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AIR QUALITY REGULATIONS

by

Bernard R. Appleman
and Karen A. Kapsanis

using ‘‘maximum available control technology”
(MACT). MACT is defined in part as “‘the maximum
degree of reduction in emissions of the hazardous

A. GENERAL OVERVIEW OF ACTIVITIES
AND REGULATIONS

1. NAAQS

The US Congress passed the Clean Air Actin 1970
to protect and enhance the quality of the nation’s
air resources.2 As a result of this act, EPA es-
tablished the National Ambient Air Quality
Standards (NAAQS), intended to promote the pub-
lic health and welfare. Six primary pollutants were
identified, for which EPA was to develop criteria, al-
lowing for an adequate margin of safety to protect
the public health. These six pollutants are as follows:

* Lead
Ozone
Particulate matter (10 microns or less)
Sulfur dioxide
Nitrogen dioxide
Carbon monoxide

Of most interest to the protective coatings in-
dustry are those for ozone, lead, and particulates.
NAAQS apply only to measured ambient levels (i.e.,
dust or vapors that remain suspended). Air emis-
sions that deposit particles on the ground or adja-
cent properties are covered by CERCLA regulations
discussed in Chapter 27.3.9

In 1990, Congress amended the Clean Air
Act.3® The Clean Air Act Amendments (CAAA) are
summarized in part B of this section.

. HAPS

As part of the CAAA, Congress specifically added
approximately 190 additional Hazardous Air Pollut-
ants (abbreviated as HAPS) to the list of sub-
stances that required control. This list included
many of the common solvents used in paints, such
as xylene, toluene, and methyl ethyl ketone (see Ta-
ble 1). Previously, under the National Emission
Standards for Hazardous Air Pollutants program,
EPA had been charged with regulating HAPS. How-
ever, there was no significant progress because of
the requirement to apply health-based standards
and because of the lack of specific targets.

The CAAA selected specific HAPS (with provi-
sions for adding and deleting substances) and es-
tablished a new approach for controlling HAPS. The
190 substances listed will be subject to controls
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air pollutants...”’14 A new source (i.e., a new emit-
ting facility) must achieve reductions equivalent to
the best-performing similar source. Existing sources
(the majority of facilities) are required under MACT
to achieve the average reduction attained by the
best 12 percent of similar sources (based on there
being a minimum of 30 such sources). These stan-
dards are thus based on technology rather than on
health, as was earlier the case.

The facilities initially required to abide by MACT
are stationary sources emitting more than ten tons
[9 megagrams (Mg)] per year of any single HAP or
25 tons (23 Mg) per year total. Thus, a facility ap-
plying coatings containing 2 Ibs/gal (240 g/L) of xy-
lene would be limited to 20,000 galions (76,000 L)
per year.

Accarding to a National Paint and Coatings As-
sociation analysis, EPA plans to set MACT regula-
tions in 1994 for marine coatings, wood furniture,
and aerospace.'4 The major sources generally must
comply within 3 years after the effective date. Over-
all, MACT must be in place by the year 2000 for all
source categories.

The CAAA also addresses the need to control
HAPS from area sources. These are sources that
are too small to be regulated as major sources (i.e.,
less than 10 tons [9 Mg] per year of a single HAP
or 25 tons [23 Mg] per year total HAPS) but which
collectively emit a substantial volume of HAPS.

A second phase of HAPS implementation en-
tails potential imposition of health-based standards.
Within 8 years after MACT standards are issued,
EPA must issue additional ‘‘residual risk” standards
if the performance-based standards are determined
to be inadequate.?4

It is important for the industry to coordinate the
control of HAPS under MACT with the control of
VOCs under other provisions of the CAAA, e.g.,
Control Technique Guidelines or National Rules.
Recent activities to establish a combined HAP/VOC
control strategy for the shipbuilding industry (marine
coatings) are summarized in Section B.6.
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Table 1
HAZARDOUS AIR POLLUTANTS USED
IN PROTECTIVE COATINGS APPLICATIONS

Chromium Compounds

Epichlorohydrin (Chloro-2,3-epoxypropane)
Ethylene Glycol

Formaldehyde

Glycol Ethers

Hydrochloric Acid

Isophorone

Lead Compounds

Methyl Chloroform (1,1,1,-Trichloroethane)
Methyl Ethyl Ketone (2-Butanone)

