NEW CHEMICALS ENVIRONMENTAL TECHNOLOGY INITIATIVE

CONTROL TECHNOLOGIES IN THE
AUTOMATIVE REFINISHING INDUSTRY

DRAFT REPORT

Submitted to:

U.S. Environmental Protection Agency
Office of Pollution Prevention and Toxics
401 M Street, S.W.
Washington, D.C. 20460

Submitted by:
Science Applications 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




CONTROL TECHNOLOGIES IN THE
AUTOMATIVE REFINISHING INDUSTRY

Introduction

The objective of this report was to develop information on the innovative technologies
and control methods used in automotive refinishing operations. This information will be used
to prepare outreach materials for the subject industry. Technologies and control methods were
evaluated on several merits such as minimizing worker exposure, controlling environmental
releases, waste minimization, cost, and current industry use. The sectioiis below detail
information specific to background information, paint spray equipment, spray booths, low
volatile organic compound (VOC) paint, computerized paint mixing, other related refinishing
operations, and respirator protection. Summary tables have been included to summarize
performance characteristics of both paint spray equipment and spray booths.

Background

Automotive refinishing includes operations in auto body repair/paint shops, production
auto body paint shops, new car dealer repair/paint shops, fleet operator repair/paint shops, and
custom-made car fabrication facilities. Refinishing work typically consists of structural repair,
surface preparation and painting. Surface preparation includes grinding the paint off sheet
metal, and applying, smoothing, shaping and sanding polyester resin body fillers. Painting
involves matching paint colors, mixing paint formulations, and painting the repaired area using
custom and conventional painting techniques. Workers involved in auto body repair, and
refinishing can potentially be exposed to a wide range of air contaminants. During structural
- repair, activities such as sanding, grinding, and welding generate aerosols that are released
into the worker's breathing zone. If the surface of the vehicle being repaired contains toxic
metals such as lead, cadmium, or chromium, exposure to these metals is possible. Automobile
painters can be exposed to organic solvents, hardeners that may contain isocyanate resins, and
pigments that may contain toxic components. Within the automobile refinishing industry, the
major air contaminant exposure appears to be to polyisocyanate (Heitbrink, 1995).

A range of control methods and technologies have been developed and are being widely
used to control occupational exposures for spray painting in this industry. The most effective
controls are engineering controls, particularly high volume low pressure spray guns and
downdraft spray paint booths, New paint formulations have been developed to meet
regulatory requirements in reducing solvent emissions in the industry. Other centrols such as
personal protective equipment including respiratory protection are also used to reduce
employee exposures. The technologies and controls being used in the auto body refinishing
industry are discussed in the following sections of this paper. This information can be used to
prepare outreach materials and to try to leverage the available resources to improve the
availability of these technologies.
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Paint Spray Equipment

Spray painting in auto body shops is a manual process in which automotive painters use
spray guns to apply successive coats ﬂfpalmunnlth:ﬁmshofthcmpmmdmunsufme
vehicle matches that of the original undamaged portions. To speed drying between coats or
for coatings which must be heated to cure, the painted vehicle surface is heated with heat-
lamps, in special infrared ovens, or in heated spray paint booths. After each coat of primer
dries, the surface is sanded to remove any irregularities and to improve the adhesion of the
next coat. Final sanding of primers may be done with a fine grade of sandpaper. A sealer is
then applied and allowed to dry, followed by the final topcoat. When lacquer is used, the
finished surface is usually polished after the final coat has dried, whereas enamel dries to a
high gloss and is usually not polished.

Spray guns used in refinishing automobiles atomize paint with compressed air and
project a paint mist onto the surface of the vehicle. The mechanism used in atomization and
delivery of the paint directly affects the efficiency of the painting process. Transfer efficiency
is the ratio of the amount of coating solids deposited onto the surface of the coated part to the
total amount of coating solids that exit the spray gun nozzle. The waste paint directed outside
the main spray pattern and not deposited onto the vehicle surface is referred to as overspray.
In addition, atomized paint can be pulled away from the car surface by compressed air currents
deflected by the car surface and the painting technician, and appears to “bounce back”. The
bounce back can account for 20% of the 60% of the paint which does not reach the car surface
when conventional spray guns are used (Fettis, 1995).

