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CALIFORNIA AIR RESOURCES BOARD

NOTICE OF PUBLIC MEETING TO CONSIDER APPROVAL OF A SUGGESTED
CONTROL MEASURE FOR EMISSIONS OF VOLATILE ORGANIC COMPOUNDS
FROM THE APPLICATION OF ARCHITECTURAL COATINGS -

The Air Resources Board (ARB or Board) will conduct a public meeting at the time and
place noted below to consider approval of a Suggested Control Measure for emissions
of volatile organic compounds from the applicatio/n of architectural coatings.

DATE: June 22, 2000
TIME: 9:30 a.m.

PLACE: Air Resources Board
Board Hearing Room, Lower Level
2020 L Street
Sacramento, California

This item will be considered at a two-day meeting of the ARB, which will commence at
9:30 a.m., June 22, 2000, and may continue at 8:30 a.m., June 23, 2000. This item
may not be considered until June 23, 2000. Please consult the agenda for the meeting,
which will be available at least 10 days before June 22, 2000, to determine the time
when this item will be considered.

This facility is accessible to persons with disabilities. If accommodation is needed,
please contact ARB’s Clerk of the Board by June 12, 2000, at (916) 322-5594, or
TDD (916) 324-9531, or (800) 700-8326 for TDD calls from outside the Sacramento
area, to ensure accommodation.

Background

Architectural coatings are basically paints and other coatings applied to stationary
structures and their appurtenances. The use of architectural coatings in California
results in approximately 130 tons per day of volatile organic compound (VOC)
emissions, which contribute to the formation of ozone and particulate matter (PM).
These two pollutants pose California’s most serious air quality problems.

Under California law, the primary authority for.controlling emissions from architectural
coatings is vested in the local air pollution control districts and air quality management
districts (“districts”, see Health and Safety Code, sections 39002, 40000, and 40001).
However, the ARB often provides guidance and other assistance to the districts,



including the development of model rules, such as the Suggested Control Measure
(SCM) for architectural coatings. The ARB'’s authority to do this is provided by
sections 39001, 39003, 39500, 39600, 39602, 39605, 40916 and 41500 of the
Health and Safety Code.

Widespread regulation of architectural coatings began in 1977, when the ARB
approved a SCM for architectural coatings. A number of districts adopted architectural
coatings rules based on this SCM and on revisions to the SCM in 1985 and 1989.
Currently, 17 of California’s 35 districts have adopted architectural coatings rules.

Given advances in coatings technologies over the past 10 years, and given the need for
further emission reductions to attain health-based air quality standards in many districts,
the ARB, in cooperation with the districts, has evaluated the VOC content limits in the
1989 SCM and current district rules. This two year effort included the following
activities: 1) a comprehensive survey of architectural coatings; 2) regular meetings with
districts, U.S. Environmental Protection Agency (U.S. EPA), and industry
representatives; 3) an evaluation of durability and performance testing in various
coating categories; 4) an evaluation of U.S. EPA’s national architectural coatings rule;
5) technical analyses of all the coating categories proposed in the SCM; 6) an
evaluation of alternatives to the SCM in a draft program environmental impact report;
and 7) an analysis of the cost impacts. ARB staff also conducted eight public
workshops and meetings with individual manufacturers and other interested parties
from May 1998 through March 2000. The outcome of this review is the proposed new
SCM.

The approval of the proposed SCM by the ARB will not impose binding requirements on
any person. Binding requirements will only be imposed if one or more districts decide
to adopt the SCM as a district rule. Upon adoption, a district rule would then apply to
affected persons within the jurisdiction of the district. In addition, approval of the SCM
by the ARB will not impose an obligation on any district to subsequently adopt the SCM.
It will be up to each district to decide if adoption of the SCM as a district rule is needed
to attain the state and federal ambient air quality standards within the district.
Architectural coatings rules now in place in the districts will remain in effect, unchanged,
until district adoption of the SCM.

Description of the Proposed SCM

The proposed new SCM specifies VOC limits for 47 categories of architectural coatings.
However, the SCM lowers limits for only 11 of these 47 categories, relative to typical
district limits currently in effect in California. The categories include general use flat and
nonflat (glossy) coatings, and a wide variety of specialty coatings, such as industrial
maintenance coatings, lacquers, floor coatings, roof coatings, rust preventive coatings,
stains, and primers, sealers, and undercoaters. Implementation of the proposed SCM



would reduce VOC emissions by 10.3 tons per day statewide (excluding the South
Coast Air Quality Management District, since they adopted Rule 1113 amendments in
May 1999). The proposed effective date for the VOC limits is January 1, 2003, for all
categories except industrial maintenance coatings. The proposed effective date for the
VOC limit for industrial maintenance coatings is January 1, 2004. -

The SCM also contains a three year “sell through” provision (for coatings manufactured
before the applicable effective dates), definitions, test methods, standards for painting
practices and thinning of coatings, container labeling requirements, and reporting
requirements. - ,
Although the current version of the proposed SCM does not contain an averaging
provision, we are continuing to work with all interested parties to develop a voluntary
averaging provision. The voluntary averaging provision will provide manufacturers with
additional flexibility in complying with the proposed VOC limits. ARB staff plans to
propose an averaging provision for the SCM at the June 22, 2000, public meeting.

AVAILABILITY OF DOCUMENTS AND AGENCY CONTACT PERSON

The ARB staff has prepared a Staff Report on the proposed SCM. The Staff Report
contains the full text of the proposed SCM, and discusses the background, necessity
for, technical basis, and economic impacts of the proposed SCM. Pursuant to CEQA
(Public Resources Code sections 21000 et seq.), the ARB has also prepared a Draft
Program Environmental Impact Report (EIR) for the proposed SCM. The Draft Program
EIR concludes that no significant adverse environmental effects would result from the
proposed SCM. The Draft Program EIR was made available for a 45-day public review
and comment period from February 22, 2000, to April 7, 2000. All comments received
on the Draft Program EIR and the ARB'’s responses to those comments will be
incorporated into the Final Program EIR for the SCM, which will be made publicly
available prior to the June 22, 2000, Board meeting.

Copies of the Staff Report, the Draft Program EIR, and the Final Program EIR (when it
is completed) may be obtained from the ARB’s Public Information Office, 2020 L Street,
Sacramento, California 95814, (916) 322-2990. In addition, this notice, the Staff
Report, the Draft Program EIR, and the Final Program EIR will be available on the

ARB Internet site at http://www.arb.ca.gov/arch/recent.htm. To obtain these
documents in an alternative format, please contact the Air Resources Board ADA
Coordinator at (916) 323-4916, TDD (916) 324-9531, or (800) 700-8326 for TDD calls
from outside the Sacramento area.

Further inquiries regarding this matter should be directed to Mr. Jim Nyarady, Manager,
Strategy Evaluation Section, Stationary Source Division, at (916) 322-8273.



BMITTAL OF COMMENT

At the June 22, 2000, public meeting, staff will recommend that the Board approve the
proposed SCM, and certify the Final Program EIR for the SCM. The public may present
comments relating to this matter orally or in writing at the meeting, and in writing or by,
e-mail before the meeting. To be considered by the ARB, written submissions must be
addressed to and received by the Clerk of the Board, Air Resources Board,

P.O. Box 2815, Sacramento, CA 95812, or 2020 L Street, 4" Floor, Sacramento, CA
95814, no later than 12:00 noon, June 21, 2000, or received by the Clerk of the Board
at the meeting. To be considered by the ARB, e-mail submissions must be addressed
o archscm@li rv.arb.ca.gov and received 4t the ARB no later than 12:00 noon
June 21, 2000.

The ARB requests, but does not require, that 30 copies of any written statement be

submitted. The ARB encourages members of the public to bring any suggestions for
modification of the proposed SCM to the attention of staff in advance of the meeting.

CALIFORNIA AIR RESOURCES BOARD

Do (o

MICHAEL P. KENNY
EXECUTIVE OFFICER

Date: June 5, 2000
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INTRODUCTION

A. HISTORY AND BACKGROUND

Architectural coatings are coatings applied to stationary structures and their
appurtenances, and include such coatings as house paints, stains, industrial maintenance coatings,
and traffic coatings. When applied, the solventsin architectural coatings evaporate into the
atmosphere and contribute to volatile organic compound (VOC) emissions. The annual average
VOC emissions from architectural coatings are estimated to be about 130 tons per day (TPD), in
Cdliforniain 1995. This represents about eight percent of the total stationary source VOC
emissions, and about four percent of al VOC emissions statewide.

VOC emissions are precursors to the formation of ozone and particul ate matter (PM),
Cdlifornia’s most serious air quality problems. VOCs react photochemically with oxides of
nitrogen (NOy) to form ozone. Ozoneis a strong oxidizer and irritates the human respiratory
system and damages plant life and property. VOCs also react in the atmosphere to form PM g
(particulate matter with an aerodynamic diameter less than 10 micronsin size). PMyg isinhaed
deep into the lungs and reduces human pulmonary function. PM o may also contain toxic
compounds. In the atmosphere, PM o reduces visibility.

Control of emissions from architectural coatingsis primarily the responsibility of the
local Air Pollution Control Districts (APCD) and Air Quality Management Districts (AQMD).
However, the Air Resources Board (ARB) has approved suggested control measures (SCMs) for
architectural coatings beginning in 1977. The SCMs act as model rules for districts when
adopting and amending their local architectural coatings rules. The proposed SCM described in
this staff report reflects advances in coating technologies since the last SCM was approved in
1989. The proposed SCM, in part, relies upon the technical efforts by the South Coast AQMD
staff to establish the interim limits in South Coast AQMD Rule 1113, which was adopted in
May, 1999. Also, the proposed SCM reflects nearly two years of study of architectural coatings,
and was developed in cooperation with the local air districts, the United States Environmental
Protection Agency, and the affected industry.



EXECUTIVE SUMMARY

A. INTRODUCTION

In this executive summary, we provide an abbreviated version of the information covered
in the staff report. The executive summary iswritten in “question and answer” format and covers
the following topics:

Summary of the proposed suggested control measure (SCM)
SCM development process and evaluation of alternatives
Compliance with the proposed SCM

Environmental |mpacts

Economic Impacts

Future Plans

B. SUMMARY OF PROPOSED SUGGESTED CONTROL MEASURE (SCM)
What are ar chitectural coatings?

Architectural coatings, as defined in the SCM, are coatings that are applied to stationary
structures and their appurtenances at the site of installation, to portable buildings at the site of
installation, to pavements, or to curbs. To be classified as an architectural coating, a coating
must be applied in the field, at the site of installation, rather than in a shop or factory where
pollution control equipment may beinstalled. The “appurtenances’ included in the definition
range from pipes to downspouts.

Architectural coatings include, but are not limited to paints, varnishes, stains, industrial
maintenance coatings, and traffic coatings. General use flat and non-flat (eggshell, satin,
semi-gloss, gloss) coatings account for about 61 percent of the sales of architectural coatings.
The remaining sales consist of avariety of speciaty coating categories. Architectural coatings,
as defined in this SCM, do not include aerosol coatings (e.g., Spray paint).

Why are we proposing the SCM?

We are proposing the SCM to help districts meet state implementation plan (SIP) and
California Clean Air Act (CCAA) plan requirements. The SIP is California’ s master plan for
achieving federa air quality standards. It includestheindividual local air districts' air quality
programs, the ARB’s mobile source, fuels, and consumer products control programs, California’'s
vehicle inspection and maintenance programs, and federal measures. The CCAA plans are
districts' plans designed to achieve the State ozone standard.



The SCM is aso necessary to help fulfill the conditions of a SIP lawsuit settlement
agreement. Specifically, on September 18, 1997, three environmental groups (Communitiesfor a
Better Environment, the Coalition for Clean Air, and the Natural Resources Defense Council)
filed alawsuit in the United States District Court for the Central District of California. The
lawsuit was filed against the ARB, the South Coast Air Quality Management District, and the
United States Environmental Protection Agency, and was related to California s progressin
achieving the 1994 SIP commitments. However, a settlement agreement was reached with these
groups, under which the ARB staff committed, among other things, to proposing a number of
control measures for the Board' s consideration, including the SCM for architectural coatings.

We are also proposing the SCM to update the last SCM for architectural coatings, which
was approved in 1989. Since that time, technological advancesin resin technology have made it
possible to meet lower VOC limits. The proposed SCM reflects these advances in technol ogy,
consistent with the South Coast AQMD’s May 14, 1999, amendments to Rule 1113.

Aswith all SCMs and model rules, we are also proposing the SCM to promote
consistency and uniformity among district rules. Thisis desirable because it makesit easier for
manufacturers and painting contractors to comply with district rules.

Finally, we are proposing the SCM and the associated Program Environmental Impact
Report (EIR) to provide assistance to the districts. When the 1989 SCM was approved, several
districts that attempted to adopt and implement rules based on it were delayed by legal actions
brought by some representatives of the architectural coatings industry. A central issuein these
lawsuits was whether the districts had adequately analyzed the potential environmental impacts
of their proposed rules, as required by the California Environmental Quality Act (CEQA). The
proposed SCM is supported by a comprehensive Program EIR prepared by the ARB, that can be
used by each district preparing whatever CEQA document a district chooses to prepare for its
own architectural coatingsrules. The ARB is committed to assisting the districts in adopting
architectural coatings rules based on the proposed SCM.

How are emissions from ar chitectural coatings controlled in the SCM?

Architectural coatings contain solvents, which evaporate when they are applied. Most of
the solvents used in architectural coatings are volatile organic compounds (VOCs) that contribute
to California sair quality problems. The SCM controls VOC emissions by establishing limits on
the VOC content of architectural coatings. These VOC limits are expressed in grams of VOC per
liter of coating (or pounds of VOC per gallon), less water and exempt compounds, and vary with
each coating category. In general, manufacturers will meet the VOC limits by replacing some of
the solvents in architectural coatings with water or other exempt compounds, or by increasing the
amount of solids, such asresins and pigments.



What ar chitectural coating categoriesarein the proposed SCM?

Asshown in Table 1 below, the proposed SCM (see Appendix A) will establish VOC
content limits for 47 categories (including subcategories) of architectural coatings. These coating
categories are very similar to those in existing district rulesin California. Thisisafull update of
the 1989 SCM, establishing standards for 47 categories of coatings. However, this SCM lowers
limitsfor only 11 of these 47 categories, relative to typical limits currently in effect in California.
These 11 categories account for about 80 percent of the total emissions from the categoriesin the
proposed SCM, and are noted in Table 1 with a double asterisk.

Tablel
Architectural Coatings Categoriesin Proposed Suggested Control Measure
Proposed VOC Effective
Coating Category Limit* Date

Flat Coatings 100** 1/1/2003
Non-flat Coatings

- All Others 150** 1/1/2003
- High Gloss 250 1/1/2003
Foecialty Coatings:
Antenna Coatings 530 1/1/2003
Antifouling Coatings 400 1/1/2003
Bituminous Roof Coatings 300 1/1/2003
Bituminous Roof Primer Coatings 350 1/1/2003
Bond Breakers 350 1/1/2003
Clear Wood Coatings

- Clear Brushing Lacquers 680 1/1/2003

- Lacquers (including lacquer sanding sealers) 550** 1/1/2003

- Sanding Sealers (other than lacquer sanding sealers) 350 1/1/2003

- Varnishes 350 1/1/2003
Concrete Curing Compounds 350 1/1/2003
Dry Fog Coatings 400 1/1/2003
Faux Finishing Coatings 350 1/1/2003
Fire-Resistive Coatings 350 1/1/2003
Fire-Retardant Coatings

- Clear 650 1/1/2003

- Opague 350 1/1/2003
Floor Coatings 250 1/1/2003
Flow Coatings 420 1/1/2003
Form-Release Compounds 250 1/1/2003
Graphic Arts Coatings (sign paints) 500 1/1/2003
High-Temperature Coatings 420 1/1/2003
Industrial Maintenance Coatings 250** 1/1/2004
Low Solids Coatings 120 1/1/2003
Magnesite Cement Coatings 450 1/1/2003
Mastic Texture Coatings 300 1/1/2003
Metallic Pigmented Coatings 500 1/1/2003




Table 1 (continued)
Architectural Coatings Categoriesin Proposed Suggested Control Measure
Proposed VOC Effective
Coating Category Limit* Date
Multi-Color Coatings 250** 1/1/2003
Pre-Treatment Wash Primers 420 1/1/2003
Primers, Sealers, and Undercoaters 200** 1/1/2003
Quick-Dry Enamels 250** 1/1/2003
Quick-Dry Primers, Sedlers, and Undercoaters 200** 1/1/2003
Recycled Coatings 250 1/1/2003
Roof Coatings 250 1/1/2003
Rust Preventative Coatings 400 1/1/2003
Shellacs
- Clear 730 1/1/2003
- Opague 550 1/1/2003
Specialty Primers, Sealers, and Undercoaters 350 1/1/2003
Stains 250** 1/1/2003
Swimming Pool Coatings 340 1/1/2003
Swimming Pool Repair and Maintenance Coatings 340** 1/1/2003
Temperature-Indicator Safety Coatings 550 1/1/2003
Traffic Marking Coatings 150 1/1/2003
Waterproofing Sealers
- Concrete/Masonry 400 1/1/2003
- Wood 250** 1/1/2003
Wood Preservatives 350 1/1/2003
* VOC limits expressed in grams VOC per liter of coating, less water and exempt

compounds, except for low solids coatings (which are expressed in grams VOC per liter
of coating, including water and exempt compounds).
*x VOC limit lower than typical limits currently in effect in California.