Methyl Isobutyl Ketone (Hexone)
Methylene Chloride (Dichloromethane)
Styrene

Toluene

Triethylamine

Xylenes (m,o,p or mixed)

OZONE AND VOC
1. Regulating Ozone

Ozone, a reactive form of molecular oxygen, is a
major component of smog. The detrimental effects
of ozone occur when it is found in the lower at-
mosphere (troposphere), where humans and plant
life exist. Here it affects human respiratory function
at high ambient levels and can also damage plant
life. In the upper atmosphere (stratosphere),
however, ozone has a beneficial effect on human
health, helping to absorb solar radiation that could
otherwise reach the earth and increase the risk of
skin cancer and other diseases.

The coatings industry is involved in both
aspects of the ozone problem. First, ground level
ozone is produced by the reaction of volatile organic
compounds (VOCs) and nitrogen oxide. Almost all
the organic solvents in coatings are classified as
VOCs, and hence are subject to regulation by EPA
in the effort to control ground-level ozone.

Second, in an effort to protect the stratospheric
ozone from depletion, EPA and other agencies have
restricted use of certain halogenated compounds
that interact with and deplete the ozone. These com-
pounds include degreasing solvents and some sol-
vents used for dissolving resins and coatings.

In the early 1970s, EPA established 0.12 ppm
as the maximum concentration of ozone consistent
with human health. To be in compliance, a district or
region must not exceed this level for more than one
hour per year over a three year period. Districts that
meet this criterion are designated as ‘‘attainment
areas’’; those that do not are ‘‘non-attainment.”

Ozone is not a direct by-product of a painting
operation, but, as indicated above, it is produced
when VOCs react with nitrogen oxide under the
influence of ultraviolet radiation. Therefore, regu-
lating coating operations by requiring that the im-
mediate vicinity of a coating application meet
the 0.12 ppm ozone standard would not achieve
air quality objectives. Rather, because they are
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the precursors of ozone and are much more
readily manageable, EPA and other regulatory
agencies have elected to control the amount of
VOCs in paint.

. EPA Regulation of VOCs

EPA defines VOCs as ‘‘a group of chemicals that
react in the atmosphere with nitrogen oxides in the
presence of heat and sunlight to form ozone.”” Not
included are methane and other compounds deter-
mined by EPA to have negligible photochemical
reactivity. Many solvents used in paints contain
VOCs.

VOCs can be controlled in several manners.
One approach (which has been used by EPA for cer-
tain industries) is to limit the total quantity of VOCs
that can be emitted from a given facility for a unit
of time (e.qg., one ton of VOC per year). The second
approach is to limit the amount or proportion of VOC
permitted in a coating formulation. This method has
also been widely employed by EPA and state agen-
cies. This is the most common method, and will be
discussed in greater detail below. A third approach
is to control the transfer efficiency of the coating ap-
plication. This approach reduces the amount of
coating material that evaporates, rather than land-
ing on the substrate. This is probably the least used
of the three approaches described.

EPA has classified VOC sources into two broad
categories: mobile sources and stationary sources.
Mobile sources include cars, trucks, and other ve-
hicles. The VOCs produced by mobile sources are
not relevant for the protective coatings industry.
Fabricating shops that coat steel are included
among the stationary sources listed by EPA. There
are numerous other stationary sources which use
other types of coatings being regulated for VOC
such as furniture, aerospace, and automotive.
These are outside the scope of this chapter.

Until the passage of the 1990 Clean Air Act
Amendments, EPA was not mandated to regulate
VOCs from coating operations. Rather, it was
charged with preparing guidance documents, called
Control Technique Guidelines (CTG) which states
and localities could use as a basis for regulating
VOC emissions from various shop coating opera-
tions. The CTG for industrial shop coating opera-
tions is discussed under item 4, “VOC from
Shop-Applied Coatings,”’ below.