- . : ;

Conventional air spray guns have been the standard spray equipment used to apply
coatings in the automotive refinishing industry. With this type of spray gun, a low volume (2
to 10 cfm) of air is pressurized and forced through a nozzle; the paint or coating is atomized in
the air at the nozzle throat. Conventional spray guns are usually operated with air pressures of
30 to 90 pounds per square inch (psi) at a fluid pressure of 10 to 20 psi. Air is supplied by an
air compressor during spraying operations. There are two basic types of conventional spray
guns: syphon-feed and gravity feed. In syphon-feed guns the paint cup is attached below the
spray gun; and the rapid flow of air through the gun creates a vacuum that siphons the coating
out of the cup. Gravity-feed guns, have the paint cup above the gun and require less air
pressure to move the coating through the gun (USEPA, 1994; Schrantz, 1992). The advantage
of conventional spray guns is their capability to achieve very fine atomization. The
disadvantages of this equipment is that it develops excessive spray mist and overspray fog.
Conventional spray guns equipment has a transfer efficiency i in the range of 20% to 40%, and
therefore most of the paint becomes an overspray that may contaminate the air in the worker’s
breathing zone (Heitbrink, 1996).
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High Volume Low Pressure Spray Guns

High Volume Low Pressure (HVLP) spray guns are systems which use a high volume
(30 cfm to 200 cfm) of low pressure (pressure at the gun of between 0.1 and 10.0 psi) and at a
fluid pressure of 50.0 psi. The lower velocity of the atomizing air stream results in a more
controlled spray pattern, less bounce back, and enhanced transfer efficiency. HVLP guns are
estimated to have a transfer efficiency of at least 65% (Heitbrink, 1996). Some disadvantages
to this equipment are higher initial cost, inability to atomize coatings as finely as can be
achieved with conventional spray guns, slower application speed, and the need for operator
training. Conventional spray guns cost up to $350 while HVLP guns cost from $3500 to $1000
(Brown, 1996). HVLP guns can be used with some existing air compressors, however capital
costs for HVLP systems including compressors are about $1,000 to $22,000 (CARB, 1991).
HVLP technology has become commonplace in auto body stops because of reduced paint usage
and acceptable finish quality provided by the guns on the market (BAAQMD, 1995). In 1995,
approximately 64% of U.S. auto body shops reported owning HVLP equipment.
Approximately 49% of small auto body shops (< $124,999 annual sales) and approximately
68% of very large (> 31 million annual sales) owned HVLP spray painting equipment. In
1995, approximately 12% of auto body shops surveyed planned to purchase HVLP spray
equipment (BSB, 1993).

Testing conducted by the National Institute for Occupational Safety and Health
(NIOSH) in an equipment manufacturer’s test facility, demonstrated that particulate overspray
concentration was reduced by a factor of 2, and there was a 30% increase in the ratio of paint
film thickness to mass of paint applied when a HVLP spray gun was used. These results
indicate that using an HVLP spray-painting gun can reduce paint usage and overspray
production, resulting in noticeably lower worker exposures (Heitbrink, 1996).

w 'V ESSUT av Cyu

Other guns used in the industry include low volume, low pressure (LVLP) guns.
LVLP spray guns, like HVLP guns atomize coatings at lower velocity (9.5 to 10 psi) and
lower velocity than conventional spray guns but use an approximately 45 to 60 percent
smaller volume of air than HVLP guns. Energy costs for air compression are reported to be
less than with HVLP guns (USEPA, 1994).

statl ns

Electrostatic spraying systems, which have deposition efficiencies of between 60% and
90% are widely used in U.S. automotive assembly plants. Electrostatic spray systems are
typically pressure-feed. A large amount of coating is contained in the hose that connects the
spray guns to be paint pot, and the paint must be removed before the next coating can be
applied with the spray gun. Because of this design and the prohibitively high cost of
electrostatic spray systems, this type of equipment is impractical for the automotive refinishing
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industry. However, high technology manufacturing pméessm utilizing electrostatic spray
painting equipment and robotics have eliminated or greatly reduced potential occupational
exposures during spray application of OEM coating systems (USEPA, 1994).

u
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Air-powered, electrostatic spray guns function in essentially the sanﬂ.way as
electrostatic spray guns. Compressed air propels the power from the gun to the part. An
electric field is generated between the spray gun and the workpiece. Powder is passing
through the electric field picks up the charge and is directed by the field. ‘'When the operator
moves the gun, the charged particles follow as they are carried forward by compressed air.
When the powder particle strikes the oppositely charged workpiece, the charged particle
adheres. Powder is delivered to the spray gun by compressed air. Typically, transfer
efficiencies for powder spray guns are similar to wet paint spray guns. However, powder
overspray can be reused, and powder systems can therefore operate with powder utilization
rates of up to 98%. After the powder is applied, the workpiece must be cured in a curing
OVED.