How does the proposed SCM compar e to the National Rule and South Coast Air
Quality Management District’s Rule 11137

Comparison to National Rule:

There are many differences between the proposed SCM and the U.S. Environmental
Protection Agency’s (U.S. EPA) Nationa Rule, which became effective on September 13, 1999.
The National Rule applies only to manufacturers and importers of architectural coatings while
the proposed SCM applies to manufacturers, distributors, retailers, and users of architectural
coatings. The Nationa Rule also has generally higher (less restrictive) VOC limits than current
district rules and the proposed SCM. For example, the proposed VOC limits in the National
Rule for the three largest coating categories (flat, non-flat, and industrial maintenance coatings)
are 250, 380, and 450 grams per liter, respectively. This compares with VOC limits of 100, 150
(excluding high gloss non-flat), and 250 grams per liter, respectively, for the same categoriesin
the SCM. The National Rule also includes 16 additional specialty categories that are not



included in the proposed SCM. These “nationa” categories are covered under one of the
existing coating categoriesin the SCM. Asdiscussed in detail in Chapter VI, ARB staff analyzed
these additional national categories and found that it was not necessary to add them to the
proposed SCM because: they are subject to other coating categories in existing district rules; are
not architectural coatings; or, are not sold in California.

Comparison to South Coast AQMD Rule 1113:

The proposed SCM isvery similar to the interim limits in the South Coast AQMD’s
Rule 1113 adopted in May, 1999. However, there are some differences in the coating categories
and VOC limits. The proposed SCM contains the following eight coating categories not
included in Rule 1113: antenna, antifouling, high gloss non-flat, bituminous roof primers, clear
brushing lacquer, flow, form release compounds, and temperature-indicator safety coatings. In
another five categories (bituminous roof, floor, high-temperature, pre-treatment wash primer, and
swimming pool repair and maintenance), the VOC limits differ. The differences between the
proposed SCM and Rule 1113 reflect that the SCM is designed to be implemented throughout
California, with varied climatic conditions. The differences also reflect the need to simplify
enforcement for districts with limited resources. Specifically, the proposed limits will allow
closely related coatings categories to be subject to the same VOC limit.

What isthe difference between the proposed SCM and a district rule?

Control of emissions from architectural coatingsis primarily the role of the local air
pollution control districts and air quality management districts (“air pollution control agencies’)
in California. Assuch, thelocal air pollution control agencies adopt and enforce their own
architectural coatingsrules. Suggested control measures (SCMs) are developed by the ARB in
conjunction with the districts, and serve as model rules for use by the districts when they adopt or
amend their architectural coatings rules. Widespread regulation of architectural coatings began in
1977, when the Air Resources Board approved the first SCM for architectural coatings. Many
districts adopted architectural coatings rules based on this SCM and on revisionsto the SCM in
1989. Currently, 17 of California’s 35 districts have adopted architectural coatings rules.

Doesthe SCM include an averaging provision?

No. Although the proposed SCM does not currently include an averaging provision, we
are currently working with interested parties to develop such aprovision. An averaging
provision would provide manufacturers with some additional flexibility to meet the regulation.
Under such an approach, a coating manufacturer would be able to meet the regulation by
averaging emissions of overcomplying products with emissions of noncomplying products. The
South Coast AQMD Rule 1113 contains such a provision, and we are considering the use of the
Rule 1113 averaging approach for the SCM, but with the inclusion of a sunset date. We are
proposing to include a sunset date to ensure that districts meet their SIP commitments. The
sunset date is not necessary for the South Coast AQMD averaging provision because their
architectural coatings rule contains future effective limits more stringent than those proposed in



the SCM. We plan to propose an averaging provision for the SCM when it is presented to the
Board at the June 22, 2000, Board meeting.

Doesthe SCM include any other provisionsto provide flexibility to industry?

Yes. The proposed SCM contains a specia provision for certain industrial maintenance
coatings sold and used in the San Francisco Bay Area, North Central Coast, and North Coast Air
Basins. This provision would allow limited use of industrial maintenance coatings with VOC
contents up to 340 g/l. Thisprovision is designed to address the need that public services and
industrial facilities have for higher VOC coatings in areas with persistent fog and cold
temperatures. Under this provision, the maximum loss in emission reductions from industrial
mai ntenance coatings in these areas would be five percent. We are proposing a quantifiable cap
on the loss in emission reductions from this provision to maximize the emission reductions
achieved from the industrial maintenance category. We worked closely with the affected
agencies in determining the total annual volume at 340 g/l needed to meet their demand under
these adverse climatic conditions.

What other requirementsareincluded in the proposed SCM?

The proposed SCM includes several other requirements, which are similar to those found
in existing district architectural coatings rules in California. These requirements include the
following:

Q) container labeling requirements regarding the date of manufacture, VOC content,
thinning recommendations, and labeling specific to selected coating categories,

2 reporting requirements specific to clear brushing lacquers, rust preventative
coatings, bituminous roof coatings; bituminous roof primers; specialty primers,
sealers, and undercoaters; coatings containing methylene chloride or
perchloroethylene; and recycled coatings,

(©)) a“painting practices’ provision designed to limit VOC emissions from open paint
containers,

4) athinning provision specifying allowable thinning practices,

5 a“sdll-through” provision allowing three yearsto sell products manufactured prior
to the effective date of aVVOC limit; and

(6) provisions specific to industrial maintenance and rust preventative coatings.

Areany products exempt from the SCM ?

Yes. Architectural coatings sold in containers with avolume of oneliter or less are
exempt from the SCM. Thisis consistent with district architectural coatings rulesin California
and the U.S. EPA’s national architectural coatings rule. Aerosol coating products are also
exempt. However, they are subject to the ARB’ s statewide aerosol coatings regulation. Finally,
products manufactured for use outside of the applicable district, or for shipment to other
manufacturers for reformulation or repackaging are also exempt.



Who would be affected by the proposed SCM amendments?

If adopted by the districts, the proposed SCM would apply to anyone who sells, supplies,
offersfor sale, or manufactures any architectural coating for use within the applicable district, as
well as any person who applies or solicits the application of any architectural coating within the
district. The primary impact would be on manufacturers and marketers of architectural coatings,
which will have to reformul ate some of their products. Manufacturers will need to devote
research and development resources to develop lower VOC products, and may aso need to use
more expensive resins, exempt solvents, or other ingredientsin their lower VOC formulations.
There may also be a slight impact on distributors and retailers, who must ensure that they are
selling or supplying products that comply with the new VOC limits. Suppliers of resins,
solvents, and other ingredients may be impacted, depending on whether there is an increased or
decreased demand for their products. Some industrial, institutional, or governmental users may
need to test the new products and adjust manuals and specifications to account for the new lower
VOC formulations. Finally, consumers, contractors, and other paint users may have to pay more
for some architectural coatings, or may have to make some adjustments in their use of the
reformulated products.

What arethedistrict SIP commitmentsfor architectural coatings?

Fivelocal air districtsin four federal 0zone nonattainment areas included control measure
commitments in the 1994 Ozone SIP to achieve additional VOC emission reductions from
architectural coatings. These districts are the South Coast AQMD, Ventura County APCD,

Y olo-Solano AQMD, Placer County APCD, and San Joaquin Valley Unified APCD.

Y olo-Solano AQMD and Placer County APCD are part of the same federal ozone nonattainment
areareferred to as the Sacramento Metropolitan nonattainment area. The staff report, Chapter 1,
provides information on the emission reduction commitments for architectural coatingsin the
1994 Ozone SIP by district and by attainment year.

Which districts ar e expected to adopt the proposed SCM?

At aminimum, we expect the 17 districts with current architectural coatingsrulesin
Californiato amend their rules based on the SCM (with the exception of the South Coast
AQMD, since the SCM was based on the interim limitsin their rule). These districtsarelisted in
Table 2 below. We also note that there are five districts that are nonattainment for the State
ozone standard that do not have an architectural coatings rule: Glenn, San Luis Obispo, Shasta,
and Tehama County Districts, and the Y olo-Solano AQMD. The SCM will be available for
adoption by these districts in order to reduce VOC emissions and attain or maintain the State
ozone standard.

We have worked closely with the districts in developing the SCM. Asaresult, the
California Air Pollution Control Officers Association issued a position paper urging districts to
adopt the SCM within 12 to 18 months of ARB approval. Architectural coatings used in districts
without architectural coatings ruleswill be subject to the VOC limitsin the U.S. EPA’s National
Rule.



Table2

Districts That Have Ar chitectural Coatings Rules
Antelope Valey APCD Monterey Bay Unified APCD
Bay AreaAQMD Placer County APCD
Butte County APCD Sacramento Metropolitan AQMD
Colusa County APCD San Diego County APCD
El Dorado County APCD San Joaguin Valley Unified APCD
Feather River AQMD Santa Barbara County APCD
Imperial County APCD South Coast AQMD
Kern County APCD Ventura County APCD
Mojave Desert AQMD

C. SCM DEVELOPMENT PROCESSAND EVALUATION OF ALTERNATIVES
How did ARB staff develop the proposed ar chitectural coatings SCM ?

The architectural coatings SCM was developed in cooperation with local air pollution
control agencies, the architectural coatingsindustry, the U.S. EPA, and other interested parties.
The development process included the following activities: (1) acomprehensive survey of
architectural coatings; (2) regular meetings with district and U.S. EPA Region IX, and industry
representatives; (3) an evaluation of durability and performance testing in several coating
categories; (4) an evaluation of the U.S. EPA’s national architectural coatings rule; (5) technical
analyses of all the coating categories proposed in the SCM; (6) an evaluation of aternativesto
the SCM in adraft program environmental impact report; and (7) an analysis of the cost impacts.
ARB staff aso conducted eight public workshops and meetings with individual manufacturers
and other interested parties from May 1998 through March 2000. A chronology of the public
meetings held is shown in the table below.

Table3

Chronology of Architectural Coatings Suggested Control Measure

Date M eeting L ocation
May 27, 1998 1% Public Workshop Sacramento, CA
August 20, 1998 2" public Workshop Sacramento, CA
March 30, 1999 3" Public Workshop Diamond Bar, CA
June 3, 1999 4™ public Workshop Sacramento, CA
July 1, 1999 5™ Public Workshop Sacramento, CA
September 8, 1999 6™ Public Workshop Diamond Bar, CA
December 14, 1999 7™ Public Workshop Diamond Bar, CA
March 16, 2000 8™ Public Workshop Sacramento, CA

To solicit additional information and comments, staff also held numerous individual
meetings and teleconferences with the districts, industry representatives, and the U.S. EPA.
Who has been most activein the process?



The local air pollution control agencies, architectural coatings manufacturers and
marketers, trade associations, and representatives of essential public services agencies have been
active in the development of the proposed SCM. The air pollution control agencies most
involved in the process are members of the Architectural Coatings Working Group of the
Cdlifornia Air Pollution Control Officers Association. The Working Group is composed of the
following air pollution control agencies:

Bay Area Air Quality Management District

Monterey Bay Unified Air Pollution Control District
Sacramento Metropolitan Air Quality Management District
San Diego County Air Pollution Control District

San Joaquin Valley Unified Air Pollution Control District
South Coast Air Quality Management District

Ventura County Air Pollution Control District

Y olo-Solano Air Pollution Control District

The manufacturers, marketers and users of architectural coatings that have been involved
in the process are too numerous to list, and include a broad cross-section of the industry. The
essential public services agencies and the trade associations representing architectural coatings
manufacturers or usersinclude the following:

California Department of Transportation

California Department of Water Resources

National Paints and Coatings Association (NPCA)
Paint and Decorating Contractors of America (PDCA)
Roof Coatings Manufacturers Association (RCMA)
Society for Protective Coatings (SSPC)

What infor mation was gathered in the ARB’s 1998 Ar chitectural Coatings Survey?

The ARB’s 1998 Architectural Coatings Survey collected detailed sales and formulation
information from over 150 manufacturers of architectural coatings for coatings sold in California
in 1996. Thisinformation was collected for 58 different coating categories and was collected
either on a product specific basis, or collectively from product groups that met certain criteria
(e.g. the products must be within a 50 gram VOC per liter content range). Specifically, for each
product or group of products, the survey requested the following information:

Coating category code

Number of products grouped
Interior or exterior use, or dual use
Carrier technology

Percent by weight volume solids
Density
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VOC actual

VOC regulatory

Thinning information
Cdlifornia sales (in gallons)

The survey aso requested for each product, or group of products, either: (1) the complete
formulation; or (2) the speciation of the VOC ingredients (and exempt VOCs). Manufacturers
were given either option to complete the survey.

ARB used the data collected in the survey to develop an updated emissions inventory for
1996. The technical information gathered in the survey was also used, along with other
information, to develop the proposed SCM.

Did ARB staff evaluate alter nativesto the proposed SCM ?

Yes. Under the California Environmental Quality Act (CEQA), project alternatives
should be identified in the Draft Program Environmental Impact Report (EIR). Alternatives
include measures for attaining the objectives of the proposed project, and provide a means for
evaluating the comparative merits of each alternative. An alternative evaluating the merits of not
having the project must also be included. The alternatives considered feasible are then evaluated
for potential environmental impacts that may result from their implementation.

The alternatives rejected as being infeasible in the Program EIR include:

(1) Performance-based standards, i.e., emission standards based on coating performance;

(2) Seasonal regulation, i.e., VOC limits for “high ozone season” only;

(3) Regiona regulation, i.e., exemption from VOC limits for regions that may not have
an ozone problem;

(4) Exceedance fees, i.e., allowing manufacturers to “pay to pollute;”

(5) Low vapor pressure exemption, i.e., exempting VOCs with low vapor pressuresin
determining the overall VOC content of a coating; and

(6) Reactivity-based VOC limits, i.e., VOC limits based on the ozone impacts of the
VOCsin acoating.

The following alternatives were considered feasible in the Program EIR, but were
rejected in favor of the proposed SCM:

(1) No project, i.e., assuming that the SCM will not be adopted;

(2) Extended compliance deadlines, i.e., extending all of the effective dates of the VOC
limitsto January 1, 2004,

(3) Further reduction of VOC content limits, i.e., adopting the “final” limits of the
May, 1999, SCAQMD Rule 1113 amendments (those with effective dates of
2005-2008); and
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(4) Product line averaging, i.e., allowing manufacturers to make products that have VOC
contents higher than the proposed VOC limitsin the SCM, if they compensate with
other products that are below the proposed VOC limits.

After further evaluation of the feasible alternatives, we are developing an averaging
provision that we plan to include in the proposed SCM presented to the Board at the
June 22, 2000, Board meeting. These alternatives are discussed in detail in Chapter V of the
Draft Program EIR.

How wer e the proposed VOC limitsin the SCM established?

Although the VOC limitsin the proposed SCM are similar to those in the South Coast
AQMD’sRule 1113, ARB staff performed an independent analysis of each of the proposed
limits. These analyses are included in Chapter V1 of the staff report. In proposing each of the
VOC limits, ARB staff considered: (1) the results of the ARB’s 1998 Architectural Coatings
Survey; (2) the number of complying products currently on the market; (3) trade journals and
other literature related to the product category; and (4) discussions with paint and resin
manufacturers. As mentioned previously, the proposed VOC limits are the product of extensive
interaction with the affected coatings industry, including discussions during eight public
workshops and numerous meetings and conference calls.  Although each of the proposed limits
is based on factors unigue to each individual coating category, the following guiding principles
were applied:

Technological and commercial feasibility - assuring that reformulation technologies will
be available by the effective date for each proposed limit, and that the overall
performance of complying products will be similar to that of noncomplying products.

Emission reductions achieved - assuring that our overall proposal will achieve the
maximum feasible reduction in emissions.

Minimize the potential for the use of Toxic Air Contaminants (TAC) - assuring that the
proposal can be met without an increased used of TACs.

D. COMPLIANCE WITH THE SCM PROPOSAL
How will manufacturersreformulate their productsto comply with the VOC limits?

Manufacturers of coatings above the proposed VOC limits will need to reformulate their
products to meet the applicable VOC limits. Manufacturers have the flexibility to choose any
formulation that meets the applicable VOC limits, and the reformulation options vary with each
coating category (see Chapter VI of the staff report). In general, VOC solvents will need to be
reduced, by increasing the amount of water, exempt solvents, or coating solids. In water-based
products, VOC solvents may be partially replaced with water. This may require the use of
different resin systems that require less VOC solvents. In solvent-based products, VOC solvents
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may be partially replaced with paint solids or exempt solvents such as acetone. These changes
may also require the use of different resin systems. For example, a higher solids formulation
may need to use aless viscous resin system to improve flow and leveling. Solvent-based
products may aso be reformulated to awater-based system. As mentioned previously, ARB staff
has proposed VOC limits that can be met without an increase in the use of Toxic Air
Contaminants.

AretheVOC limits proposed in the SCM technologically and commercially
feasible?

Yes. Asexplained in detail in Chapters IV and V1 of the staff report, staff believes all of
the VOC limits proposed in the SCM are technologically and commercially feasible by the
effective datesin the SCM. The proposed VOC limits are targeted towards the lowest VOC
content technology within a coating category that will adequately perform the intended function.
Although we believe that all of the proposed VOC limits are technologically and commercially
feasible, ARB staff will conduct technology reviews of the proposed VOC limitsin the SCM that
are lower than current limits, prior to their implementation. Thisis a standard practice for
consumer products regulations and is intended to identify any unanticipated problems prior to
implementation of the proposed VOC limits.

Our survey results demonstrate that for nearly all the coating categories, products are
currently available that comply with the proposed limits. For the 11 categories for which we are
proposing lower limits than the predominant limits in existing district rules, the complying
marketshares range from 13 to 74 percent, with the exception of swimming pool repair and
maintenance coatings. For this category, the survey indicated no complying products, but staff
identified technologies in Chapter V1 of the staff report that can be used by manufacturersto
meet the proposed VOC limit. The complying marketshares vary widely with each coating
category because the proposed limits were devel oped after considering a variety of factors unique
to each category. These factorsinclude the availability of reformulation options that may not be
used in current products, the variety of product types in a given coating category, patents that
may restrict some reformulation options, and economic issues.