. Clean Air Act Amendments of 1990

The CAAA set forth an ambitious program for reduc-
ing air pollution throughout the U.S.2 They were de-
veloped in part, according to one author, because
despite the success of the 1977 CAA in reducing
emissions from individual sources, ambient air pol-
lution was still a major health and environmental
problem in urban areas. While individual source
emissions were down, the number of polluting
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sources such as automobiles had increased dramat-
ically since 1977.15
The EPA has identified four primary goals in
implementing the 1990 CAAA:16
* to bring all cities into health standards at-
tainment;
®* 1o cut air toxic emissions by 75%;
e to reduce sulfur dioxide emissions by 10 mil-
lion tons; and
* to phase out all chlorofluorocarbons by 1995,
The 11 titles that make up the CAAA create a
framework for achieving these goals. As the sum-
mary given below of the 11 titles indicates, hazard-
ous airborne emissions from coatings are but one
target of the CAAA.

. VOC from Shop-Applied Coatings

The oldest type of VOC rule is the miscellaneous
metal parts and products rule, which applies to coat-
ing operations in fabricating and painting shops and
other stationary facilities. Rules of this type can be
found in force statewide or locally in approximately

33 states.

FIGURE 2
Applying coating in the fabricating shop.

Table 2

Typically, these rules are based on a Control
Technique Guideline (CTG) issued in 1978 by the
EPA as a guidance document for ozone non-
attainment areas (i.e., that have been designated
as exceeding the national ambient air quality stan-
dard for ozone).'” In the existing EPA CTG for sur-
face coating of miscellaneous metal parts and
products, coatings are classified as follows, with
their recommended VOC limitations, based on Ibs
of VOC per gal. (g/l) of coating less water, and the
definitions generally used to describe the coatings.
a. Air-dried coatings: 3.5 Ibs/gal. (420 g/l) — dried
by the use of air or forced warm air at temperatures
up to 194°F (90°C);
b. Clear coatings: 4.3 |bs/gal. (520 g/l) — unpig-
mented or transparent coating, lacking color and
opacity;
¢. Extreme performance coatings: 3.5 Ibs/gal. (420
g/l) — designed for harsh exposure or extreme en-
vironmental conditions;
d. All other coatings: 3.0 lbs/gal. (360 g/l) — any
other type of coating.

Many states have established limits for the to-
tal amount of VOC that can be emitted from a facil-
ity in a non-attainment area in a year, a month, a
day, or an hour. The most common limits are for to-
tal emissions per year. There is a great spread
among states with levels ranging from 2.5 tons (2.3
Mg) to 100 tons (31 Mg) per year. Often a state will
impose a lower limit (e.g., 10 tons, or 9.1 Mg) per
year in urban areas with a relatively high ozone lev-
el, and less stringent levels (e.g., 100 tons, or 91
Mg) per year in other areas. This principle has been
followed by the EPA under the Clean Air Act Amend-
ments. The Agency has established major sources
(i.e., facilities subject to special requirements) for
emission controls and reduction based on the clas-
sifications of ozone non-attainment areas shown
below.

CLASSIFICATION OF OZONE NON-ATTAINMENT AREAS

Designation
Marginal
Moderate
Serious
Severe

Extreme

COPYRI GHT 2000 SSPC: The Society for
I nformati on Handl i ng Services, 2000

Ozone (ppm)
0.121 t0 0.138
0.138 to 0.160
0.160 to 0.180
0.180 to 0.280

>0.280
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Protective Coatings

Definition of
Major Source

100 Tons (90 Mg)/year
100 Tons (90 Mg)/year
50 Tons (45 Mg)/year

25 Tons (22.5 Mg)/year

10 Tons (9.1 Mg)/year
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Title I - “‘Provisions for Attainment and Maintenance of
National Ambient Air Quality Standards’ reaffirms
EPA’s original commitment to reduce levels of six types
of air pollutants: ozone, carbon monoxide, particulate
matter (PM-10), lead, nitrogen dioxide, and sulfur diox-
ide. Title | sets specific timetables for states to reduce
emissions of these pollutants. In addition, going beyond
the classification scheme of the earlier Clean Air Act,
the 1990 CAAA further classifies areas originally
described as non-attainment for ozone into the
categories of marginal, moderate, serious, severe, or
extreme. (Table 2)

Of the titles that affect coatings, Title | is the most
relevant, because as noted earlier, most of the organic
solvents used in coatings are volatile organic com-
pounds (VOCs) and, as such, contribute to the forma-
tion of ozone. (See section B of this Chapter, “Ozone
and VOC”').