Table 6 summarizes the information discussed on paint spray equipment.
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Spray Booths

Automobile spray painting operations produce aerosols ccmmmng dmplﬂ: m:l sulvf:m
vapors to which workers may be exposed. Spray booths, which are power-ventilated

'structures enclosing a spraying operation, can confine and limit the escape of spuy,_m
and residue, and safely conduct or direct overspray and vapors to an exhaust system. -
Automobile painting activities are usually performed inside a spray booth to ensure good
finish, to reduce employee exposures to inhalation of solvent vapors and paint solids, and to
reduce the hazards of fire and explosion arising from components used in paints and varnishes
(Goyer, 1995). After painting, spray booths are used for ambient air drying or for drying at
elevated temperatures. Evaluations of controls in the auto body refinishing® industry,
conducted by NIOSH, indicate that currently available spray-painting booths do not c:ompletaly
control worker exposure to paint overspray (Heitbrink, 1995).

Dry-type booths use filters to intercept and trap particles of overspray while water-
wash booths use a flow of water over a solid surface to accomplish the same thing. Filters
become clogged over time and must be replaced or the volume of air exhausted through the
booth will diminish to the point where excessive amounts of overspray and solvent vapor or
both reach the breathing zone of the worker and/or escape from the booth. Dry filters are
commonly used for low to intermediate volume spray operations. (NFPA, 1981) Waterwash
booths are spray booths equipped with a water-washing system designed to minimize
concentrations of dusts or residues entering exhaust ducts and to permit the collection of dusts
or residues. Where high volume spray coating operations are conducted for several hours a
day, waterfall or cascade scrubbers are commonly used (NFPA, 1981). Either type can be
used successfully in almost all applications, however in general dry-type booths are most often
used in automotive refmishing shops. Water-wash booths are rarely used in auto body
refinishing shops (Garcia, 1996).

Many spray-painting booths of the type used in the automobile refinishing industry
have a painting cycle and a curing cycle. These booths are equipped’ with supply air fans and
exhaust air fans. The supply air fan moves air from outside the shop through a heat exchanger
or natural gas burners, through a bank of filters, and into the spray painting booth. The
exhaust air moves out of the booth through filters and out of the building (Heitbrink, 1995).
Many spray booths have painting and curing cycles. To cure paint and polyisocyanate
hardeners, the booths are operated at temperatures as high as 79° C (175° F), although curing
temperatures are typically 49°C 1o 60° C (120° to 140°F). Purchase costs of small basic
spray paint booths range from $5,400 to $23,000 (Spray Systems, 1996). A medium-size
repair shop in Maryland installed two booths in 1992 for a total cost of approximately
$400,000. The purchase cost of each booth was approximately $60,000 but the installation of
these booths required extensive foundation construction costs to accommodate the ventilation
system for the booths (CCC, 1996).
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Three types of commercially available spray-painting booths found in auto body shops
include downdraft, semi-downdraft, and crossdraft spray painting booths. The characteristics
of these booths are discussed in the following sections.

Crossdraft Spray Booths

In a crossdraft booth, the air enters through filters in the front of the booth and is
exhausted through filters in the back of the booth (Heitbrink, 1995). Approximately 50% of
U.S. auto body shops have cross draft booths. An industry profile study, which provides data
for 1995, indicates that approximately 42% of small( <$124,999 annual sales) auto body shops
had downdraft spray booths and approximately 25% of very large firms ¢ > $1 million annual
sales) owned cross draft spray booths (BSB, 1995).

W d i t

Downdraft spray-painting booths are designed so air enters through filters in the ceiling
of the booth and leaves through a metal grate in the floor of the book. In most U.S.
automotive assembly plants, painting is done in a downdraft paint spray booth. During the
painting process, conditioned ambient air is introduced to the paint spray booth through the
roof. The air and paint pass downward over the parts to be painted. The paint overspray and
solvent fumes exit with the exhaust air from the painting area through grates on the floor
(Eklund, 1995).

Approximately 30% of U.S. auto body shops in 1995 reported having downdraft spray-
painting booths, including approximately 8% of very small firms and 83% of very large shops.
Approximately 19% of auto body shops planned to purchase downdraft booths (BSB, 1995),

In a semi-downdraft booth, air enters through filters in the ceiling of the booth and is
exhausted through filters in the back of the booth. During the painting process, conditioned
ambient air is introduced to the paint spray booth through the roof. The air and paint pass
down and across over the parts to be painted. The paint overspray and solvent fumes exit with
the exhaust air from the painting area through openings usually on a side of the booth (EPA,
1994).

Approximately 30% of U.S. auto body shops in 1995 reported having downdraft spray-
painting booths, including approximately 8% of very small firms and 83% of very large shops.
Approximately 19% of auto body shops planned to purchase downdraft booths (BSB, 1995).
‘The BSB industry profile did not specify if the downdraft spray paint booth data represented
~ semi-downdraft models.