Will the reformulated products perform similar to existing products?

Yes. ARB staff concludes that the overall performance of the reformulated products will
be similar to the performance of their higher VOC counterparts. This conclusion is based on:
(2) the current availability of complying products in the marketplace; (2) ARB staff’ s analyses of
each product category, as detailed in Chapter V1; and (3) the results of performance studies
conducted by independent laboratories (the “National Technical Systems (NTS) Study” and the
“Harlan Associates Study”). The NTS study showed that when compared to conventional
coatings, currently compliant, low-VOC coatings available today have similar application and
performance characteristics, including blocking resistance, mar resistance, adhesion, abrasion
resistance, and corrosion protection. The raw data from the Harlan Associates study was
published in 1995. Although somewhat dated, the information generally supports the results of
the NTS study. These studies are discussed in detail in Chapter IV of the staff report.
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What ar e the emission reduction benefits from the ar chitectural coatings SCM
proposal?

The total emission reductions from full implementation of the proposed VOC limitsis
estimated to be about 10 tons per day in California, excluding the South Coast AQMD.
This equates to about a 20 percent reduction in the total emissions from the coating categoriesin
the SCM. We are not counting any emission reductions in the South Coast AQMD, because the
interim limitsin their rule, as amended on May 14, 1999, are similar to those in the proposed
SCM. The emission reductions are calculated based on the predominant limit in existing district
rules. Many of the proposed limits will not achieve significant reductions because the proposed
limit is the same as the predominant limit in current district rules.

E. ENVIRONMENTAL IMPACTS
Why did we develop a Program EIR?

Both the California Environmental Quality Act (CEQA) and ARB policy require the ARB
to evaluate the potential adverse environmental impacts of proposed projects. Asexplainedin
the Draft Program EIR, the ARB is authorized to prepare a plan or other written document (such
as an environmental analysis chapter in the staff report) in lieu of an environmental impact
report. However, the ARB chose to develop aformal “Program EIR” to assist the districtsin the
adoption of the SCM. State law allows alead agency to prepare a Program EIR for a series of
actions that can be characterized as one large project (subject to certain requirements as
explained in the Program EIR). The ARB intends that each district may rely on the Program EIR
by incorporating it by reference in whatever CEQA documents a district chooses to prepare for
its own architectural coatings rule.

What ar e the expected environmental benefits of the ar chitectural coatings SCM?

The primary environmental benefit of the SCM amendments will be areduction in the
formation of tropospheric (ground level) ozone and PM o (minute particul ate matter of
10 microns or less equivalent aerodynamic diameter). It haslong been known that exposure to
ground level ozone and PM 1o have adverse impacts on public health. Research has shown that,
when inhaled, ozone and PM 1o can cause respiratory problems, aggravate asthma, and impair the
immune system.

In the presence of sunlight, the VOCs from architectural coatings and other sources react
with oxides of nitrogen (NOx) to form ozone. In addition, VOCs have been found to be a source
of PM 1, either through condensation of the VOCs or complex reactions of VOCs with other
compounds in the atmosphere. Therefore, districts that adopt the SCM will reduce their VOC
emissions and experience a positive impact on air quality and public health. The exact reductions
in ozone and PM o cannot be accurately predicted due to the wide variety of factors that impact
the formation of ozone and PM 0. These factors include atmospheric conditions, the ratio of
VOCsto NOy in the atmosphere, and the reactivity (ozone formation potential) of the individual
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VOCs emitted. However, numerous scientific studies have shown that by reducing VOC
emissions, ozone and PM 1o concentrations are reduced. Therefore, by reducing ozone and PM g
concentrations, this SCM would reduce the health risks posed by exposure to these pollutants.

Arethereany potential negative environmental impacts?

No. Inthe Draft Program EIR, we examined the potential effect of the proposed SCM on
air quality, water demand, water quality, public services (public facility maintenance, fire
protection), transportation and circulation, solid waste/hazardous waste, and hazards to the public
or the environment. Based on our analysis, we do not expect any significant adverse
environmental impacts to result from the implementation of the proposed SCM.

F. ECONOMIC IMPACTS
How did ARB staff evaluate the potential economic impacts of the proposed SCM?

ARB staff evaluated the economic impacts of the proposed SCM by: (1) conducting a
cost survey sent to manufacturers; (2) comparing the ingredient costs of typical low VOC
formulations with higher VOC formulations; and (3) comparing the retail prices of complying
formulations with higher VOC formulations. The analysis assumes that the SCM is implemented
statewide by districts (excluding the South Coast AQMD which has aready adopted arule with
similar interim limits). Asdetailed below, thisinformation was used to perform a business
impacts analysis and a cost-effectiveness analysis for the 11 coating categories where the VOC
limits in the proposed SCM are different from most current district VOC limits. The analysis
does not consider the economic benefit to manufacturers that choose to participate in the
averaging program that is under devel opment.

How was the business impacts analysis conducted and what ar e theresults?

In our economic impact analysis, we evaluated the potential impact of the proposed VOC
limits on profitability and other aspects of businesses subject to the limits. To conduct our
analysis, werelied on the estimated costs of compliance from our industry cost survey, ingredient
costs for typical complying and noncomplying formulations, and retail price surveys. We then
evaluated the impact of these costs on typical businesses using a combination of publicly
available financial databases (Dun and Bradstreet, Ward' s Business Directory of U.S
Manufacturing Industries), the ARB’s 1998 Architectural Coatings Survey, industry
journalg/literature such as the Chemical Market Reporter, and discussions with industry
representatives.

We utilized the change in “return-on-owners equity” (ROE) as an indicator of the limits
potential impacts on business profitability. The cost to comply with the proposed SCM, through
increased research and development, equipment purchases, and increased ingredients costs, is
presumed to impact abusiness ROE and therefore its profitability. The cost to reformulate
noncomplying products for atypical company was used to determine total annual reformulation
costs. Our analysisindicates the estimated change in ROE can vary from essentially no change
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to 2 percent change. The average change in ROE is about 1 percent, relative to the ROE before
the proposed SCM would take effect. This estimated change in ROE iswell within the changein
ROE estimated for other ARB and district rules.

Our ROE analysis for the proposed limits may overestimate the impact on businesses
because it assumes that all of the costs of the proposed limits will be absorbed by manufacturers.
In reality, we expect that at least some of the investment costs to comply with the proposed limits
will be passed on to consumers. The analysis aso does not quantify the extent of cost mitigation
due to “technology-transfer” between product lines and from contract manufacturers who make
essentially equivalent products for a number of competing businesses.

While we expect that most businesses will be able to absorb the costs of the proposed
l[imits without significant adverse impacts on their profitability, there is the possibility that some
individual businesses will be adversely affected when districts adopt the proposed SCM.
Therefore, it is possible that the proposed SCM may have a significant adverse impact on some
businesses that are not in a market position to invest monies to develop new low VOC products,
or to absorb the increased cost resulting from their compliance with the proposed SCM.

Based on our analysis, we do not expect the proposed limits in the SCM to have a
significant impact on employment, or business creation, elimination, or expansion. We also do
not expect the proposed SCM to have a significant impact on the competitiveness of California
businesses compared with those outside of California. Thisis because all companies that sell
these productsin Californiawould have to meet the proposed requirements, whether located in
California or outside of California.

The VOC limits in the proposed SCM will primarily impact architectural coatings
manufacturers, and marketers (companies which contract out the manufacturing of their
products). However, we recognize that other industries could also be impacted to a lesser
amount, which is difficult to quantify. These industries include distributors, retailers, and
“upstream” suppliers who supply solvents and other chemicals used in architectural coatings.

Distributors and retailers could be impacted because they need to ensure that
noncomplying products are not sold past the “sell-through period.” However, based on retail
sell-through data obtained during the development of ARB’s existing consumer products
regulations, we believe the existing three year sell-through period should provide ample time to
allow for the sale of noncomplying architectural coatings.

Upstream suppliers could be impacted because manufacturers will be purchasing some
different solvents, and other materials for their reformulated products. However, we do not
expect these changes to result in a magjor impact on the affected industries because chemical
companies generaly supply many different industries, and because many of the upstream
suppliers also provide the aternative products which will be used in the reformulated products.
In fact, we expect some upstream suppliers will benefit since the proposed limits are likely to
create new or increased demand for materials to be used in compliant formulations.
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Will the proposed SCM be cost-effective?

Yes. Cost-effectivenessis one measure of the SCM’ s efficiency in reducing a given
amount of pollutant (often reported in “dollars (to be) spent per pound of VOC reduced’). The
methodology used to determine cost-effectiveness is well established and often used to compare
aproposed regulation’ s cost-efficiency with those of other regulations. To calculate the cost
effectiveness of the SCM, we divided the estimated total annual cost to reformulate all
noncomplying products in a given category by the total emission reduction for the category. We
estimated the cost-effectiveness of each of the categories in the SCM where reductions will
occur. To conduct our analysis, we relied on specific formulation data from the “1998 ARB
Architectural Coatings Survey,” industry journalg/literature such as the Chemical Market
Reporter for ingredient unit prices, and discussions with industry representatives. Based on our
analyses, we estimate that the cost-effectiveness of the individual VOC limits ranges from
essentially no cost to about $7.70 per pound of VOC reduced. We estimate the average
cost-effectiveness weighted by emissions reductions across al the proposed limits to be about
$3.20 per pound of VOC reduced. These estimated cost-effectiveness values are within the
typical range of costs of existing ARB control measures and district rules.

Will consumers haveto pay morefor architectural coating products subject
to the proposed SCM?

Maybe. Consumerswill have to pay more for some products subject to the architectural
coatings SCM, depending on the extent to which manufacturers are able to pass along their costs
to consumers. Asexplained in Chapter VIII of the staff report, assuming that all the costs of the
proposed SCM are passed along to consumers, the change in cost per unit would range from no
cost to a cost increase of $7.90 per gallon, depending on the coating category. The average cost
increase per unit, is estimated to be about $1.40 per gallon.

G. FUTURE PLANS
Arethereany plansfor further emissionsreductions from architectural coatings?

Yes. If the Board approves the proposed SCM, staff will begin investigating the final
(2005-2008) VOC limitsin the South Coast AQMD’s Rule 1113. These limits are lower than
the limits proposed in the SCM, and affect the following categories in the SCM: floor coatings;
high-temperature coatings; industrial maintenance coatings; flats; non-flats; lacquers; primers,
sealers, and undercoaters; quick-dry enamels; quick-dry primers, sealers, and undercoaters,
recycled coatings; rust preventative coatings; and specialty primers, sealers, and undercoaters.
We will also consider developing mandatory “reactivity-based” limits which account for
differencesin individual VOC' s potential to form ozone. However, this approach would first
require a detailed survey with VOC speciation information on a product specific basis. Itis
staff’ s intent to continue our working relationships with the districts, U.S. EPA, and industry as
we investigate these potential future limits.

Will ARB staff track industry’s progresstoward the proposed VOC limits?
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Yes. Staff plansto conduct technology assessments for each coatings category with
lower proposed future limits at least one year prior to their effective date. We are convinced that
the proposed limits are feasible, based on all the evidence available to us. However, itis
standard practice for the ARB to conduct these reviews to ensure that unanticipated problems do
not arise. We will also track essential public servicestest programs and the National Technical
Systems (NTS) test program. Industry has also expressed interest in initiating a new test
program.

Will there be additional ar chitectural coatings surveys?

Yes. Staff currently anticipates beginning another architectural coatings survey in 2001
to 2002. It isexpected that the survey would collect speciated VOC information on a product
gpecific basis. Thisinformation is needed to determine the feasibility of reactivity-based control
strategies, as described in the response to the next question.

How will the “reactivity” of individual VOC’sbe considered in future ar chitectural
coating rules?

Every VOC reacts differently under ambient conditions to form ozone. Thistendency is
called the VOC' s “reactivity.” Individual VOCs vary both in their rate of ozone formation and in
the quantity of ozone formed. A relative reactivity scale (the maximum incremental reactivity
scale) was developed by Dr. William Carter to rank VOCs based on their tendency to form
ozone. Each VOC in this scaleis assigned an “ ozone formation potential” value based on smog
chamber studies or by comparison with ssimilar VOCs. Such arelative reactivity scaleisused in
the ARB’s existing Low Emissions Vehicle (LEV) program. Thisregulation first used the MIR
scale to determine the ozone forming potential of vehicle exhaust by utilizing reactivity
adjustment factors. By making areactivity adjustment to the emissions, an alternatively fueled
vehicleis able to emit more mass emissions, aslong as they are less reactive than those from a
gasoline fueled vehicle.

Traditional mass-based VOC limits have treated all VOCs equally, with no consideration
for the reactivity of individual compounds (other than exempting negligibly-reactive
compounds). However, the ARB staff recently proposed mandatory reactivity-based limits for
aerosol coatings, and intends to investigate the feasibility of incorporating mandatory reactivity-
based limits into the architectural coatings SCM.
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RECOMMENDATION

We recommend that the Board approve the proposed architectural coatings suggested
control measure and certify the Program Environmental |mpact Report.
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INTRODUCTION

A. OVERVIEW

Architectural coatings are coatings applied to stationary structures and their accessories,
and include such coatings as house paints, stains, industrial maintenance coatings, and traffic
coatings. Emissions from architectural coatingsin California are estimated to be about 130 tons
per day (TPD), on an annual average, of volatile organic compounds (VOC) in 1995. This
represents about eight percent of the total stationary source VOC emissions, and about four
percent of all VOC emissions statewide. This 130 TPD is more than al the VOC emissions from
petroleum refining and marketing combined, and is comparable in size to the VOC emissions
from the emission categories of pesticides, degreasing operations, and all other coatings.

VOC emissions are precursors to the formation of ozone and particulate matter (PM), two
of the most serious air pollutantsin California, for which the State and national ambient air
quality standards are exceeded in much of the state. VOCs react photochemically with oxides of
nitrogen (NOy) to form ozone. Ozoneis a strong oxidizer and irritates the human respiratory
system and damages plant life and property. VOCs also react in the atmosphere to form PM g
(particulate matter with an aerodynamic diameter less than 10 micronsin size). PMyg isinhaed
deep into the lungs and reduces human pulmonary function and increases inhalation of toxic
compounds. In the atmosphere, PM g limits visibility.

Control of emissions from architectural coatingsis primarily the responsibility of the
local Air Pollution Control Districts (APCD) and Air Quality Management Districts (AQMD).
The Air Resources Board (ARB or Board), in part through its oversight responsibilities, approved
a Suggested Control Measure (SCM) for architectural coatingsin 1977, and amended it in 1985
and 1989. The 1989 amendments (Appendix B) were undertaken in cooperation with the
Cdlifornia Air Pollution Control Officers Association (CAPCOA). The SCM has been used as a
model for districts when adopting and amending their local architectural coatingsrules. The
traditional approach used to reduce emissions through architectural coatings rulesis by setting
VOC content limits for various coating categories. In thisway, high-VOC coatings are either
replaced by existing low-VOC coatings, or the high-VOC coatings are reformulated to meet the
VOC limits.

Given the advances in coating technologies over the past ten years, and given the need for
further emission reductions to attain health-based air quality standards in many districts, the
ARB, in cooperation with the districts, has undertaken severa projectsin the last few yearsto
evaluate the technology of architectural coatings. The ultimate goal of these projects was to
determine if the 1989 SCM could be updated so that further emission reductions can be achieved
from architectural coatings when districts adopt or amend architectural coatings rules.

In this staff report, we present the results of nearly two years of study of architectural
coatings, which ultimately led to our proposal to update the SCM. Our evaluation included a
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survey of architectural coatings sold in California, an evaluation of United States Environmental
Protection Agency’s (U.S. EPA) Nationa Rule for Architectural Coatings (National Rule), an
examination of several compliance flexibility options, and technology assessments. We also
present several proposed long-term efforts that can ultimately improve the effectiveness of the
SCM and district architectural coatings rules.

B. ARCHITECTURAL COATINGSINDUSTRY

Architectural coatings, as defined in the SCM, are coatings that are applied to permanent
structures or portable buildings, to pavements and curbs, and to any accessories to stationary
structures. To be classified as an architectural coating, a coating must be applied in the field, at
the site of installation, rather than in a shop or factory where pollution control equipment may be
installed. Encompassed in the architectural coatings category are coatings applied to homes,
schools, factories and processing plants, public utilities, and structures. The accessories included
in the definition range from pipes to downspouts.

Coatings are used primarily for beautification and protection. Architectural coatings are
designed specifically to be applied to a variety of surfaces, including metal, wood, plastic,
concrete, bricks, and plaster. Some coatings are designed to be on the surface, while others are
meant to be on the substrate with other coatings adhering to them. Some coatings are designed to
impregnate the surface, while others are transparent and allow the substrate to be visible. Some
of the specialty coatings in the architectural coatings category are formulated to withstand traffic,
electrical energy, chemicals, caustics, and abrasion. Architectural coatings are applied by a
variety of methods including brush, roller, spray gun, or specialized equipment. Architectural
coatings must also meet the application and performance expectations of do-it-yourselfers,
professional painting contractors, and maintenance personnel.

Architectural coatings are formulated using four main categories of ingredients:

Resins (polymers or binders) that bind the pigments and additives together and form a
film upon drying. Sometimes copolymers are used to modify the properties of the
primary resin. Some resins used in architectural coatings include alkyds, latex, oils,
vinyls, acrylics, cellulosics, epoxies, urethanes, and polyurethanes.

Pigments, finely ground powders dispersed in the paint, provide its color, ability to hide
the underlying surface, and other properties.

Solvents are the volatile carriers used to control the viscosity of the paint and provide
application properties. Some solvents used are water, alcohols, glycols, glycol ethers,
ketones, esters, and aromatic or aliphatic hydrocarbons.

