 not included) (USEPA, 1994b). 
Quantity of paint (as purchased) used per car: 8 L (range: 5 L for primer to 10 L for 
topcoat) (Rodriguez, 1987). 
C = PMN concentration in paint, weight/volume ?

There are thousands of sites conducting automobile refinishing in the U.S. Of course, 
not all these sites are expected to use the PMN-containing pamt. To better estimate the 

_ number of automobile refinishing sites based on production volume, use the following 
calculation: 

Nsites = UV/(C x K) 
UV= PMN annual use volume, kg/yr 
C = PMN concentration in paint, weight/volume 
K= Liters of paint used per site, per year = 400 (default), 70 to 2000 (range), as 

calculated below. However, one shop reports using 500 liters of various paint. 
products per month, including thinners, which is much greater than the default 
value (CCC, 1996). This data was not used below, but is only presented here 
for comparison. K= Monthly paint allowallCf! x 12 months x % paint with 
PMN/paint cost. Monthly paint allowance, per shop: $1762 (default), 12 · 
months/year. Shops spend from $644 (�verage of small shops) to $5,094 
(average of large shops) on paint per month (BSB, 1995). The average of all 
shops is $1762/month. 
Percentage of paint (dollar basis) that contains the PMN, used by a single shop: 

67%. A typical shop uses 1.5 brands of paint (BSB. 1995). Assume no 
more than one brand of paint would contain the PMN, due to 
competitive barriers. 

· Paint cost: $35/L (default). The price of base coats ranges from $13 to $35/pint
($27 to $74/L), the price of clearcoats ranges from SiOO to $175/gallon 
($26 to $46/L), and the price of primers ranges from $75 to $150/gallon 
($20 to $40/L) (Brown, 1996). 

Occupational Exposure 

Worker Activities 

Worker activities in or near automobile OEM painting operations include robotics 
operation, paint mixing, paint booth cleaning, inspection, and manual "touch-up" painting. It 













volume (based on Heitbrink, 1996, for HVLP guns). As discussed above, some of this · overspray partitions to water and- air, so the quantity of overspray landfilled/incinerated is 0.3�*(l-O.l-0.04)=0.30 .. 
• Equipmem cleanup will be required when chmging colors-, de. No information oacleanup wastes. were found but practices are assumed to mirJ:pr those- for cleaning spraybooths. The estimated quantity from equipment cleanup Wt ·percent of the use volume.

,• �  0 
. • Paint residue from drums or tanks. are assum� to be landfilled' or incinerated. The' •estimated quantity from container residue is 4 percent of the use volume (if the type of. container is unknown), or 0.2 peroent of,� use volume if it is known that only very large containers such as tank cars. are used.

. · For automobile refinishing, releases will resu�m overspray, equipment cleanup, and container residue. Default: Release,.kg/yr -� UV (UV==usevolume). 11s r .01 l- ,64 
• 

·•

• 

Paint overspray will be collected in filters exit to the ambient air (as discussed in air · releases), or will settle on the floor, etc. The filters are� to be landfilled or. incinerated based on site-specific waste management practices. Assume that surfaces in the spray booth are cleaned by using peelable coatings or by solvent washing. The • estimated quantity from overspray is 75 percent of the use voluine (based on Heitbrink�· 1996, for conventional guns). 
Equipment cleanup will be required after every paint application. Common methods of cleaqup include rinsing with solvent, using a solvent wash: station, and wiping clean (EPA, 1994a). It is assumed that such wastes would be incinerated orlandfilled. The estimated quantity from equipment cleanup ,is 1 �rcent of the use volume •. · · . 

 

Paint residue from cans or drums are as� be landfilled or incinerated. The estimated quantity from con� residue is 4 rcent.of the use volume (if the type of container is unknown); of-0.6 petcent of the-- volwne- ifi  is kriown that only small containers such as 1 gall&Jt buckets are used.  ·  
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