Table 7 summarizes the information presented above on spray booths.
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Table 7

COMPARISON OF CHARACTERISTICS OF PAINT SPRAY BOOTHS

Paint Booth

Performance Characteristics !

Cost Range® .

System | e ' Usi ipment *
. Functional Advantages Disadvantages ' et

g N e T B

Population of Shops

jd

Air movement - emters the
booth through one side and
passes out the other

Installation may not require as
much site renovation as semi-
downdraft or downdraft

Least effective model for
preventing paint deformities

Orperator safery

Extra energy nesded for
heated systems

Sources: 1 - EPA, 1994, 2 - Spray Systems and CCC, 1996, 3 - BSB, 1995)
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Downdraft | State of the Art worker May cost more than other $12.000- | 30% of all body shops |
protection systems $60,000 - use downdraft or semi- ||
| -~ | downdrafi paint booth |
| Air movement - enters the May require extensive systems |
booth through the ceiling and | renovation at existing ’
passes out the floor of the umit | facilities Most commaon paint :
: booth system in shops
| Laowest air wrbulence of the Operator Lraining necessary with sales greater than
three systems available £750,000 anmually
| Extra energy neaded for
Bast system for preventing heated systems
paint deformities
Semi- Low air rbulence Maore air murbulence than $10,000- 30% of all body shops
Downdraft downdraft 523,000 use downdraft or semi-
Air movement - enters the downdraft paint booth
booth through the ceiling and | May require extensive systems
passes out the back of the unit | construction at existing
facilities ' Most common paint
Installation may not require as booth system in shops
much site renovation as Operator training necessary with sales greater than
downdraft . $750,000 annually
Extra energy neaded for
heated systems
Crossdraft Most affordable system Highest air mrbulence of $3.,500- 50% of all body shops
thres available models £23,000 have a cross draft paint

booth system

Most common paint

booth in body shops with
sales less than $750,000
annually




Low VOC Coatings

This section of the report will detail the types of coatings used by auto body
refinishers, the difference between OEM and refinisher coatings, some state regulatory trends
for auto body refinishers, and alternative low volatile organic compound (VOC) coatings
available. Low VOC coatings have two distinct advantages when compared to higher VOC
coatings. These two advantages are reduced occupational exposures to and environmental
releases of VOCs.

Conventional coatings are typically made up of three major components; a pigment for
color, a polymer that acts as binder, and a liquid carrier-generally a solvent. In some coating
formulations the solvent portion can account for two-thirds of the coating. VOCs are solvents
that evaporate or volatilize during the painting process. Examples are thinners, reducers and
cleaning solvents. Mixed in coatings, solvents provide proper viscosity, flow, and drying
characteristics. For the automotive refinishing industry the paints can be set into distinct
groups including primers, sealers, precoats, pretreatments, and specialty coatings.

Primers are base coats, sealers, or interim coats which are applied prior to colorant or
aesthetics coats. In most cases, the primer is the most important coat upon which the
remaining coats will adhere, Sealers are coatings that are formulated with resins, which when
dried, are not readily soluble in solvents. These coats act as a shield for primers by resisting
the penetration of solvents which are in the topcoat.

Automotive Precoats are any coating that is applied to bare metal to deactivate the
metal surface for corrosion resistance to a subsequent water-based primer. This coating is
applied to bare metal solely for the prevention of flash rusting caused by the water in water-
based primers. Automotive pretreatments are any coating which contains a minimum of0.5%
acid by weight that is applied directly to bare metal surfaces to etch the metal surface for
corrosion resistance and primer adhesion. Specialty coatings include coatings which are used
to perform unusual job requirements such as helping to prevent surface defects and improve
desired coating properties. Examples include coatings for plastic parts, anti-glare coatings,
and gloss flatteners (Kirk-Othmer, 1992 and TNRCC, 1995).

The spray coatings applied by body shops differ from those applied by original
equipment manufacturer’s (OEM's). OEM facilities use coatings that require temperatures up
to 400°F (204°C) to cure the coating. This is possible because no temperature-sensitive
materials have yet been installed in the automobile. Body shops, on the other hand, must use
coatings that cure at temperatures less than 150°F (66°C) to avoid damaging the vehicle’s
upholstery, glass, wiring or plastic components.