Additives or speciaty chemicals, which assist in manufacture and application, may
improve the properties of the finished film. Some examples of additivesinclude
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preservatives, wetting agents, coalescing agents, freeze-thaw stabilizers, anti-foam agents,
and thickeners.

In addition, extenders such as limestone, clay, gypsum, talc, and silica are sometimes
added for performance characteristics or to control cost, but extenders generally are detrimental
to application, gloss, and overall durability of coatings. Therefore, the highest performing paints
consist of a balanced formulation of pigments and binders. They are available in awide range of
colors, gloss, and performance characteristics.

One important criterion for selecting coatings is durability. Exterior paints must be able
to stand up to sunlight, humidity, water, heat, cold, ice, snow, and air pollution. Interior paints
are chosen for their color, gloss, and ability to withstand scrubbing.

Architectural coatings are usually purchased ready-to-use, athough some comein two
components that must be mixed prior to application. Coatings are sometimes thinned when they
are too thick to spray or brush, or when low temperature or high humidity hamper application
properties. Water-based coatings are thinned with water only, whereas solvent-based coatings
can only be thinned with organic solvents. Solvents are also used with water-based coatings
following soap and water cleanup of spray guns to prevent deterioration of the equipment.

Table I-1 shows the top ten architectural coatings manufacturers, by volume, in California
in 1996, listed alphabetically.

Tablel-1
Top Ten Architectural Coatings Manufacturers
(in Californiain 1996)
Behr Process Corporation
Conco Paint Company
Dunn-Edwards Corporation
Frazee Industries
ICl Paints
Kelly-Moore Paint Company
Sherwin-Williams Company
Smiland Paint Company
Vista Paint Corporation
Western Colloid Products

C. BACKGROUND

Before discussing the proposed SCM, it isimportant to first review abrief history of the
regulation of architectural coatingsin California, including recent federal activities, aswell asthe
State Implementation Plan commitments, for architectural coatings.

1 History of the Regulation of Architectural Coatingsin California
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Widespread regulation of emissions from architectural coatingsin California began with
the approval of the SCM for architectural coatings by the ARB in 1977. Subsequently, many of
the local air districts adopted rules based on this SCM. ARB’s SCM was amended in 1985, and
most recently in 1989. Again, many districts adopted or amended their architectural coatings
rules after these revisionsto the SCM. Districts have also revised their rules independent of
changes to the SCM.

Currently, 17 of California’ s 35 local air districts have an architectural coatings rule.
These 17 districts encompass about 95 percent of California s population and are listed in
Tablel-2. Appendix C lists the current VOC limits for the coating categories contained in these
17 districts’ rules. Appendix C also liststhe limitsin ARB’s 1989 SCM and U.S. EPA’s
National Rule.

Tablel-2

Districts That Have Ar chitectural Coatings Rules
Antelope Valey APCD Monterey Bay Unified APCD
Bay AreaAQMD Placer County APCD
Butte County APCD Sacramento Metropolitan AQMD
Colusa County APCD San Diego County APCD
El Dorado County APCD San Joaguin Valley Unified APCD
Feather River AQMD Santa Barbara County APCD
Imperial County APCD South Coast AQMD
Kern County APCD Ventura County APCD
Mojave Desert AQMD

In 1990, several districts amended their architectural coatings rules based on the
1989 SCM, lowering many VOC limits, which were to go into effect afew years later. Shortly
after the adoption of these limits, however, a group of coatings manufacturersfiled alawsuit
against the ARB and these districts claiming, among other things, that the 1990 amendments did
not comply with the California Environmental Quality Act (CEQA). The lawsuit alleged that the
districts CEQA analyses did not adequately address potentially significant air quality impacts
related to seven alleged impacts arising from the implementation of the lower VOC limits. Asa
result of these lawsuits, the courts invalidated the rules adopted by the South Coast AQMD, the
Bay Area AQMD, and Ventura County APCD, on the grounds that these districts did not prepare
adeguate environmental analyses under CEQA. Accordingly, these districts were prevented from
going forward with the lower VOC limits for industrial maintenance coatings, lacquers, quick-
dry enamels, and quick-dry primers, sealers, and undercoaters. However, Santa Barbara County
APCD was not sued within the prescribed time period and retained the VOC limits of their
amended rule.

Regarding the environmental analysis prepared by the South Coast AQMD, the District
prevailed on six of the seven aleged impacts. The court suggested that further study be
undertaken to determine whether or not illegal thinning of coatingsin the field resultsin a
negative air quality impact before the 1990 amendments could be re-adopted. An appellate court
has rejected the manufacturers' appeals of the original ruling on the other six alleged impacts.
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In response to the court’ s decision, the South Coast AQMD conducted unannounced site
visits in 1996 to determine the impact of thinning within the district. Thisfield study determined
that although some thinning was occurring, it was not in excess of the district limits. The South
Coast AQMD continued to augment their 1996 field study through 1999. Again they concluded
that the coating applicators do not engage in widespread thinning, and even when thinning
occurs, the coatings VOC content limits are not exceeded. (South Coast AQMD, 1996,

South Coast AQMD, 1999)

The South Coast AQMD amended its rule in November 1996 to lower the VOC limits for
some coating categories based on the concept of reformulation of existing coatings. The South
Coast AQMD also increased the VOC limit for other coating categories and reinstated higher
VOC limits pursuant to the court order. These amendments implemented Phase | of the
District’s plan for reducing VOC emissions from architectural coatings.

There have been severa other lawsuits brought by coatings manufacturers against
districts and the ARB since 1990, including lawsuits filed against the South Coast AQMD, the
ARB, and the U.S. EPA regarding the South Coast AQMD’ s adoption of its 1996 rule
amendments. The lower courts have ruled in favor of the air quality agencies on essentially all
issues, although several issues are still before the courts and have not yet been decided.

The Bay Area AQMD made a minor amendment to its architectural coatingsrulein
November 1998 to address low solids coatings. The South Coast AQMD again amended itsrule
on May 14, 1999, to implement Phase |1 of the District’s plan for reducing VOC emissions from
architectural coatings, and to readopt limits negated in 1990. Several industry groupsfiled
lawsuits challenging the 1999 amendments based on various legal theories. These lawsuits are
still pending before the Orange County Superior Court. While afew preliminary matters have
been resolved, the court has not yet issued a decision on the major issuesinvolved in the
lawsuits.

Except for the South Coast AQMD, most districts have the same VOC limits as the 1989
SCM for most categories. The most notable exceptions are the industrial maintenance, quick-dry
enamels, and quick-dry primer, sealer, and undercoater categories, all of which frequently have
higher (lessrestrictive) VOC limitsin district rules than in the 1989 SCM.

Santa Barbara County APCD had the most stringent architectural coatingsrulein
Cdliforniaduring the early 1990s. The current VOC limit of 350 grams per liter (g/l) for lacquers
is lower than the South Coast AQMD’s 550 g/l current VOC limit for this category. Santa
Barbara County APCD has a 340 g/l VOC limit for industrial maintenance (IM) including
anti-graffiti coatings, and their current VOC limit for the industrial maintenance high-
temperature coatings is 420 g/l. Theselimitsare al lower than the South Coast AQMD’ s current
limits. The quick-dry enamel category has a VOC limit of 250 g/l, which isthe limit scheduled to
go into effect in the South Coast AQMD in 2002.

25



San Joaquin Valley Unified APCD and Sacramento Metropolitan AQMD both have
current VOC limits of 340 g/l for IM coatings. Placer County APCD, San Joaquin Valley
Unified APCD, and Sacramento Metropolitan AQMD have aVOC limit of 340 g/l for industrial
maintenance anti-graffiti coatings. For industrial maintenance high-temperature coatings, Placer
County APCD, San Joaquin Valley Unified APCD, Sacramento Metropolitan AQMD, and Bay
Area AQMD al have aVOC limit of 420 g/l.

2. U.S. EPA and the National Architectural Coatings Rule

In the 1990 Clean Air Act Amendments, the U.S. Congress enacted section 183(e), which
established a new regulatory program for controlling VOC emissions from consumer and
commercia products. Section 183(e) directsthe U.S. EPA Administrator to determine the
ozone-forming potential of these products, and to prioritize the need for regulation of these
products. Architectural coatings werein thefirst group of products to be regulated.

In 1992, the U.S. EPA initiated a regulatory negotiation (Reg-Neg) processto assist in
fulfilling its obligation for a national architectural coatings rule, as required by section 183(e) of
the federal Clean Air Act. The Reg-Neg processis an alternative to the traditional approach to
rulemaking in which stakeholders from industry, consumers, air pollution control agencies,
environmental groups, and labor organizations attempt to reach consensus on key regulatory
issues for developing arule. 1n 1992, the U.S. EPA conducted a survey of national sales of
architectural coatings and emissions. After two years of negotiations and the proposal of a draft
rule, consensus could not be reached, and in September 1994, the Reg-Neg process concluded.
The U.S. EPA then initiated development of a national architectural coatings rule through
conventional rule development.

The U.S. EPA proposed a draft rule in June 1996 that established specific VOC limits for
various categories of architectural coatings. The national architectural coatings rule was
finalized in September 1998. The Nationa Rule went into effect throughout the country,
including al Californiadistricts, on September 13, 1999.

The National Rule contains over 20 categories that are not typically included in district
rules. In addition, for many of the categories that are in both the district rules and the National
Rule, the National Rule has definitions that differ significantly from those of the district rules.
All but two of the VOC limitsin U.S. EPA’s National Rule are equal to or less stringent than
existing district rules. Roof coatings and traffic paints are the two categories that have lower
VOC limitsin the National Rule than most district rules. The applicable VOC limitsin the
National Rule are also listed in Appendix C and are compared to the proposed SCM. Further
discussion of the National Rule is contained in Chapter I11.
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3. State Implementation Plan Commitments

In November 1994, the Board adopted California’ s 1994 State Implementation Plan (SIP)
for ozone to comply with the federal Clean Air Act. The SIP is California s master plan for
achieving the federal air quality standards. It includesthe individual local air districts’ air quality
programs, the ARB’ s mobile source, fuels, and consumer products control programs, California’'s
vehicle inspection and maintenance programs, and federal measures. California’ s 1994 Ozone
SIP was approved by the U.S. EPA in September 1996.

Fiveloca air districtsin four federal ozone nonattainment areas included control measure
commitments in the 1994 Ozone SIP to achieve additional VOC emission reductions from
architectural coatings. These districts are the South Coast AQMD, Ventura County APCD,

Y olo-Solano AQMD, Placer County APCD, and San Joaquin Valley Unified APCD.

Y olo-Solano AQMD and Placer County APCD are part of the same federal ozone nonattainment
areareferred to as the Sacramento Metropolitan nonattainment area. Table I-3 lists the emission
reduction commitments for architectural coatingsin the 1994 Ozone SIP by district and by
attainment year.

Tablel-3
1994 Ozone SIP Commitments For VOC Emission Reductions
From Architectural Coating M easures
District Attainment Committed Emission Status of
Y ear Reductionsin Attainment Rulemaking
Y ear
TPD Per centage
San Joaquin 1999 * 15 7 In progress
Valley
Placer County 2005 16 9 Adopted 1997
Y olo-Solano In progress
Ventura County 2005 0.9 15 In progress
South Coast 2010 62.3 75 Adopted Phases| & I

* The U.S. EPA isin the process of reclassifying San Joaquin Valley as severe nonattainment with
an attainment date of 2005.

As mentioned earlier, the South Coast AQMD adopted the first phase of its architectural
coatings rule in November 1996, and the second phasein May 1999. The Placer County APCD
also adopted revisions to its architectural coatings rule in August 1997, fulfilling its 1994 Ozone
SIP commitment.

Both the South Coast AQMD and Ventura County APCD have adopted revisions to their
1994 Ozone SIP plans. 1n 1996, the South Coast AQMD adopted a major revision to their 1994
Ozone SIP plan. This plan revision isthe 1997 Air Quality Management Plan (AQMP). The
South Coast AQMD'’ s architectural coating commitment changed in the 1997 AQMP, dropping
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the percent emission reduction commitment from near-term (by the year 2000) rule revisions,
from 75 to 50 percent. The remaining 25 percent reduction isto come from long-term
(post-2000) commitments. Overall, the South Coast AQMD’ s commitment remains unchanged.
The ARB approved the 1997 AQMP as a SIP revision in January 1997, and transmitted the
revision to the U.S. EPA in February 1997. On January 12, 1999, the U.S. EPA proposed to
partialy approve and partially disapprove this SIP revision. The U.S. EPA proposed to approve
procedural requirements, and baseline and projected emission inventories, but proposed to
disapprove VOC and NOy control measures, the attainment demonstration, and quantitative
milestones and reasonabl e further progress provisions. The architectural coatings plan
commitment was among the ones that was lessened in the 1997 AQMP, and the U.S. EPA has
proposed to disapprove this commitment. Because the U.S. EPA did not finalize this proposed
ruling, the 1994 Ozone SIP was until recently still the applicable SIP for the South Coast
AQMD.

In December 1999, the South Coast AQMD adopted an amendment to its 1997 AQMP,
which revises the local ozone control strategy of the 1997 AQMP. The ARB approved this
amendment in January 2000 as arevision to the ozone SIP and forwarded it to the U.S. EPA.
The U.S. EPA approved this 1999 AQMP amendment on April 10, 2000, and it became effective
May 10, 2000. Thus, the 1999 amendment to the South Coast AQMD’s 1997 AQMP now
replaces the 1994 plan as the applicable SIP for the South Coast AQMD. This 1999 amendment
includes a proposed third phase revision to Rule 1113 to achieve the remaining emission
reductions from architectural coatings committed to in the 1994 Ozone SIP.

In October 1997, the Ventura County APCD likewise adopted revisionsto its SIP
commitments, including minor revisions to its architectural coatings commitment. These
revisions included amending the proposed adoption date and revising the emission reduction
commitment. The ARB transmitted these revisions to the U.S. EPA in November 1997. The
U.S. EPA finalized approval of this SIP revision on April 21, 1998.

The South Coast AQMD and the San Joaquin Valley Unified APCD are planning to
update their SIPsin the year 2001. The emission reduction commitments for architectural
coatings will be reviewed as part of thisactivity. These SIP revisionswill also incorporate new
statewide emission reduction strategies which ARB staff expects to present to our Board in early
2001.

Table I-4 below shows that staff believes that the proposed SCM will achieve sufficient
reductions when compared to the percentage emission reductions claimed by the San Joaguin
Valley Unified, Ventura County, and Y olo-Solano districtsin their 1994 ozone SIPs. In fact, the
proposed SCM is expected to achieve about a 20 percent emission reduction, which is greater
than any of the SIP commitments of these three districts. The mass emission reductionsin some
cases are less than those claimed in the 1994 ozone SIP (see Table I-3), primarily because the
architectural coatings emissions inventory used in the 1994 ozone SIP is larger than the 1998
survey data used to calculate emission reductions from this proposed SCM. The official ARB
emission inventory for architectural coatingsisin the process of being updated to reflect these
new data. The valuesin Table I-4 assume that the emissions from architectural coatings are
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approximately 100 TPD, on an annual average, statewide, not including emissions from thinning
and clean-up (ARB, 1999). The emission reductions from the SCM are estimated to be 10 TPD,
in the non-South Coast AQMD portion of the State.

Tablel-4
Comparison of Estimated Emission Reductions From the Proposed SCM
and the 1994 Ozone SIP Commitments

District District’'s District’'s 1994 SIP Recalculated District’'s District's
percent of architectural commitment 1994 SIP percent of SCM reduction
California’s | coatingsinventory reduction commitment reductions from SCM
population (100 TPD * A) (© reduction (A/55%)(100) (D* 10.3

(A) =(B) (B*C) (D) TPD)

San 9.3% 9.3TPD 7% 0.7TPD 16.9% 1.7TPD

Joaquin

Valley

Ventura 2.2% 22TPD 15% 0.3TPD 4.0% 0.4TPD

Yolo- 0.8% 0.8TPD 9% 0.1TPD 1.5% 0.2TPD

Solano

In 1997, the U.S. EPA promulgated a new national 8-hour ozone standard, and new
national standards for particulate matter (PM19 and PM5). On May 14, 1999, the U.S. Court of
Appeals for the District of Columbia put implementation of the new standards on hold. The
Court ruled that the agency had overstepped its constitutional authority in setting the new
standards because, among other things, it did not clearly articulate the rationale used in selecting
specific levelsfor the standards. The court remanded all of the standards to the U.S. EPA for
further consideration. During remand, the status of the standardsis asfollows. (1) the Court
vacated the new PM 1 standard, (2) the Court left the new eight-hour ozone standard in place, but
held that the standard “cannot be enforced,” and (3) the Court will decide in the future whether
the PM 5 standard should be vacated outright, or remain in place while the case is remanded to
the U.S. EPA. The U.S. EPA appealed the court’ s decision to the full U.S. Court of Appeals;
however, anarrowly divided Court let the decision stand. U.S. EPA asked the Supreme Court to
review the decision and is awaiting their response.

The court decision has no immediate impact on California s air quality programs, because
most of California continuesto violate the pre-existing national and State one-hour ozone and
PM o standards, and the court decision did not affect the applicability of these standards. In
general terms, California s one-hour ozone standard is similar in itsimpact to the new federal
eight-hour standard. Regardless of the ultimate legal fate of the new federal standards, ARB and
the districts will need to pursue new emission reduction measures to attain the existing standards.