Title | affects coatings in two ways. It calls for a fed-
eral national rule to restrict VOC emissions from coat-
ings applied to stationary structures such as bridges,
industrial facilities, and storage tanks. It also calls for
a review of existing federal guidance documents and
issuance of several new guidance documents for the
states to use to develop rules for controlling VOC emis-
sions from coatings operations at fixed coating facilities.
These include fabricating shops, auto body shops, and
other sites where coating application is a daily or at least
reguiar operation.

Title Il - Mobile Sources. Title Il authorizes EPA to
set and revise emission standards for cars, light trucks,
urban buses, and non-road vehicles such as locomo-
tives. It also sets requirements for the use of clean fuels,
reformulated gasoline, and oxyfuels; bans leaded gaso-
line in motor vehicles after 1995; and authorizes EPA
to regulate refueling operations.

Title i1l - Hazardous Air Pollutants (HAPS). Title I
takes a broad approach to regulating toxic air poliutants.
These pollutants are air-borne substances that may be
hazardous to human health or the environment but that
are not specifically regulated eisewhere in the CAAA.
Listed in Title Il are approximately 190 substances,
many of which are solvents and other VOCs commonly
used in coatings or coating operations. HAPS are regu-
lated by restricting emissions from fixed site sources.

Controls required are based on the amount of real
or potential emissions from the source. Painting shops,
dry cleaners, and chemical processing plants are among
the fixed sources affected by Title Ili. As pointed out in
a 1993 article on the CAAA, a VOC in a coating can be
regulated under Title | and Title lIl if the VOC is also a
HAP.5 In a shop painting operation, for instance, the
VOC emission will be regulated by the state while the
HAP emission will be regulated by a federal rule.

Title 1V - Acid Deposition Control. Title IV is devot- ’

ed to restricting sulfur dioxide and nitrogen oxide emis- = =

sions from coal-burning electric utility plants to prevent
what is known as acid rain. Acid rain occurs when “sul-
fur dioxide and nitrogen emissions are transformed in

the atmosphere and fall to the earth in rain, fog, and - o
snow.”’16 Acid rain can harm the natural environment
as well as buildings. It is also suspected {o be hazardous .= -

to human health. ;

Title V - Permits. Title V calls for states to develop
operating permits for major sources covered under Ti-
tle | and for sources covered in other titles, including -

Title IIl. The permitting program provides a way of track- -

ing sources and their emissions. Shop painting facili
ties are among the sources typically required to appiy
for operating permits.

Title VI - Stratospheric Ozone Protection. Tat!e V! ,
provides measures for preventing the depletion of the -
stratospheric ozone layer, which is actually beneficial
or “‘good’’ ozane. As described in section B of this chap-

er, “Ozone and VOC,” stratospheric ozone absorbs -

cosmic radiation before it reaches the earth. The radia-

tion is linked to the risk of skin cancer. Some solvents

used in degreasing operations or in coatings can con-
tribute to stratospheric ozone depletion. Hence, such
materials are also under the domain of Title V1. (See dis-
cussion under B.8 “Compliance with VOC Rules.”’)
Title VIi - Enforcement. Title VIl significantly

strengthens the EPA’s authority to enforce the CAAA. e

The Title authorizes EPA to impose criminal as well as
civil sanctions against violators.

Title VIl - Miscellaneous Provisions. Tltle Vit
addresses the control of air poliution on the Outer Con-
tinental Shelf (sources within 25 miles of shore); on the
US-Mexico border; and in international border areas -
(areas in the US that are subject to emissions originat-
ing outside the US).

Title IX - Clean Air Research. Title IX calls for
research on topics such as monitoring and modeling
methods, health effects associated with air pollutants,
the effects of air pollution on the ecosystem, modeis for
predicting accidental releases, pollution prevention, acid
precipitation, and clean alternative fueling.

Title X - Disadvantaged Business Concerns. Title
X requires EPA to make at least 10 percent of federal
funds for CAAA research available to disadvantaged

business concerns, which are defined as those thatare = -

at least 51 percent owned and controlled by black ameri-
cans, Hispanic Americans, Native Americans, Asian
Americans, women, or disabled Americans.

Title X! - Clean Air Employment Transition As- |

sistance. Title X| amends the Job Training Partnership
Act to include assistance to workers adversely affected
by compliance with the CAAA.
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