A driving force behind the automotive refinishing industry converting to the use of

low VOC coatings has been the introduction of state regulatory requirements reducing the
amount of VOCs in paints. Some states have regulated the auto body refinishing industry

F.3Y4



while others have not, so information is not representative. States like T-:xas, California, and P
Maryland have taken initiatives to require automotive refinishers to register for air permits and "
adopt new tmhnghgm within industry, Texas, for example, has specific guidelines
established for the auto body coating industry. TMBMT:m?DCg_m&lmfm
coatings used.in the mbudy refinishing :ndustry s ~*+—+F7*_j*_—* A SRS e Tl

Tahles R 7 i

TEXAS VOC GUIDELINES: FOR COATINGS USED IN -

AUTOMOTIVE REFINISHING 4
Coating Typé VOC Allowance (Pounds/gallon) minus
water and exempt solvents h
Primers T 5.0
Precoats 5.5
Pretreatment : 6.5
Basecoat/Clearcoat 5.0
Specialty Coating 7.0
Sealers 6.0 1J

(TNRCC, 1995)

The California Air Resources Board (CARB) has been developing low VOC coatings
since the late 1980's. In 1989, California issued several rules which required coating
manufactures to produce coatings with little or no VOCs. At that time however, industry was
not effective in creating the new compounds to meet the required deadlines. Revisions to the
regulations were made and consequently, today there are several paint vendors in California
that offer a variety of low and no VOC coatings. In 1992, additional regulations were issued
requiring auto body shops in most CARB districts to incorporate the low VOC coatings.
CARB will be completing a comprehensive survey of the auto body industry in California in
May of 1996. The data will be used to develop generic chemical formulations for different
categories of automotive coatings. These generic formulation will be used to track and
evaluate emissions from auto body shops state wide (Watkins, 1996).

- The cost for low VOC coatings are slightly higher because of their higher solids

content. Costs of paint can range significantly and are influenced by a number of factors.
These can include percent solids in the paint mixture, coverage, or required coating thickness.
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Base coats can range from $13 to $35 per pint. Clearcoats can range from $100 to $175 per
gallon, and primers can range from $75 to $150 per gallon (Brown, 1996).

One mamufacturer has developed a coating which utilizes low molecular weight volatile
dimethysiloxanes as solvents in protective paint systems. The manufacturer claims that the
product’s lifetime in the atmosphere is 10 to 30 days, so there will be little chance of reactions
with nitrous oxide and affecting the ozone. The new paint formulation can reduce VOCs by
about %2 a Ib /gal in some cases (Anon., 1995). Two other manufacturers, located in
Rockville, Maryland and Exto, Pennsylvania, respectively, have teamed up to develop a new
class of ultraviolet-cure coatings that requires no photo initiators. The manufacturers claim
that these new coatings will be low cost alternatives for several large markets including the
automotive market. The coatings polymerize in the presences of UV-light (Paint and Powder,
1996).

An example of new waterborne coatings applications includes a waterborne acrylic
wash primer with a VOC content of 1.26 lbs/gallon. The wash can be used to wash and prime
a variety of steel surfaces. The primer sets rapidly and reportedly is tack free after 15 minutes
(Paint and Powder 1996). Current applicability of this material to the automotive refinishing
industry is unknown. -

Waterborne basecoats and primers have been dcvc]opcd and are currently being used at

the OEM facilities. Many OEM facilities have switched to waterborne basecoats and primers
to improve leveling and metallic/mica flake. One manufacturer has approximately 70% of the
waterborne basecoat market.

Significant advances have been made in clearcoat chemistry. Clearcoats are specialty
top coats and are used to provide improved gloss, durability and overall appearance to the
basecoat. The ideal clearcoat will be able to resist environmental fallout (acid rain, bird
droppings, and soot) for ten years and have VOC range comparable to waterborne primers and
basecoats below 3.0 lbs per gallon VOC. (Anon., 1991a)

Computerized Mixing of Paints

During manual mixing operations to formulate a desired coating, workers and the
environment may be exposed to the chemical constituents which make up the coatings. Most
coatings are mixed with additional solvents and catalysts prior to application to ensure proper
drying time, adhesion, appearance, and color-match. Topcoats in particular must be exactly
mixed according to the manufacturer’s instructions because even a slight deviation may result
in unacceptable finish quality. The automobile refinishing industry is very concerned with
color control. Of all appearance variables, color is the most noticeable, and, therefore
extremely important. If a customer sees a subtle color variance in a repaired component of a
vehicle, then this is perceived as poor quality.
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Aside from offering precise formulations for coating, computerized mixing can
decrease worker :xposm':s, reduce environmental emissions, l_nd mnmnme wastc;

spectrophotometer, operates by measuring the - mﬁmﬂﬂgﬁt“&:m
placed in a measurement port™ (Mueller; l?&&].«Byuﬁm&Mnﬂmyuft» N ki
mmmhmlormmmmmhm@mhﬂmmm&mw ;
color. This formula specifies the mix of colorants; the closeness of the match, and the-eosts:=~ .
associated with producing the color formmuls., B\nﬂuomdmn“kufﬂmaqu:pmm:mﬂnt
'mmﬁnmhcraudcmummamfacmmmm:mmimmmh“ i
(Mueller, 1988). Cumml}f. &mmmambe;utaﬂurmlﬁbﬂmumdmthem