4. California Clean Air Act
In addition to the federal planning requirements, the California Clean Air Act (CCAA)
imposes a separate set of planning requirements on local air districts. The CCAA was enacted in

1988, and has the fundamental goal that all areas of California are to attain the State ambient air
quality standard for ozone by the earliest practicable date. The State one-hour ozone standard is
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set by the ARB, and is more stringent than the federal one-hour ozone standard. As specified in
the CCAA, the ARB has designated areas of Californiato bein “attainment” or “nonattainment”
for the State ozone standard. Local districts that are nonattainment for the State ozone standard
are required by the CCAA to prepare plans, which must be designed to achieve and maintain the
standard by the earliest practicable date. In developing their plans each district determines which
measures are necessary to include, as well as the specific details of each included measure.

Of the 35 digtrictsin California, 22 are nonattainment for the State one-hour ozone
standard and have air quality planning responsibilities. Of the 22 ozone nonattainment districts,
al but five already have an architectural coatingsrule. These five districts are the Glenn, San
L uis Obispo, Shasta, and Tehama County Districts, and the Y olo-Solano AQMD.

In many of the nonattainment districts, substantial additional emission reductions will be
necessary in order to achieve and maintain the State ozone standard. If needed, the SCM will be
available for adoption by the above five districts in order to reduce VOC emissions and attain or
maintain the State ozone standard. The Y olo-Solano AQMD needs the SCM as part of its federal
SIP commitment. The remaining 16 districts (not counting the South Coast AQMD, which has
already adopted arule that will achieve greater emission reductions than the proposed SCM)
could also revise their existing rules to be consistent with the SCM, in order to achieve greater
emission reductions from the SCM’s more stringent VOC limits.
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PROPOSED SUGGESTED CONTROL MEASURE

In this chapter, we provide a plain English discussion of the staff’s proposed suggested
control measure (SCM) for architectural coatings, which is contained in Appendix A. All
sections of the proposed SCM are discussed below. Where applicable, key terms or concepts of
the proposed SCM are discussed.

Thisisthefirst updating of this SCM since 1989. Where applicable, we discuss where
the proposed SCM’s provisions differ from those of the 1989 SCM. However, it isimportant to
point out that in devel oping the proposed SCM, staff approached this as anew SCM, not as
amendmentsto the 1989 SCM. Accordingly, staff evaluated the technical and commercial
feasibility of the proposed VOC limitsfor al of the categories, not just those that differ from the
1989 SCM. For the reader’ s information, the 1989 SCM is contained in Appendix B.

Control of emissions from architectural coatingsis primarily the responsibility of the
local air pollution control districts and air quality management districts, collectively referred to as
districts. The proposed SCM may be used as amodel by the districts when adopting and
amending their local architectural coatings rules. Accordingly, throughout the staff report
references are made to the most common or most restrictive district VOC limits, since the district
rules are the enforceabl e regul ations.

Although the proposed SCM does not currently contain an averaging provision, we are
continuing to work with all interested parties to develop such aprovision. We plan to include an
averaging provision in the SCM that is presented to the Board at the June 22, 2000, public
meeting.

A. APPLICABILITY

The proposed SCM, like the 1989 SCM, applies to manufacturers, distributors, and users
of architectural coatings, and minor wording changes have been made to clarify applicability.
Aerosol coatings are not considered architectural coatings and the aerosol coating exemption was
reworded to emphasize thisfact. The exemption for architectural coatings sold in containers of
less than one liter has been further clarified by indicating that the exemption is based on volume.
The 1989 SCM contains an exemption for emul sion-type bituminous pavement sealers, and that
exemption has been deleted in the proposed SCM, to be consistent with U.S. EPA’ s national
architectural coatings rule, and because those are very-low VOC products.

B. DEFINITIONS
To help clarify and enforce the proposed SCM, Section 2 of the proposed SCM provides
new or revised definitions for terms used which are not self-explanatory. Forty-one architectural

coatings categories are contained in the proposed SCM, some of which are further
subcategorized. For example, the shellacs category is further subcategorized into clear and
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opague products, asisthe fire-retardant coatings category. Due to the subcategorization of some
categories, the proposed SCM defines 47 categories or subcategories of architectural coatings for
which limits are proposed. These definitions are largely consistent with those in the South Coast
AQMD’s architectural coating rule (Rule 1113) and the National Rule, with afew exceptions.

While some of the product categories in the existing SCM are not found in the proposed
SCM, no product categories have been eliminated. For example, products included in the below
ground wood preservatives category in the 1989 SCM would be included in the wood
preservatives category under the proposed SCM.

We are proposing to add definitions for 20 architectural coatings product categories that
were not included in the 1989 SCM: antenna coatings, antifouling coatings; bituminous roof
coatings; bituminous roof primers; clear brushing lacquers; faux finishing coatings, fire-resistive
coatings, flat coatings; floor coatings; flow coatings; low solids coatings; non-flat coatings,
non-flat high gloss; quick-dry enamels; quick-dry primers, sealers, and undercoaters; recycled
coatings, rust preventative coatings; specialty primers, sealers, and undercoaters,; temperature-
indicator safety coatings, and waterproofing concrete/masonry sealers.

C. STANDARDS

The proposed SCM differs from the 1989 SCM by adding new product category
definitions, VOC limits, and by adding more stringent VOC limits for some existing categories.
A total of 47 VOC limits are proposed, most of which are consistent with the interim limitsin
South Coast AQMD’sRule 1113. The new or modified VOC limits, with the exception of the
VOC limit for industrial maintenance coatings, would become effective on January 1, 2003. The
VOC content limit for industrial mai ntenance coatings has a proposed effective date of
January 1, 2004.

The table of standards in the proposed SCM, reprinted below as Table 11-1, contains the
proposed limits for maximum VOC content in each category of architectural coatings, and the
proposed effective date. If the coating is represented in any way that indicates it can be used in
more than one of the coating categories listed in Table 11-1, then the lowest, or most restrictive,
VOC content limit will apply. The most restrictive VOC content limit appliesto all architectural
coatings listed in Table 11-1, with the exception of the following: lacquer coatings (including
lacquer sanding sealers); metallic pigmented coatings; shellacs; fire-retardant coatings,
pre-treatment wash primers; industrial maintenance coatings; low-solids coatings; wood
preservatives; high - temperature coatings; temperature-indicator safety coatings, antenna
coatings, antifouling coatings; flow coatings; and bituminous roof primers. Eleven of the 47
proposed VOC limits are more stringent than the most predominant existing district limits.

If a coating does not meet any of the definitions for the categories listed in
Table l1-1, that coating will be classified as either aflat or a non-flat coating, depending upon its
gloss, and the corresponding VOC content limit will apply. 1nthe 1989 SCM, al coatings not
contained in the table of standards would have to meet a default VOC limit of 250 g/I.

32



Tablell-1
VOC CONTENT LIMITSFOR ARCHITECTURAL COATINGS

Limits are expressed in grams of VOC per liter® of coating thinned to the manufacturer’s
maximum recommendation, excluding the volume of any water, exempt compounds, or colorant
added to tint bases. “Manufacturer’ s maximum recommendation” means the maximum
recommendation for thinning that is indicated on the label or lid of the coating container.

Coating Category Effective 1/1/2003 Effective 1/1/2004

Flat Coatings 100
Non-flat Coatings 150
Non-flat Coatings High Gloss 250
Specialty Coatings:

Antenna Coatings 530
Antifouling Coatings 400
Bituminous Roof Coatings 300
Bituminous Roof Primers 350
Bond Breakers 350
Clear Wood Coatings

- Clear Brushing Lacquers 680

Lacquers (including lacquer sanding 550

sealers)

Sanding Sealers (other than lacquer 350

sanding sealers)

Varnishes 350
Concrete Curing Compounds 350
Dry Fog Coatings 400
Faux Finishing Coatings 350
Fire-Resistive Coatings 350
Fire-Retardant Coatings:

Clear 650

Opague 350
Floor Coatings 250
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Coating Category Effective 1/1/2003 Effective 1/1/2004

Flow Coatings 420
Form-Release Compounds 250
Graphic Arts Coatings (Sign Paints) 500
High-Temperature Coatings 420
Industrial Maintenance Coatings 250
Low Solids Coatings” 120
Magnesite Cement Coatings 450
Mastic Texture Coatings 300
Metallic Pigmented Coatings 500
Multi-Color Coatings 250
Pre-Treatment Wash Primers 420
Primers, Sealers, and Undercoaters 200
Quick-Dry Enamels 250
Quick-Dry Primers, Sealers, and 200
Undercoaters
Recycled Coatings 250
Roof Coatings 250
Rust Preventative Coatings 400
Shellacs:

Clear 730

Opague 550
Specidty Primers, Sealers, and Undercoaters 350
Stains 250
Swimming Pool Coatings 340
Swimming Pool Repair and Maintenance 340
Coatings
Temperature-Indicator Safety Coatings 550
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Coating Category Effective 1/1/2003 Effective 1/1/2004
Traffic Marking Coatings 150
Waterproofing Sealers:
Concrete/Masonry 400
Wood 250
Wood Preservatives 350

& Conversion factor: one pound VOC per galon (U.S.) = 119.95 grams VOC per liter.
®  Units are grams of VOC per liter (pounds of VOC per gallon) of coating, including water and
exempt compounds.

Under the proposed SCM, an architectural coating listed in Table I1-1 and manufactured
prior to the effective date of the VOC content limit for that coating category may be sold,
supplied, or offered for sale for up to three years after the effective date. Thisthree-year time
period is referred to as the “ sell-through” period. The sell-through provision allows unlimited
use of coatings manufactured prior to the effective dates of the proposed limits.

The Standards section of the proposed SCM also specifies that coating containers and any
V OC-containing products used for cleaning or thinning are to be closed when not in use, and that
coatings are not to be thinned to exceed the applicable VOC limit.

Special provisions regarding rust preventative coatings and industrial maintenance
coatings are defined in the Standards section of the proposed SCM. For theindustria
mai ntenance coatings, we are removing the residential restriction for their usage. Thisallows
coatings such as permanent anti-grafitti coatings to be subject to the industrial maintenance limit
instead of the more restrictive limitsfor flats or non-flats. Rust preventative coatings are not to
be used in an industrial setting unless they comply with the VOC limit for industrial maintenance
coatings.

Section 3.8 of the proposed SCM contains a specia provision for certain industrial
mai ntenance coatings used in the San Francisco Bay Area, the North Central Coast, or the North
Coast Air Basins. This provision would allow limited use of industrial maintenance coatings
with VOC contents up to 340 g/l. Thisprovision is designed to address the need for higher VOC
industrial maintenance coatings in areas with persistent fog and cold temperatures. This
provision is primarily needed by essential public services agencies and industrial facilities
located near the coast from Big Sur north. The maximum allowable loss in reductions from this
provision would be five percent of the available reductions from strict compliance with the
proposed 250 g/l VOC limit.

We are proposing a quantifiable cap on the loss in emission reductions from this
provision to maximize the emission reductions achieved from the industrial maintenance
category. We worked closely with the essential public services agencies in determining the total
annual volume of 340 g/l coatings needed to meet their demand under these adverse conditions.
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We then set a proposed cap which would allow for the use of over five times the coatings volume
needed by the Department of Transportation in the San Francisco Bay Area Air Basin. This cap
will ensure that sufficient volumes of 340 g/l coatings will be available viathe petition process
for al industrial users that need to use industrial maintenance coatings during persistent fog and
cold temperature conditions.

D. CONTAINER LABELING REQUIREMENTS

In the 1989 SCM this section was titled Administrative Requirements. Many of the
container labeling requirementsin the proposed SCM are similar to those in the 1989 SCM. The
proposed SCM, like the 1989 SCM, requires each manufacturer to label their coatings with a date
code, thinning recommendations, VOC content, and, in the case of industrial maintenance
coatings, conditions for use.

Minor wording changes have been made to the date code and thinning recommendations
labeling requirements to indicate where on the container the information should be placed. The
VOC content labeling requirement has been modified to pertain to the VOC content of the
coating as supplied, rather than as applied. Language has been added to the VOC content
labeling requirement to reflect the various methods that can be used to calculate VOC content,
and to specify that the VOC content is to be displayed in grams of VOC per liter of coating.

The labeling requirement for industrial maintenance coatings has been revised. Industrial
maintenance coatings, like all architectural coatings, must be labeled with date code, thinning
recommendations, and VOC content. In addition, industrial maintenance coatings must be
labeled in terms of use. The 1989 SCM requires that industrial maintenance coatings be labeled
“Not for Residential Use” or “Not for Residential Usein California.” The proposed SCM gives
manufacturers greater flexibility by providing more allowable options for meeting the industrial
maintenance labeling requirements. In addition, the restriction on residential use has been
deleted.

Labeling requirements were added to the proposed SCM for the following coating
categories. high-gloss non-flats; clear brushing lacquers; quick-dry enamels; rust preventative
coatings, and specialty primers, sealers, and undercoaters. Clear brushing lacquers must bear the
statements “ For brushing application only” and “This product must not be thinned or sprayed.”
Quick-dry enamels must bear the words “ Quick-Dry” and indicate the recoat time. Rust
preventative coatings must bear the statement “For Metal Substrates Only.” Non-flat high gloss
coatings must include the words “High Gloss.” The labels of specialty primers, sedlers, and
undercoaters must bear one or more descriptive statements indicating specific use conditions.

For the exact wording to be used to meet container labeling requirements, please refer to
section 4.1 of the proposed SCM.
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E. REPORTING REQUIREMENTS

Reporting requirements were added to the proposed SCM for the following coatings:
clear brushing lacquers, rust preventative coatings, specialty primers, sealers, and undercoaters,
recycled coatings, bituminous roof coatings, bituminous roof primers, and all coatings containing
the toxic exempt compounds perchloroethylene or methylene chloride, regardless of the coating
category. Manufacturers who sell coatings subject to reporting requirements must file a report
with the Executive Officer of the ARB by April 1 of each year. Thisreporting will allow usto
track the usage of products in categories with higher VOC limits broken out from a more general
category and track usage of toxic exempt compounds. Future revisionsto the SCM may be
needed if we find that volumes of the reported coating categories significantly increase or thereis
an increase in the use of methylene chloride and perchloroethylene.

For all coating categories subject to reporting requirements, the annual report must
include the number of gallons of product sold in Californiain the previous calendar year and an
explanation of how the sales were calcul ated.

The annual report for coatings containing perchloroethylene or methylene chloride must
include the number of gallons of product sold in Californiain the previous caendar year, in
addition to the following: product brand name and product label with usage instructions;
identification of product category; and the volume percent of perchloroethylene and/or methylene
chloride in the coating.

F. COMPLIANCE PROVISIONSAND TEST METHODS

This section of the proposed SCM includes formulas for calculating the VOC content of
architectural coatings. There are two formulas provided, one for calculating the VOC content of
al architectural coatings other than low solids coatings, and one for calculating the VOC content
of low solids coatings.

In addition to using the formulas provided for calculating the VOC content of coatings,
manufacturers may use U.S. EPA Method 24, or an alternative test method, for all coatings
except multicomponent methacrylate traffic marking coatings. If opting to use an alternative test
method, the manufacturer must receive written approval from the district, the ARB, and the
U.S. EPA. If there are discrepancies between the results of a Method 24 test and any other means
of determining VOC content, Method 24 test results will prevail.

Manufacturers of multicomponent methacrylate traffic marking coatings shall use a
modification of U.S. EPA Method 24 if they do not wish to use the formula provided in the
proposed SCM to calculate VOC content.

Test methods for architectural coatings subject to the proposed SCM are also provided in
this section. These include tests for flame spread, fire resistance, gloss, metal content, acid
content, drying times, surface chalkiness, several tests for the determination of various exempt
compounds, and methods for determining VOC content.
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PROCESS FOR DEVEL OPING PROPOSED
SUGGESTED CONTROL MEASURE

Staff initiated activities relating to the update of the suggested control measure (SCM) in
late 1997. These activitiesincluded: (1) asurvey of architectural coatings; (2) regular meetings
with district and U.S. EPA Region I X representatives; (3) an evaluation of durability and
performance research for several coating categories; (4) an evauation of the U.S. EPA’s Nationa
Architectural Coatings Rule; (5) public workshops and meetings with individual manufacturers
and other interested parties; (6) technology assessments on the coating categories; (7) an
evaluation of alternativesin a draft program environmental impact report; and (8) a cost analysis.

A. 1998 ARCHITECTURAL COATINGS SURVEY

In late 1997, ARB staff began working with manufacturers and industry groupsto
develop anew survey of architectural and industrial maintenance coatings sold in California.
The last such ARB survey was undertaken in 1993 (ARB, 1994) and surveyed salesand VOC
contents of coatings sold in 1990. In February 1998, the ARB sent out the latest survey seeking
1996 salesdata. Unlike previous surveys, this survey asked for information on the speciation of
VOCsin an effort to identify what VOCs and non-VOC solvents are being used in architectural
coatings.

Data entry and quality assurance checking were completed in February 1999, and a draft
survey report was issued to all survey respondents and other interested parties. The draft survey
report did not include speciation data, however, since staff was still evaluating this information.
A workshop was held in March 1999 to receive comments on the survey results. The draft
speciation data was completed in June 1999 and industry reviewed it. The final survey report
was issued in September 1999 (ARB, 1999b). The final report included, overall, solvent-based,
and water-based speciated data ranked by descending mass.

A discussion of the survey results and the estimated emissions from architectural coatings
isfound in Chapter V.