Another pmceofeqmpm:mwhmhhastxkznm:mnnhernfma]mmmmﬂyunﬂr = Lo
market into consideration uses a spectrocolorimeter. It measures “light reflectance according BT
to color and appearance™ (Anon., 1988). It is used in measuring values of color standards, -
trouble-shooting finishing problems, and inspecting the final product prior to shipment. The
system can calculate various color scales under a broad set of conditions and replicate
measurements under different light sources. Although the readings are still adjusted by a e
technician for metamerism (the visual differences due to lighting variances), the system has the - .-
ability to include the observer and light source data into its final compuuuﬁm - ¢

A paint manufacturer’s representative indicated he was aware of two systems that the
paint manufacturers used to help determine colors. The instruments are referred to as spectra-
photometers. The first system uses light from a halogen bulb to detect the color scheme. The
system can match colors to a 16 color spectrum wavelength.. The other system uses light from
a xenon bulb to detect the color scheme. * This system can match colors to a 256 color
spectrum wavelength. The representative stated that these instruments work better in theory
than in the field, and that color flop (mica content and flatness) can drastically reduce the
instruments effectiveness at creating correct color match. Not many shops have invested in

these instruments because of the cost, which is above $20,000 per unit, and the lack of
effectiveness (Brown, 1996).

i
bl i SIS

Many shops order topcoats to match the automobile being refinished from local
automotive paint distributors. Others mix their own colors using mixing stations. A mixing
station typical consists of a.microfiche viewer or a computer that contains the manufacturer’s
mixing instructions, a digital scale, and a mixing machine. Shops that use mixing stations

typically stock only a few primary colors, from which almost any OEM color can be produced
(USEPA, 1994), -
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A manufacturer developed a system that can be used in tinting paint. A carousel is
provided that carries 80 different tints and a set of microfiche that provides the formulas.
Once the correct car model and color are found, the necessary ingredients are added precisely
by weight and proper amounts of hardener and reducer are added (Amnon., 1986). =

A shop visited for this project did not have any computerized mixing system on site,
but relies on OEM paint codes, which are found on every model car, and then hand mixes the
colors to match as closely as possible. True color matching is difficult, if not impossible and
often auto body shops do what is known as blending. Blending is done when slight differences
exist in colors and the painter covers area of the vehicle that may not need repainting in order
to hide the color change. This allows the color difference to be spread out over a larger
surface thus creating the illusion that the colors are the same (CCC, 1996).

Other Related Operations
; . ;

Preparation of the surface for painting and application of primers or small spot painting
is conducted in open areas of the body shops; however, in some shops these steps are
performed in preparation stations. Preparation stations typically are ventilated and equipped
with plastic curtains to control dust and coating overspray. Unlike spray-painting booths,
preparation stations do not have walls and may involve recycled air. A study of engineering
controls in auto body shops indicated that preparation stations evaluated did not appear to
control worker exposure to air contaminants (Heitbrink, 1995). Many shops and preparation
stations are equipped with portable infrared heating units to facilitate drying of primers during
cool or humid shop conditions (USEPA, 1994 and Heitbrink 1995). In 1995, approximately
16% of U.S. auto body shops reported owning preparation stations, including approximately
7% of very small and 25% of very large shops. Approximately 19% of U.S. auto body shops
planned to purchase preparation stations (BSB, 1995).

Local Exhaust Ventilation Sxay;m 5

Rotary/orbital and straight line/reciprocating sanders are used during auto body repair
operations to remove paint and to smooth body panels repaired with body filling compounds.
Airborne dusts produced during these operations may contain a variety of hazardous
substances including metal -dusts, paint dusts, and abrasives from sanding media. Local
exhaust ventilation for sanders, including High Velocity, Low Volume (HVLV) have been
found to be effective in reducing total dust concentrations to one-tenth levels produced using
unventilated sanders (NIOSH, 1996).
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Respiratory Protection

Because potential occupational exposures can exceed OSHA PELs during spray
painting operations, respiratory protection is normally required for spray operations. Many e
types of respirators are available for such eperations:. If properly selected and used respirators -
can reduce worker exposure significantly. However, data from a NIOSH study indicates that
respirator usage at five of six auto body repair shops evaluated was ‘inappropriate. (Heitbrink,
1996) The author reported that, respirators were in poor shipe and not maintained properly.
All of the shops included in the study were lacking a formal, written respiratory program. An
Australian auto body study indicated that only 32% of the auto body repair workers had half-
facepiece air purifying respirators that did not leak. (Heitbrink, -1996). "As expected, surveys
have found that breathing resistance and physical discomfort, such as pressure on the face and
head, sweat on the face, and tightness of harness are often cited as the main reasons workers
do not use respirators or use them properly. A trend toward increased use of airline
respirators in the auto body repair shops has been reported (Janko, 1992). This type of
respirators typically causes less physical discomfort and should offer better protection.
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ATTACHMENT A

SITE VISIT REPORT
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Highway in- Bet]msda, Maryland. It is a new/used/aute body repair shop! Menh:p thnt ’me_n.
been in the area for over 50 years. The auto body repair shop is 1mmwmnw
dealership and is split into several distinct areas. The purpose of the Sﬁﬂ"ﬂ.ﬂt Was to gathw.— :

information specifically concerning the p&mt}ng and refinishing npemnonss s pemaieT _‘ s T ES
Information was obtained related to spray booths at the facility. The auto body shnp has - <o o
two floor drawing heated paint booths. Each spray booth is equipped with a separate air supply e

system for the painter and for overspray recovery. Outside air is drawn in from a vent on the
west side of each booth. Air passes through heating coils and a series-of filler and enters the - R
paint booth at the ceiling level. The inside air is drawn toward the-floorvia arfpn*md.;avpm‘.eﬁ ﬁ s
an exhaust duct located outside and above the paint booth. Cars are driven into the booth and the: .54
garage door is lowered. The painters dons an air supplied pmtccﬂxu-hmﬁﬂphﬂtﬁke

| .ﬁ«

coating is heated to 140- 15{.'“ F and allowed to dry Drying time varies-fros: o
but on average the new low VOC cuatmgs take anywhere fmm aboi

Each booth cost approximately $60,000 and the installation nfthﬁc Wﬁqmﬂm e
foundation constructien dug to the nature of the booth (Floor draw}g ‘l‘ﬁ“
facility would install a third booth sometime in the future. e

= "‘14';-\..(-&. .\

The manager also indicated that the booths use quite a bnufm m'ﬁ:ﬂmnmmﬂle
curing heat at 14[}-150“ F. All supplied air was drawn fmmthum e N e

A

HVLP Spray Gm-

SRR e

This shnp hm:l 6 d:ffemnt models of HVLP spray guns. The mngar confirmed that paint
spray efficiency had increased to almost a 70% transfer rate, although some of the new low VOC
paint formulations would not spray as well as some of the older lacquer pam The high solid,
low VOC paints often required more than 10 PSI nozzle pressure to-atomize. A paint
- manufacture’s vendor indicated that HVLP technology has come a long way in the last three
years. He said that he could line up 6 HVLP guns, all with similar ratings and supply 40 PSI into
each gun, but the nozzle spray wouldnot be uniform. Often the outpnt would range from 6 - 10.

A L T
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PSI. The representative indicated that true atomization of low VOC paint formulations often
occurs at nozzle pressures higher than 10 PSLL

A closed container HVLP gun cleaner was seen on site. Both the shop manager and the
paint vendor indicated that this equipment was purchased in response to a new regulation in
Maryland.

LOW VOC Paint

Maryland State regulations concerning the use of low VOC paint began on April 135,
1996. These new regulations limited the types of paints shops like this camruse. Specific VOC
concentrations are spelled out for specific types of paint. The vendor indicated that there is a
trend toward the use of low VOC paints. He stated that the new paints are not as easy to apply
and have a slower drying time than some of the older lacquer paints. Many of the older paints
have been regulated and cannot be used in Maryland.

The paint vendor stated that he would like to see uniform VOC regulations. At this time
state regulation vary significantly and paint manufacturers have to run more batches of the same
colors in order to meet state requirements. While some states have no regulations others have set
standards which vary from coating to coating. This shop stated that they had moved to the low
VOC paints'over a year ago and the supplier has been very hélpful for the shop. The supplier in
this case even supplied monthly usage updates for the shop. This helps the body shop conform
to the record keeping requirements. -

The shop manager said the new paints work well, but the drying time has drastically
reduced the amount of work that can be done. He said the old lacquer paints would dry at
ambient temperatures in ten minutes, while the newer paints need to be heated and can take up to
30 minutes to dry.