B. WORKING WITH DISTRICT AND U.S. EPA REPRESENTATIVES

In February 1998, staff began meeting with representatives of some of the districts that
will use the SCM asthe basis for their district architectural coating rules. The U.S. EPA has aso
been involved in these meetings to provide insight on harmonization with the National Rule and
to increase the likelihood that the district rules based on the SCM will be approvable as State
Implementation Plan revisions. The purpose of these meetings was to discuss: district needs and
emission reductions needed from architectural coatings; findings of the 1998 architectural
coatings survey; ongoing research and future research needs; specific SCM language; the scope
and content of a statewide environmental assessment; and flexibility options for manufacturers to
comply with coatings regulations. To date, 18 meetings and conference calls have been held.
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C. PUBLIC PROCESS

In developing the proposed SCM, ARB held eight public meetings attended by
representatives from industry (coatings manufacturers, ingredient manufacturers, coatings
contractors, user groups, and trade associations), local districts, the U.S. EPA, and other
interested parties. These public meetings were held on May 27 and August 20, 1998, on
March 30, June 3, July 1, September 8, and December 14, 1999, and March 16, 2000. The two
meetings in 1998 focused on general discussions of issues and flexibility options, while the
March 30, 1999, workshop focused specifically on the draft survey report. The July 1, 1999,
meeting was also a Scoping Meeting held to solicit input on the Initial Study for the
environmental impacts analysis. The remaining workshops focused on the SCM and/or the
averaging compliance option. A chronology of the public meetings held is shown in the
following table.

Tablelll-2
Chronology of Architectural Coatings Suggested Control Measure
Date M eeting L ocation
May 27, 1998 1% Public Workshop Sacramento, CA
August 20, 1998 2" public Workshop Sacramento, CA
March 30, 1999 3" Public Workshop Diamond Bar, CA
June 3, 1999 4™ Public Workshop Sacramento, CA
July 1, 1999 5™ Public Workshop Sacramento, CA
September 8, 1999 6™ Public Workshop Diamond Bar, CA
December 14, 1999 7" Public Workshop Diamond Bar, CA
March 16, 2000 8™ Public Workshop Sacramento, CA

Workshop announcements, SCM revisions, reports, surveys, workshop summaries,
workshop slide presentations, and lists of workshop attendees were regularly posted on the
ARB’s Internet site. Copies of workshop announcements are contained in Appendix D.

In addition to the public workshops, manufacturers held meetings with ARB staff to share
individual concerns and data. About 40 such meetings with manufacturers or trade groups have
occurred.

D. EVALUATION OF THE NATIONAL RULE

On August 14, 1998, the U.S. EPA promulgated the final version of their National
Volatile Organic Compound Emission Standards for Architectural Coatings (National Rule)
(see 63 Federal Register No. 176, September 11, 1998). The National Rule took effect on
September 13, 1999.

Staff’s analysis of the impacts of incorporating the National Rule into the SCM focused
primarily on: technical assessment of the limits; a careful evaluation of the differencesin
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definitions; and the impacts of the flexibility provisions. Our goal was to achieve the maximum
feasible reduction in VOC emissions while aligning the SCM with the National Rule.

The National Rule applies only to manufacturers and importers of architectural coatings,
while the SCM applies to manufacturers, distributors, and users of architectural coatings. The
National Rule contains 61 categories, including more than 20 categories that are not included in
most district rules.

It isimportant to point out that, for the most part, California districts will not see
additional emission reductions from the National Rule, since the magjority of the national limits
are equal to or higher than districts’ existing limits. Accordingly, districts need to adopt lower
limitsin their rules, to improve air quality and achieve the State and federal ozone standards. In
fact, the National Rule specifically allows states or local governments to adopt more stringent
emission limits.

The Nationa Rule contains flexibility provisions that are not in the SCM: (1) an
exceedance fee provision; (2) atonnage exemption; and (3) arecycled coatings compliance
option. For compliance with these provisions, manufacturers and importers must keep specified
records and submit annual reports to the appropriate regional U.S. EPA office.

The exceedance fee provision allows manufacturers and importers to comply with the
rule by paying afeein lieu of meeting the VOC content limits. The tonnage exemption allows
manufacturers and importersto sell or distribute limited quantities of architectural coatings that
do not comply with the VOC content limits and for which no exceedance feeis paid.

The recycled coatings compliance option allows calculation of an adjusted-VOC content
for coatings that contain a certain percentage of post-consumer coating. Containers of recycled
architectural coatings, in addition to the labeling requirements, must include on the label or lid a
statement of the percentage, by volume, of post-consumer coating content.

The National Rule’ s flexibility options were designed primarily for states to administer.
We did not include an exceedance fee or tonnage exemption in the proposed SCM because we
wanted to maximize emission reductions. Chapter V of the Final Program EIR contains more
detail about our reasons for considering the exceedance fee to be an infeasible aternative as the
basis for the SCM project. The description of recycled coatings in Chapter V1 of the staff report
contains more information on why the National Rul€’s recycled coating option was not included
in the proposed SCM.

E. TECHNOLOGY ASSESSMENT

A technology assessment was conducted for all the coating categoriesincluded in the
SCM. In addition, the National Rule categories that were not included in the proposed SCM
were also studied. Some of the sources of information utilized in the technology assessment
included: the ARB 1998 survey data; manufacturers’ brochures, product data sheets, product
labels, and material safety data sheets; Internet websites; books and trade magazines; technical
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reports; training manuals; test results and specifications; U.S. EPA’s Background Information
Document (U.S. EPA, 1998); South Coast AQMD staff reports from Rule 1113 amendments
(South Coast AQMD, 1996; South Coast AQMD, 1999); interviews with manufacturers and
users of coatings; district rules and discussions with district staff; the 1989 SCM technical
support document (ARB, 1989); and information from trade associations.

For eleven categories represented in the proposed SCM, staff reviewed detailed
information from manufacturers pertaining to numerous compliant and non-compliant coatings.
These are the categories for which we are proposing limits that are more stringent than found in
most district rules. Staff compared technical data provided by the manufacturers for coatingsin
each category to assess coverage, dry times, durability (adhesion, abrasion resistance, chemical
resistance, impact resistance, scrubability, etc.), solids content by volume, and other
characteristics. These data are summarized in Appendix E of the Draft Program EIR.

In addition, staff viewed test panels and evaluated laboratory data from the NTS study to
better assess performance of compliant coatings compared to non-compliant coatings. Some
manufacturers have also forwarded actual laboratory test data and third party testing data, which
were utilized in the technical evaluation of the categories. The results of the Harlan study
(ARB, 1995) were also considered.

During November 1999, ARB staff met with representatives of seven resin
manufacturers. These meetings provided staff an opportunity to become familiar with the latest
developments in resin technology, and to discuss applicability of avariety of resin systems to
specific types of coatings.

The technical basis for the SCM is discussed in Chapter IV, and the detailed results of the
technology assessments by category are reported in Chapter VI.

F. EVALUATION OF ALTERNATIVESIN THE DRAFT PROGRAM
ENVIRONMENTAL IMPACT REPORT (EIR)

Under the California Environmental Quality Act (CEQA), project alternatives that are
determined to be feasible and infeasible should be identified. Alternativesinclude measures for
attaining the objectives of the proposed project and provide a means for evaluating the
comparative merits of each alternative. An alternative evaluating the merits of not having the
project must also beincluded. The alternatives considered feasible are then evaluated for
potential environmental impacts that may result from their implementation.

The alternatives rejected as being infeasible include:

1 Performance-based standards, i.e., emission standards based on performance of
the coating;

2. Seasonal regulation, i.e., VOC limits for “high ozone season” only;

3. Regional regulation, i.e., exemption from VOC limits for certain districts;
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4, Exceedance fees, i.e., dlowing manufacturers to pay afeein lieu of meeting VOC
limits;

5. Low vapor pressure exemption, i.e., exempting VOCs with low vapor pressuresin
determining the overall VOC content of a coating; and

6. Reactivity-based VOC limits, i.e., VOC limits based on the ozone formation
potential.

The alternatives considered feasible include:

Lo

No project, i.e., assuming that the SCM will not be adopted,;

2. Extended compliance deadlines, i.e., extending all the effective dates of the VOC
limitsto January 1, 2004;

3. Further reduction of VOC content limits, i.e., adopting the “final” limits of the
May 1999, South Coast AQMD Rule 1113 amendments (those with effective
dates of 2005-2008); and

4, Product line averaging, i.e., allowing manufacturers to make products that have

V OC contents higher than the proposed VOC limitsin the SCM, if they

compensate with other products that are below the proposed VOC limits.

G. COST ANALYSIS

Although it is not required under CEQA, the economic impact of the SCM on affected
businesses and consumers was evaluated and quantified. In December 1999, the ARB sent a cost
survey to manufacturers who responded to the 1998 architectural coatings survey (ARB, 1999D).
The data received from this survey was one of the sources of information used to perform a
cost-effectiveness analysis and a business impacts analysis. The cost-effectiveness analysis
measures how cost-efficient the proposed SCM will be in reducing VOCs relative to other
regulatory programs. The business impacts analysis evaluates the impacts on profitability,
employment, and competitiveness to California businesses, consumers, and government
agencies.

Staff also performed research to identify typical non-complying and complying
formulations for 11 coating categories, and costs were identified for these formulations. The
categories selected were those for which we are proposing VOC limits that are more stringent
than the predominant limit in existing district rules. Examples of sources of information for the
cost analysis were: the December 1999 cost survey; the 1998 architectural coatings survey;
product data sheets, material safety data sheets; example formulations provided by manufacturers
or resin suppliers; district staff; trade magazines; Internet searches; and patents. In addition, staff
performed shelf cost surveysto determine retail prices of avariety of complying and non-
complying products.

Results of the cost analysis are reported in Chapter VIII.
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V.

TECHNICAL BASISFOR THE PROPOSED SCM

To ensure that the proposed SCM is technologically and commercialy feasible, we
considered the following: 1) the results of our comprehensive survey of architectural coatings,
2) information from coating manufacturers, resins suppliers, and other industry groups; 3) the
results of durability and performance testing in several coating categories, 4) the existing VOC
limits for architectural coatings; and 5) the results of our technical analyses of all the coating
categories proposed in the SCM (see Chapter VI). Based on our technical analyses, we have
concluded that the overall performance of the reformulated products in each category will be
similar to the performance of their higher VOC counterparts. However, we will conduct
technology reviews for the proposed VOC limits that are lower than current limits prior to their
effective dates.

A. SALESDATA FROM ARB SURVEY

To determine the extent that current coating products aready comply with the proposed
VOC limits, staff reviewed sales data from the ARB’s 1998 Architectural Coatings Survey. In
particular, the percent of marketshare by coatings aready in compliance, and the number of
complying products in each category were reviewed. Table V-1 contains these data.

It should be noted that although “swimming pool repair and maintenance coatings’ shows
azero complying marketshare, this coating category has only existed to alow chlorinated rubber
technology coatings to phase out over time, as evidenced by several district rules having a
340 g/l limit for this category aready. The proposed limit of 340 g/l still allows the existing
epoxy technology coatings to remain, which are included in the “ swimming pool coatings’
category. Epoxy coatings can be used to repair epoxy coatings, so there will be repair and
maintenance coatings available. Although marked “PD” (protected data) in Table 1V-1 dueto
less than three companies reporting, “swimming pool coatings’ have arelatively high complying
marketshare.

Similarly, “quick-dry enamels’, although marked “PD” in Table IV-1, have alow
complying marketshare; however, many complying coatings in the “non-flats - high gloss’
category can meet this coating need. Asdiscussed in Chapter VI, we recommend districts
eliminate the “swimming pool repair and maintenance” and the “quick-dry enamel” categories
(aswéll as the quick-dry primer, sealer, and undercoater category) over time.

For each SCM category, the technical assessment discusses the specific salesdatain
Chapter V1 of this staff report.



B. INFORMATION FROM COATING MANUFACTURERS, RESIN SUPPLIERS,
AND OTHER INDUSTRY GROUPS

As part of our technical assessment of currently available coatings, we reviewed available
information from industry, including coating manufacturers, resin suppliers, industry groups,
trade groups, and trade journals. The information for each SCM category characterized the
complying and non-complying coatings, including features such as recommended coating uses,
types of resins and formulations, VOC levels, coating application and surface preparation
requirements, expected performance characteristics, and issues associated with each category.
For non-complying coatings, we gathered information on the types of technology available to
achieve compliance.

For non-complying coatings, we identified several technologies that may be options to
achieve lower VOC contents. These options, available singly or in combination, are briefly
described below. Discussions of compliance options by coating category areincluded in
Chapter V1, under the subsections entitled “ Proposed VOC Limit and Basis for
Recommendation.”

1 Change to High Solids Formulations

The VOC content of traditional solvent-based formulations may be lowered by increasing
the solids content and thus decreasing the solvent content. Generally, the resin needsto be
modified, by decreasing its molecular weight, to avoid higher viscosity, which would otherwise
impair the application characteristics of the coating when less solvent is available. Pigment
fillers may also be used to increase the solids content. The resin and coating formulations are
generaly developed to achieve higher solids content while, at the same time, retaining many of
the desirable performance characteristics of the traditional coating.

2. Solvent Substitution with Exempt Solvents

The VOC content of solvent-based formulations may be decreased by substituting
appropriate amounts of exempt solvents to replace traditional solvents. The exempt solvent to be
used should have similar solvent characteristics as the traditional solvent (or combination of
solvents) used, to minimize changes to the coating application and performance characteristics.
Exempt solvents such as Oxsol 100® (parachlorobenzotrifluoride) or acetone are available for
reformulation.

3. Use of Reactive Diluents
For some solvent-based, two-component formulations, the use of reactive diluents may

decrease the VOC content. Reactive diluentsinitialy act as solvents and then form part of the
coating, instead of evaporating away, thus reducing VOC emissions.
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4, Change From Solvent-Based To Water-Based For mulations

When a solvent-based formulation is well above the VOC limit, changing to a
water-based formulation may be a practical option. Currently, there are solvent-based and
water-based versions of severa types of basic formulations, such as acrylic, epoxy, and
polyurethane formulations. The manufacturers of some of the newer, water-based, low VOC
coatings believe that the performance characteristics of the new coatings are comparable to that
of the traditional, solvent-based, high-VOC coatings. Coatings may aso be reformulated by
changing the resin type and formulation altogether. For example, a current alkyd formulation
(solvent-based) may be changed to an acrylic formulation (water-based) or to alow VOC,
two-component epoxy or polyurethane formulation, depending on the performance
characteristics needed.

The current alkyd coatings are essentially all solvent-based, high VOC formulations.
There are indications that new technologies are emerging for water-based alkyds that may meet
the proposed VOC limitsin the SCM.

5. Changeto Hybrid Resin Systems

Changing current high-VOC formulations, such as alkyds, by developing new hybrid
resins may be an option to lower VOC contents. This option may be desirable since hybrid resins
and formulations may provide new or enhanced performance characteristics, and thus may
provide more types of formulations and flexibility for the coating users.

6. Decrease L evel of Coalescent Solvents and/or Glycols

For non-complying water-based formulations, the coal escent solvents and freeze/thaw
additives (glycols) are generally the main sources of VOCs. To lower the VOC content, the
resins may need to be modified to enable lower amounts of coalescent solvents and/or glycolsto
be used.

Overall, the staff made an effort wherever possible to ensure that multiple reformulation
options are available for products to comply with the proposed VOC limits. Multiple
reformulation options allow flexibility in the formulation of compliant coatings, ensuring that
effective, reliable, and cost-effective coatings will be brought to the marketplace. The proposed
limits were developed at VOC levels that staff determined could be met without the increased
use of Toxic Air Contaminants or ozone-depleting compounds.

C. TEST RESULTS
We also reviewed available test results comparing the application and durability

performance characteristics of certain low and high VOC coatings. The tests include results from
the Harlan Associates Study and the National Technical Systems (NTS) Study.
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1 Harlan Associates Study

In February 1995, the ARB published the results of performance testing of architectural
coatings by Harlan Associates, Inc. The purpose of the study was to determine the physical
properties and performance of representative products in eight coating categories. A total of 110
coating products, purchased during late 1993 and throughout 1994, were tested in the following
categories:

Industrial Maintenance Primers and Topcoats
High-Temperature Industrial Maintenance Coatings
Lacquers

Varnishes

Non-flats (including Quick-Dry Enamels)
Primers/Sealers (including Quick-Dry Primers/Sedlers)
Sanding Sealers

Waterproofing Sealers (Wood and Concrete)

While the raw datafrom this study were published in 1995, an analysis of the overall
comparison of the coatings' test performance was not published. In developing the proposed
SCM, ARB and district staffs analyzed and summarized the raw data. This performance study,
although somewhat dated, is used to supplement the newer NTS studly.

2. NTS Study

In support of the 1999 amendments to its architectural coatings rule (Rule 1113), the
South Coast AQMD contracted with NTS to test performance characteristics of six significant
architectural coating categories. The ARB staff has participated on the contract’ s technical
advisory committee, which was established to oversee contractor selection, coating selection,
testing protocol development, and analysis of results. Most of the membersin the technical
advisory committee are from the coating industry. The study wasinitiated in May 1998, and an
interim report was released in April 1999. ARB staff analyzed the data from the laboratory
portion of the NTS Study, and the results of the study are an important part of our technical
assessment of these eight coating categories. ARB’sanaysisisfound in Appendix E. In
addition to the laboratory results, accelerated exposure, real time exposure, and application
characteristics studies are continuing. ARB staff are continuing to track these portions of the
NTS study, and we will include any resultsin our future technology assessments.

The purpose of the NTS study was to test the application and durability performance of
very low-VOC, low-VOC, and just-compliant coatings for the following six coating categories:

Industrial Maintenance Coatings

Non-flat Coatings

Primers, Sealers, and Undercoaters
Quick-Dry Enamels

Quick-Dry Primers, Sealers, and Undercoaters
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Waterproofing Sealers

Results from the Harlan Associates Study and the NTS Study are discussed in the
technical assessment for these categories (See Chapter V1). Overall, the complying coatings
performed similarly to the non-complying coatings.