Computerized Mixing

The paint vendor said he was aware of two systems that the paint manufacturers used to
help determine colors. This shop did not have any computerized mixing system on site, rather
they relied on OEM paint codes, which are on every model car, and hand mixed the colors 1o
match as closely as possible. True color matching is difficult if not impossible, and often auto
body shops do what is known as blending. Blending is done when slight differences exist in
colors and the painter covers areas of the auto that may not need repainting in order to hide the
color change. This allows for the color differences to be spread out over a larger surface thus
creating the illusion that the colors are the same.
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_ colors to a 256 color spectrum wavelength. mwmwm betterin -

- comply and compliance becomes a real cost issue as in this case the shop can not just pass on the

mepmmvmmdthﬂﬂmnthcm}evdhuodsmmpammmmem
coIoranthumdl}' mhmﬁhﬂhmmmtbewmlﬂhﬁsﬁﬂnmbr

bulb to detect the colar scheme. Itmmhmhnhnlﬁwuh; wavelengthi': .-
uﬁnnyﬁmmhgﬁﬁmaxemhﬂhﬁdﬂmﬂrmm&mcmm R

ﬂtmryﬁmmtheﬁeﬂmd&ﬂmbrﬂanﬂmm&m&ntm&ﬂﬂm}mdruﬂ,ﬂl}'mdmme 3

msuununtseffacnmstcmnngmmwm&mh ' M B L e :
Nutmanymopshavn invested mmescmsuummtshmmvfﬁwmm, which maybﬁ

above $20,000, and the lack of effectiveness.

X _...J-:n-n-- i

Other Comments of Relevance

The shop manager presented his opinion about the insurance mdusn-jr Eighty-five
percent of the work done at this shop is driven by insurance claims. The insurance companies
have contractual rates which are established within various regionss- The auto-body shops
therefore can only charge set rates for refinishing (work time and materials). These rates are 2

established by the insurance companies and range significantly from locality; to locality. This &
pricing drastically reduces the shops ability.to pass along costs afﬂpﬂa}m as spending : %

$400,000 on new spray paint booths. When regulations are issued; shops have little choice but to

costs of major upgrades. For a shop of this size upgrades are possible; butfor smaller shops who
also rely on insurance claims for the majority of their work costly upgrades may not be possible
because the volume of work may not be enough to recover the costs of capital improvement. The
shop manager predicted that within a few years many of the medium size. shops will go outof
business because of non-compliance. He said real small shops will be ignored and the larger
shops like his will expand to meet additional capacity. They can a:Efﬂrdtu mak¢ the upgrades and
many medium s;znd shaps will not be able to. !

il A

The shnpmmger said he would be converting over to all waterbasad paint systems in a
few years. He believes the industry will have no other choice. The waterbased paint systems can
be sprayed just as the old solvent based systems, but the drying time is significantly longer.
Areas in the country-which have high humidity will have to make upgrades before they move to
waterbased paints systems. The manager said he liked the paint booth upgrades primarily
because of the added safety margins.
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{Anon, 1996)

(BAAQMD,
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(BSE, 1995)

(CARB, 1991)

(ccc, 1996)
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Spray Coating Generic Scenario - Automotive
Chemical Engineering Branch
January 1992

Note: All nﬁmerical estimates in this document are taken from
reference (1).

Number of Sites:
“Assume: New cars: 40 to 50; New trucks: 15 to 20
Refinishing: 1000s

Days/yr operation:
Assume: New (cars or trucks): 250 (3 shifts/day)
Rafinishing: 200 to 250 (1 shift/day)

Number of Workers/site:

Assume: New: total 50 to 200; manual spraying 2 to 8/shift

at 1 to 20 stations/site
Refinishing: 1 to 5

Working Days/yr:
Assume: same as days/yr cperation (1 8-hr shift/day)
Inhalation exposures:
Assume: For manual upruylnq, new vehicles or refinishing,
50 mg/day (total mist) x PMN concentration in mist,
(basis: NIOSH field studies)
Lower exposures expected for other workers.

Dermal exposures:
Assume: Use standard assumptions

Water releases:
If waterwall-type or water-washed booth, assume:
(3.77 to 7.54) x (PMN solubility in H20 in g/L) >
-kg/site/day for N days/yr where
N = 1 if solvent-based coating; or 4 if water-
g, based coating; or 50 if paint sludge removal
efficiency may ba low;

(basis 1,000 to 2,000 gallon system)

otherwise, assume no release to water.

Air releases:
Assume: use standard assumptions for volatiles

Incineration releases:
Assume: none

Land releases:
Assume: 50% to 90% x kg PMN produced/yr (air-atomized)
5% to 50% % kg PMN produced/yr (electrostatic)
(essentially 100% of overspray; includes sludge
from water-overspray recovery -systems)
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