D. EXISTING REGULATORY LIMITS

We also considered the regulatory limits currently in effect in the air pollution control and
air quality management districts (air districts) in California, and the national limits promulgated
inthe U.S. EPA’srule. In particular, we considered the regulatory limits adopted by the South
Coast AQMD on May 14, 1999, and the South Coast AQMD’ s technical assessment associated
with those limits. Because of the lead efforts taken by the South Coast AQMD, their interim
limits served as the starting points in developing many of the limitsin the SCM, with differences
as discussed in the technical assessment for each of the SCM categories (see Chapter V1). One
notable difference is that the South Coast AQMD rule includes certain final limits to be effective
during the 2005-2008 time frame, while the SCM includes only near term limits, to be effective
during the 2003-2004 time frame.

The national limits apply as minimal requirements. In most cases, the SCM included
[imits more stringent than the national limits, because of the greater need for VOC emission
reductions in California compared to other parts of the nation, or because the SCM limits have
been in effect for many years aready in many Californiadistricts.

The districts with adopted architectural coatings rules (other than the South Coast
AQMD) are anticipated to be updating their rules. Also, other districts that are nonattainment for
the State or federal ozone or PM 1, standards may decide to adopt architectural coatings rules.
The purpose of this SCM isto serve asamodel rule for these districts. Our technical assessment
considers the current common district limits by category, and the extent of changes if the SCM
limits are to be implemented by the districts. Some of the current district limits are based on the
ARB’s 1989 SCM for architectural coatings, the predecessor document to this proposed SCM.

E. COMMENTSRECEIVED

As described above, we received comments and considered VOC limits suggested by
coating manufacturers, air districts, other government agencies, other industry groups, and trade
groups. Various workshops and meetings were held, and many revisions to the draft SCM have
been made. This coordinated effort was an important approach for developing the VOC limits,
compliance dates, category definitions, and related wording as currently proposed in the SCM.

Table V-1 lists the proposed VOC limits for each coating category, the emission
reductions, and the number and marketshare of coatings that currently comply with the proposed
limits. Thetotal emission reductions from the proposed limitsis about 10 tons per day
(excluding the South Coast AQMD). The variation in complying marketshare reflects the fact
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that each limit is developed independently, based on individual technical assessments and on the

available reformulation options.

Table V-2 summarizes the emission reductions that will be realized in the non-South
Coast AQMD portion of the State from the few National Rule limits that are more stringent than
most current district rules. These emission reductions cannot be claimed as being due to the
proposed SCM, but can be claimed by districts toward their SIP commitments, assuming a
district did not take credit for the National Rule in their applicable SIP. See also Chapter VI

category discussions.

TablelV-1
Summary of Complying Products
Coating Proposad Number of vVOC Complying
Category VOC Limit Complying Emission M arketshar €
(o/l) Products/ Reduction (%)
Total® (TPD) and
Per cent
Reduction
Flat Coatings 100 1,097/2,355 1.39/17 48.5
Non-flat Coatings
- Low Gloss 150 472/851 0.11/6 75.7
- Medium Gloss 150 805/2139 1.06/16 57.3
- High Gloss 250 333/796 0/0 79.5
Foecialty Coatings:
Antenna Coatings 530 None reported 0/0 ~100°
Antifouling Coatings 400 PD 0/0 100
Bituminous Roof Coatings 300 110/151 0/0 98
Bituminous Roof Primers 350 Not surveyed 0/0 Unknown#
Bond Breakers 350 PD 0/0 PD
Clear Wood Coatings
- Clear Brushing Lacquers 680 Not surveyed 0/0 Unknown’
- Lacquers (including lacquer 550 138/403 1.03/41 138
sanding sealers)
- Sanding Sealers (other than 350 5/31 0/0 45
lacquer sanding sealers)
- Varnishes 0/0
- Clear 350 146/341 47.6
- Semitransparent 350 28/90 515
Concrete Curing Compounds 350 36/47 0/0 95.1
Dry Fog Coatings 400 46/51 0/0 96.9
Faux Finishing Coatings 350 Not surveyed 0/0 ~100°
Fire-Resistive Coatings 350 Not Surveyed 0/0 Unknown’
Fire-Retardant Coatings
- Clear 650 PD 0/0 100
- Opague 350 53/57 0/0 99.8
Floor Coatings 250 373/578 0/0 84.8

TablelV-1 (continued)

Summary of Complying Products




Coating Proposad Number of vVOC Complying
Category VOC Limit Complying Emission M arketshar &
(o/l) Products/ Reduction (%)
Total* (TPD) and
Per cent
Reduction
Flow Coatings 420 None reported 0/0 ~100°
Form-Release Compounds 250 PD/13 0/0 PD
Graphic Arts Coatings 500 18/108 0/0 81.2
(sign paints)
High-Temperature Coatings 420 54/93 0/0 52.5
Industrial Maintenance Coati n955 250 941/2,759 2.95/38 28.0
Low Solids Coatings 120 PD 0/0 PD
M agnesite Cement Coatings 450 PD/5 0/0 PD
Mastic Texture Coatings 300 56/56 0/0 100
Metallic Pigmented Coatings 500 98/125 0/0 98.3
Multi-Color Coatings 250 13/22 0.01/29 65.8
Pre-Treatment Wash Primers 420 PD/30 0/0 PD
Primers, Sealers, and Undercoaters 200 445/891 0.64/14 73.6
Quick-Dry Enamels’ 250 PD/154 0.99/44 PD
Quick-Dry Primers, Sealers, and 200 19/150 1.00/31 34.6
Undercoaters’
Roof Coatings 250 125/174 0/0 97.4
Rust Preventative Coatings’ 400 16/25 0/0 63.5
Shellacs
- Clear 730 2/2 0/0 100
- Opaque 550 10/10 0/0 100
Specialty Primers, Sealers, and 350 Not surveyed 0/0 Unknown#
Undercoaters
Stains 250 337/1323 0.64/17 52.8
Swimming Pool Coatings 340 PD/18 0/0 PD
Swimming Pool Repair and 340 0/6 0.03/70 0
Maintenance Coatings’
Temperature-Indicator Safety 550 Not Surveyed 0/0 High®
Coatings
Traffic Marking Coatings 150 107/161 0/0 534
Waterproofing Sealers 0.39/36
- Concrete/Masonry 400 Not 95.2%°
surveyed™
- Wood 250 12.8%
Not
surveyed™
Wood Preservatives
Below Ground 350 PD 0/0 PD
- Clear 350 16/20 0/0 94.7
- Semitransparent 350 20/25 0/0 74.1
- Opague 350 PD 0/0 PD




=

© o

10.

PD

Information based on ARB’s 1998 Architectural Coatings Survey.

Information based on ARB’s 1998 Architectural Coatings Survey. Complying
marketshare is based on sales volumes reported in survey.

Complying marketshare estimated (not based on ARB survey).

Complying marketshare unknown, but estimated to be significant because many district
rules currently have the same VOC limit specified in the SCM.

A 340 g/l limit is available by a petition process in coastal regions north of Point Sur.
However, datareflects all industrial maintenance coatings at 250 g/l.

There may be additional coatingsin the “non-flat-high gloss’ category that meet the
definition of “quick-dry enamel.”

There may be additional coatingsin the “primer, sealer, and undercoater” category that
meet the definition of “quick-dry primer, sealer, and undercoater.”

These include products specifically listed as rust preventative in the ARB studly.
Although the survey shows a zero complying marketshare, severa district rules currently
specify a 340 g/l VOC limit for swimming pool repair and maintenance coatings. In
addition, “swimming pool repair and maintenance coatings’ are a specific technology that
has been signaled to be phased out for the past ten years (as evidenced by district rules).
Current 340 g/l swimming pool coatings will meet this need.

Waterproofing sealers were surveyed in the ARB’s 1998 Architectural Coatings Survey,
but the survey did not distinguish between products for wood and concrete. The
complying marketshares are based on all waterproofing sealers.

= Protected data, |ess than three companies reporting.
TablelV-2
VOC Emission Reductions Credited to U.S. EPA’s National Rule
Coating Category VOC Emission Reductions
(excluding South Coast AQMD)
(tong/day)

Quick-dry Primers, Sealers, and 0.27
Undercoaters
Roof Coatings 0.01
Rust Preventatives 0.01
Traffic Coatings 0.36

Total 0.65
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V.

EMISSIONS

Cdlifornia s extreme air quality problems require unique strategies for meeting federal
and State ambient air quality standards. In this chapter, we provide an overview of these air
guality problems and the need for significant emission reductions from all sources of air
pollution. We also describe the need for the regulation of architectural coatings and provide a
detailed summary of the emissions from the categories proposed for regulation.

A. AMBIENT AIR QUALITY AND THE NEED FOR EMISSIONS REDUCTIONS

Volatile Organic Compound (VOC) emissions contribute to the formation of both ozone
and PM 1o (particulate matter less than 10 microns equivalent aerodynamic diameter). Ozone
formation in the lower atmosphere results from a series of chemical reactions between VOCs and
nitrogen oxides in the presence of sunlight. PM g isthe result of both direct and indirect
emissions. Direct sources of PM ;o include emissions from fuel combustion and wind erosion of
soil. Indirect PM 1o emissions result from the chemical reaction of VOCs, nitrogen oxides, sulfur
oxides and other chemicals in the atmosphere.

Ozone

VOCs and nitrogen oxides (NOy) react in the presence of sunlight to form ozone. The
rate of ozone generation isrelated closely to the rate of VOC production (in the form of reactive
organic gases, or ROG) as well asthe availability of NOy in the atmosphere (U.S. EPA, 1996;
Seinfeld and Pandis, 1998). At low ambient concentrations, ozone is a colorless, odorless gas,
and the chief component of urban smog. It is one of the State's more persistent air quality
problems. Air quality data have revealed that 75 percent of the nation’s exposure to ozone
occursin California (ARB, 1994a). Asshown in Figure V-1, the population-weighted average
exposure to 0zone concentrations above the State ambient air quality standard of nine parts per
hundred million in the South Coast Air Basin has been declining. However, despite this decline
and nearly 25 years of regulatory efforts, ozone continues to be an important environmental and
health concern.

It has been well documented that ozone adversely affects the respiratory functions of
humans and animals. Human health studies show that short-term exposure to even very low
levels of ozoneinjuresthelung (ARB, 1997; U.S. EPA, 1996). Ozoneisastrong irritant that
can cause constriction of the airways, forcing the respiratory system to work harder in order to
provide oxygen to the body. Besides shortness of breath, it can aggravate or worsen existing
respiratory diseases such as emphysema, bronchitis, and asthma (U.S. EPA, 1996).

Chronic exposure to 0zone may cause permanent damage in deep portions of the lung. In
some animal studies, permanent structural changes due to long-term ozone exposure were noted.
These changes remained even after periods of exposureto clean air (U.S. EPA, 1996). The ARB
is currently conducting a study to determine the effects of ozone on lung development. The
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is currently conducting a study to determine the effects of ozone on lung development. The
“Epidemiologic Investigation to Identify Chronic Health Effects of Ambient Air Pollutants in
Southern California” is a long-term study which is documenting the lung development of
children in 12 cities in California. The air quality in these 12 communities varies from good to
moderate and poor, so any trends in lung development may be determined. Preliminary results
of this on-going study do indicate that chronic 0zone exposure slows lung development, although

no conclusions specific to ozone have been drawn.

Figure V-1
Population-Weighted Exposure to Ozone Concentrations
Above the State Ambient Air Quality Standard
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Not only does ozone adversely affect human and animal health, but it also affects
vegetation throughout most of California resulting in reduced yield and quality in agricultural



ozone levels are often highest in the urban centersin Southern California, the San Joaguin
Valley, and Sacramento Valley, which are adjacent to the principal production areasin
California’s multibillion-dollar agricultural industry. ARB studies indicate that ozone pollution
damage to cropsis estimated to cost agriculture over 300 million dollars annually (ARB, 1987).
Similarly, the U.S. EPA estimates national agricultural losses to exceed 1 billion dollars annually
(U.S. EPA, 1996).

PMjo

Airborne particulate matter (PM10) isa solid or liquid substance with less than (<)
10 microns determined as the equivalent aerodynamic diameter. PM 4o can be directly emitted
into the atmosphere as the result of anthropogenic actions such as fuel combustion or natural
causes such aswind erosion. Indirect PM1g isformed viaa complex reaction involving a
gas-to-particulate matter conversion process in which VOCs can participate (Seinfeld and Pandis,
1998). The focus of this discussion will be on the indirect aerosol formation of PM .

PM 10 is composed of up to 35 percent aerosols which may be the result of atmospheric
chemical reactions of sulfate, nitrates, ammonium, trace metals, carbonaceous material (VOCs),
and water. The products of the gas-phase reactions may combine to form new particles (either
single or two or more vapor phase species) or increase existing particle growth by condensation
of VOCs (Seinfeld and Pandis, 1998). Furthermore, although the contribution from VOCs s not
known, carbonaceous aerosols generally account for a significant fraction of the fine (<2 micron
equivalent aerodynamic diameter) urban particulate matter. In Los Angeles, for example, aerosol
carbon alone accounts for about 40 percent of the total fine particul ate mass (Seinfeld, 1989).

PM 1o, and specifically, its smaller fraction, PM, s, are inhaled deep into the lungs, causing
significant adverse health effects. The particulate matter irritates the respiratory tract, and may
contain toxic as well as carcinogenic compounds (Godish, 1991). Epidemiologic evidence
indicates that certain populations are particularly sensitive to PM o, including the elderly, persons
suffering from lung or cardiopulmonary disease, infants and children, and asthma sufferers.
These populations suffer arange of health effects. Among children, decrementsin lung function
occur, leading to increased school absences, and asthmatic individuals may suffer from increased
respiratory symptoms. Among the elderly and in individuals suffering from cardiopulmonary
disease, exacerbations of chronic disease leading to increased hospital admissions are seen
(U.S. EPA, 1997). PM o aso contributes to reduced visibility.

To protect California’ s population from the harmful effects of ozone and PM 4, federdl
and State air quality standards for these contaminants have been established. These standards are
shown in Table V-1. The State hourly ozone standard is nine parts per hundred million (pphm)
and the national hourly ozone standard is 12 pphm. The State PM 1 standard for a 24-hour
period is 50 micrograms per cubic meter (pg/m?®), and the national standard is 150 pg/m?® over a
24-hour period.
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TableV-1
Ambient Air Quality Standardsfor Ozone and PM q
Pollutant Averaging Time State Standard National Standard

Ozone 1 hour 9 pphm 12 pphm

(180 ug/md) (235 ug/md)
PM 1o Annua Geometric Mean Vugm | e

24 hour 50 pg/m° 150 pg/m®

Annual ArithmeticMean | - 50 ng/m®

In 1997, the U.S. EPA promulgated a new national eight-hour ozone standard, and new
national standards for particulate matter (PM 10 and PM ,5). On May 14, 1999, the U.S. Court of
Appeals for the District of Columbia put implementation of the new standards on hold. The
Court ruled that the agency had overstepped its constitutional authority in setting the new
standards because, among other things, it did not clearly articul ate the rationale used in selecting
specific levelsfor the standards. The Court remanded all of the standards to the U.S. EPA for
further consideration. During remand, the status of the standardsis asfollows. (1) the Court
vacated the new PM 1 standard; (2) the Court |eft the new eight-hour ozone standard in place, but
held that the standard “cannot be enforced”; and (3) the Court will decide in the future whether
the PM , 5 standard should be vacated outright, or remain in place while the case is remanded to
the U.S. EPA. The U.S. EPA appealed the court’ s decision to the full U.S. Court of Appeals;
however, anarrowly divided Court let the decision stand. U.S. EPA asked the Supreme Court to
review the decision and is awaiting their response.

The court decision has no immediate impact on California’ sair quality programs, because
most of California continuesto violate the pre-existing national and State one-hour ozone and
PM o standards, and the court decision did not affect the applicability of these standards. The
pre-existing national one-hour ozone and PM o standards continue to apply. Also, California's
State standards continue to apply. (In general terms, California’s one-hour ozone standard is
similar in itsimpact to the new federal eight-hour ozone standard.) Regardless of the ultimate
legal fate of the new federal standards, ARB and the districts will need to pursue new emission
reduction measures to attain the existing standards.

The vast mgjority of California s population who live in urban areas breathe unhealthy air
for much of the year, as clearly shown in Figure V-2 (ARB, 1998). Lastly, Figures V-3 and
V-4 show that unhealthy levels of ozone and PM o, respectively, are not limited to just urban
areas, but can be found in nearly every county in California. Asshown in these maps,
46 counties and portions of counties are currently designated as nonattainment for the State
ozone standard, while 54 counties are designated as nonattainment for the State PM o standard
(ARB, 1999). These counties contain over 97 and 99 percent, respectively, of California's
population, a clear indication of the extent and magnitude of the ozone and PM 1o problemsin
Cadlifornia.
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The California Clean Air Act requires districts that have been designated nonattainment
for the State ambient air quality standards for ozone, carbon monoxide, sulfur dioxide, or
nitrogen dioxide to prepare and submit plans for attaining and maintaining the standards
(see Health and Safety Code §40910 et seq.). In addition, the federal Clean Air Act requires that
districts designated nonattainment for the federal ambient air quality standards prepare State
Implementation Plans to demonstrate attainment with the federal standards. In some of these
districts, substantial additional emission reductions will be necessary if attainment is to be
achieved. In developing their plans, each district determines which measures are necessary to
include, as well as the specific details of each included measure.

The plans from various districts underscore the increasing role of pollution from areawide
sources, including consumer products and architectural coatings. As emissions from facilities
and vehicles are reduced, the widespread areawide sources become a larger part of the inventory,
and are included as a more significant area for potential reductions of VOC emissions. It is
estimated that without additional architectural coatings regulations, the inventory for
architectural coatings emissions will increase due to population growth.

Figure V-2

California Exceedences of
- State Ambient Air Quality Standards During 1997

California Exceedences of State Ambient Air Quality Standards During 1997
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FigureV-3
Area Designationsfor State Ambient Air Quality Standard for Ozone
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FigureV-4
Area Designationsfor State Ambient Air Quality Standard for PM g
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B. WHY REGULATE ARCHITECTURAL COATINGS?

Over the past 25 years, air pollution control agencies in California have been working
diligently to improve air quality. Much of the effort was directed to the more traditional sources
of air pollution such as mobile sources (e.g., cars, trucks, etc.) and stationary sources
(e.q., factories, power plants, etc.). There have been dramatic gainsin reducing emissions from
these traditional sources. However, to continue to make progress toward meeting the State and
federal ambient air quality standards and protecting the public health of California citizens, there
isaneed for further reductions from other sources of emissions including architectural coatings.
Also, as emissions from the traditional sources are further reduced, emissions from all other
sources, including architectural coatings, have become more significant. Therefore, the
emissions from these sources must be evaluated for possible reductions.

Architectural coatings comprise an important source of emissionsin California because
they are widely distributed, emit VOCs when used, and contribute to the air pollution problem in
California. Although each container of paint may seem to be a small source of emissions, when
the total number of usersin Californiais aggregated, the total VOC emissions become
significant. Asthe population in California continues to grow, the VOC emissions from
architectural coatings will al'so grow.

Recognizing the importance of the potential impact of VOC emissions from architectural
coatings, the local districts began regulating the VOC content of architectural coatingsin 1977.
Because each district was free to adopt its own architectural coatings rule, the rules varied by
district, raising compliance issues for companies which manufacture and distribute products
nationally or statewide. To attempt to resolve these issues, the Air Resources Board amended its
existing suggested control measure for architectural coatingsin 1989 to act asamodel rule for
districts. The goal was to bring statewide uniformity to the various architectural coatings rules.

In its attainment demonstration in the 1994 Air Quality Management Plan (AQMP), the
South Coast AQMD projected that, if left unchecked, architectural coatings emissions would
account for 26 percent of the allowable VOC emissions by the year 2010. The 1994 AQMP thus
contains a control measure that would reduce architectural coating emissions by 75 percent, or
62 tons per day, by 2010 (South Coast AQMD, 1996). The South Coast AQMD Rule 1113
amendments of November 8, 1996, will reduce VOC emissions by 18 percent (South Coast
AQMD, 1996), while the May 14, 1999, Rule 1113 amendments will achieve a 38 percent
emission reduction compared to the current emission inventory, on an annual average basis
(South Coast AQMD, 1999). Large VOC reductions are also needed to attain the federal ozone
standard in other districts such as Ventura County and San Joaguin Valley APCDs, and the
Y olo-Solano AQMD. All of these VOC reductions were committed to in California’'s 1994
Ozone SIP.

Achieving significant VOC reductions from architectural coatingsis akey element of the
California Ozone SIP (ARB, 1994b). The SIP was adopted by the ARB on November 15, 1994,
and serves as California s overall long-term plan for the attainment of the federal ambient air
quality standard for ozone by early in the 21% century. Together with significant reductions from
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stationary industrial facilities, mobile sources (e.g., cars, trains, boats), and other area sources
(e.g., consumer products), the architectural coatings reductionsin the SIP are an essential part of
California’ s effort to attain the air quality standards for ozone. Through the implementation of
the proposed SCM, we will continue to make progress toward meeting California’s SIP
commitment for ozone attainment.

The 1994 Ozone SIP only addresses commitments to achieve the federal 1-hour air
quality standard for ozone. Both the federal 8-hour ozone standard (if promulgated) and the State
ozone standard are more stringent than the federal 1-hour standard, and will require even greater
emission reductions to achieve attainment.

The applicable State and federal law show that both the U.S. Congress and the California
Legislature intended progress toward clean air to be made as quickly as possible. The California
Clean Air Act (the Act) specifically declares that it is the intent of the Legidlature that the state
air quality standards be achieved “...by the earliest practicable date...” (see HSC, sections 40910
and 40913(a); see aso the uncodified section 1(b)(2) of the Act (Stats. 1988, Chapter 1568)). A
similar intent is expressed in the federal Clean Air Act, which declares that the federal air quality
standards are to be achieved “...as expeditiously as practicable...” (see sections 172(a)(2), 181(a),
and 188(c) of the federal Clean Air Act).

C. ESTIMATED EMISSIONS FROM ARCHITECTURAL COATINGS

Emissions from architectural coatings are estimated from surveys of architectural coatings
salesin Californiathat the ARB has conducted over the past 20 years. The four most recent
surveys collected sales and emissions data for coatings sold in Californiain 1984, 1988, 1990,
and 1996.

The 1998 ARB survey, which collected data for coatings sold in 1996, was sent to over
700 companies that potentially sold architectural coatingsin California. Unlike previous surveys,
this survey asked for information on the speciation of VOCs. We received responses from 340
companies, 152 of which submitted survey data. This compares favorably to the previous three
ARB surveys, in which an average of 149 companies responded with data. A workshop was held
in March 1999 to receive comments on the draft survey results. The draft speciation datawas
reviewed by industry in June 1999. The final survey report was published in September 1999
(ARB, 1999).

Table V-2 compares the ARB survey results for architectural coatings sold in 1990 and
1996. Thistable shows that the estimated annual emissions were reduced from 126 TPD in 1990
to 117 TPD in 1996. These data also show that architectural coatingsin Californiaare
continuing to shift toward water-based, low-VOC coatings. In 1990, the split between
water-based and solvent-based coatings was roughly 75 percent and 25 percent, respectively.
The 1996 survey data show closer to an 80 percent/20 percent water-based/solvent-based split,
respectively. The per capita use of coatings was relatively constant between 1990 and 1996.
These trends seem to indicate that emissions from architectural coatings are declining, assuming
that the growth in population and housing does not offset any trend in reductions. Also, because
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the increase in volume from 1990 to 1996 was roughly equal to what would be predicted based
on growth alone (i.e., two percent per year), we did not adjust the inventory to account for
incomplete market coverage from the survey process. We believe we captured about 98 percent
of the California coatings market with the 1998 ARB survey.

TableV-2
1990/1996 Survey Comparison

1990 1996
Total volume, gallons 77.1 million 87.5 million
Water-based/sol vent-based split, % 76/24 82/18
Estimated emissions (TPD), annual average day 126 117
Gallons per capita 2.6 2.7
Emissions per capita (pounds) 3.1 2.6

The ARB and district staff use survey data, coupled with information on the growth of
coating use and the level of emissions control from local district rules, to estimate emissions
from architectural coatings in the future. The datain TablesV-2 and V-3 are presented in 1996
values, as annua average emissions. The values used in ozone attainment plans are usually
presented as average summer emissions, since the peak ozone season in Californiaistypically
the summer. The estimated emissions on an average summer day are greater than on an average
annual day because more painting is done in May through October than the rest of the year, due
to weather conditions. Annual average daily emissions spread out these higher summer
emissions evenly throughout the year.

The 1995 ARB emissions inventory estimates the emissions from all stationary sources to
be about 1600 tons per day, with architectural coatings contributing about eight percent of the
stationary source emissions, or about 130 tons per day. This estimate was based on the 1990
architectural coatings survey data. These estimates have not yet been officially updated based on
the 1996 survey data.

Table V-3 shows the estimated emissions from the architectural coatings categories
included in the proposed SCM are about 54 tons per day (excluding South Coast AQMD) based
on the 1998 ARB survey. The statewide emissions estimate for all the categories surveyed is
about 100 tons per day. After estimates from thinning and cleanup emissions are included, the
architectural coatings emissions estimate is about 117 tons per day. The table also shows that the
emissions from the eleven coating categories, for which emission reductions will be achieved
from the proposed SCM, account for almost 80 percent of the total emissions from all of the
coating categoriesin the SCM. These eleven categories are shown in bold in Table V-3.
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TableV-3

VOC Emissions By Product Category

Coating Category

VOC Emissions
(excluding South Coast AQMD)

(tong/day)
Flat! 8.00
Non-flat
- High Gloss 2.17
- Medium Gloss 6.75
- LowGloss 1.73
Specialty Coatings:
Antenna Coatings *
Antifouling Coatings *
Bituminous Roof Coatings 142
Bituminous Roof Primer Coatings Not surveyed
Bond Breakers 0.02
Clear Wood Coatings

- Clear Brushing Lacquers Not surveyed

- Lacquers(incl. Lacquer sanding sealers) 2.50

- Sanding Seadlers (other than lacquer sanding sealers) 0.46

- Varnishes 1.74
Concrete Curing Compounds 0.24
Dry Fog Coatings 0.26
Faux Finishing Coatings Not surveyed
Fire-Resistive Coatings Not surveyed
Fire-Retardant Coatings

- Clear *

- Opague 0.03
Floor Coatings 0.79
Flow Coatings *
Form-Release Compounds 0.02
Graphic Arts Coatings (sign paints) 0.03
High-Temperature Coatings 0.05
Industrial Maintenance Coatings 7.84
Low Solids Coatings *
Magnesite Cement Coatings 0.14
Mastic Texture Coatings 0.15
Metallic Pigmented Coatings 0.81
Multi-Color Coatings 0.04
Pre-Treatment Wash Primers 0.04
Primers, Sealers, and Under coater s 4.59
Quick-Dry Enamels 2.24
Quick-Dry Primers, Sealers, and Under coater s 3.27
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Table V-3 (continued)

VOC Emissions By Product Category

Coating Category

VOC Emissions
excluding South Coast AQMD

(tong/day)

Recycled Coatings Not surveyed
Roof 0.30
Rust Preventative Coatings 0.14
Shellacs

- Clear 0.11

- Opague 0.41
Speciaty Primers, Sealers, and Undercoaters Not surveyed
Stains 3.89
Swimming Pool Coatings 0.01
Swimming Pool Repair and M aintenance Coatings 0.05
Temperature-Indicator Safety Coatings Not surveyed
Traffic Marking Coatings 2.02
Water proofing Sealer s
- Concrete 0.46
- Wood 1.08
Wood Preservatives 0.51
Total 54.3

1
SCM.

Bold indicates categories that account for the majority of the emission reductions in the proposed

Emissions based on the South Coast AQMD’ s estimate that 30 percent of the emissions for

waterproofing sealers are contributed by coatings for concrete, and the remaining 70 percent by

coatings for wood.
* Emissions are less than 0.01 tons per day.
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VI.

DESCRIPTION AND TECHNICAL ASSESSMENT
OF THE COATING CATEGORIES

Note: This chapter previously appeared as Appendix D in the Draft Program
Environmental Impact Report. Most of the category descriptions now contained in this chapter
remain unchanged from those of Appendix D. However, where category descriptions have been
revised, text that has been deleted is indicated by strikeout, and text that has been added is
indicated by underline:

In addition, the following category descriptions have been added, or due to the nature of
the revisions, have been replaced in their entirety for clarity:

Q) flats,

2 non-flats;

3 non-flat high gloss;

4) bituminous roof coatings,

) bituminous roof primers,

(6) floor coatings;

@) quick-dry enamels;

(8 water proofing concrete/masonry sealers; and
9 water proofing wood sealers.

Finally, in this chapter specialty primers, sealers, and undercoaters arereferred to as
specialty primers throughout.

In this chapter, we provide a discussion of the 47 architectural coatings categories
(including subcategories) included in the proposed SCM, as well as 16 categories that are
included in the United States Environmental Protection Agency’s (U.S. EPA’s) national
architectural coatings rule, but not in the SCM. This chapter is divided into three sections.
Section A, “Coating Categories for Which We Are Proposing New VOC Limits,” discusses the
31 coating categories in the SCM where we are proposing new VOC limits or VOC limits that
are generally lower than those in existing district rules (excluding the South Coast AQMD).
These discussions provide more background and technical analysis than those in Sections B and
C. Section B, “Coating Categories for Which the Proposed VOC Limits are Generally
Consistent with District Rules,” discusses the 16 coating categories in the SCM where we are
proposing VOC limits that are generally consistent with the VOC limitsin existing district rules.
The discussions in this section explain why we believe the existing VOC limits in district rules
are appropriate for the proposed SCM. Finaly, Section C, “ Categories Not Proposed for
Inclusion in the Suggested Control Measure,” discusses the coating categories that are not
included in the proposed SCM, but are included in the U.S. EPA’ s national architectural coatings
rule. These discussions explain why we believe it is unnecessary to include a separate category
for these products in the proposed SCM.
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In general, the VOC limitsin the proposed SCM are modeled after the interim limitsin
the South Coast Air Quality Management District (South Coast AQMD’s) Rule 1113, except that
they have an effective date of January 1, 2003 (except for industrial maintenance coatings which
have an effective date of January 1, 2004). The effective dates are later than those in Rule 1113,
because we wanted to provide roughly the same three-year reformulation time provided by the
South Coast AQMD. Also, consistent with Rule 1113 and most other district architectural
coatings rules, coating products sold in containers of one liter or less are exempt from the
proposed VOC limitsin the SCM.

The discussions of the proposed VOC limits for each of the coating categories explain
why we believe that they are technologically and commercially feasible by the proposed effective
date. Our analysis of each coating category relies on information from many sources, including
trade journals, the ARB’s 1998 Architectural Coatings Survey, discussions with manufacturers
and resin suppliers, and the results of laboratory tests of both complying and noncomplying
products. However, we will also monitor industry’ s progress toward achieving the proposed
VOC limitsin the SCM, to ensure that manufacturers are able to satisfy the overall market
demand for these products.

A. COATING CATEGORIESFOR WHICH WE ARE PROPOSING
NEW VOC LIMITS

We are proposing new VOC limits for the following 31 coating categories that are
generally consistent with the interim VOC limits adopted in recent amendments to the South
Coast AQMD’s Rule 1113 (with the exception of antenna coatings, antifouling coatings,
bituminous roof coatings, clear brushing lacquers, floor coatings, flow coatings,
high-temperature coatings, non-flat high gloss coatings, pre-treatment wash primers, swimming
pool repair and maintenance coatings, and waterproofing sealers). However, in many cases, the
proposed limits are lower than the existing VOC limitsin other district rulesin California
Therefore, the discussions of these coating categories are more detailed than those for the other
categories. The discussions for each of these coating categories include: 1) product category
description; 2) information on product use and marketing; 3) information on the existing product
formulations; 4) discussion of the proposed VOC limit, our rationale for the proposed limit, and
the options for compliance; and 5) if applicable, a discussion of the issues associated with the
proposed VOC limit, as raised by the affected industry. After the Flat and Non-flat categories,
the product categories are in alphabetical order.

1. Flat Coatings

Product Category Description:

Flat coatings are widely used on both interior and exterior surfaces of residential and
commercial buildings. Flat coatings leave a matte finish, with no gloss or shine. They are
defined as having a gloss of less than 15 on an 85° meter or lessthan 5 on a 60° meter. Theflat
finish tends to minimize surface irregularities and imperfections.
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Table VI-1 below summarizes our estimate of sales and VOC emissions from the flat
coatings category based on ARB survey results. The ARB survey (ARB, 1999) shows that flat
coatings represent the largest coating category with regard to both sales volume and VOC
emission levels. 1n 1996 (the year surveyed), approximately 32 million gallons of flat coatings
were used in California. This represents about 36 percent of the total California sales volume of
architectural coatingsin 1996. The VOC emissions from flat coatingsin California, excluding
those emissions that occur in the South Coast AQMD, are about 8.0 tons per day (TPD). VOC
emissions from flat coatings represent approximately 15 percent of the total emissions from
architectural coatings. Because most of the products sold are water-based, most of the emissions
are from water-based products, even though these products have alower sales-weighted average
VOC content than sol vent-based products.

TableVI-1
Flat Coatings*
Number Category Sales-Weighted VOC Emissions
of Sales AverageVOC (excluding South
Products | (gallons/yea (gramg/liter)** Coast AQMD)
r (tons/day)
Solvent-Based 56 27,873 373 0.06
Water-Based 2,299 31,800,868 98 7.94
Total 2,355 31,828,705 98 8.00

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

Typicaly, flat coatings can be brushed, rolled, or sprayed on the surface to be painted.
Flat coatings make up approximately 80 to 90 percent of the total coatings used for residential
applications (South Coast AQMD, 1996). “Do-it-yourselfers’ and paint contractors can purchase
flat coatings at outlets including hardware stores, home supply stores, and retail paint stores. Flat
coatings are used on interior walls and ceilings, and are typically used to paint living rooms,
dining rooms, bedrooms, and halls. Flat coatings are also used on exterior walls and overhangs.
With proper surface cleaning and priming (if necessary), flat coatings can be used on alarge
variety of interior and exterior substrates including drywall, plaster, wallpaper, brick, concrete
block, wood siding, vinyl siding, aluminum siding, and stucco. Because most flat coatings are
water-based, soap-and-water cleanup istypical. Most flat coatings (about 97 percent) are sold in
Size units greater than one liter (ARB, 1999).

The 1998 ARB survey showed that about 41 percent of the flat coatings sold in 1996

were formulated for interior applications, 30 percent for exterior applications, and 29 percent
were formulated for both interior and exterior applications (ARB, 1999).
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For marketing their products, some manufacturers of “zero VOC” flat coatings emphasize
the health benefits of using such coatings versus conventional coatings. The benefits include the
low-to-minimal odor of zero VOC coatings and the reduced chemical exposures from the use of
such coatings. Because of those features, manufacturers of zero VOC coatings emphasize the
coatings suitability for use in enclosed centrally-ventilated buildings (e.g. schools, office
buildings, and hospitals), rooms that need to be occupied soon after painting (e.g. restaurants,
hotel rooms), and residences.

Product Formulation:

Asdiscussed earlier, most flat coatings are water-based. The 1998 ARB survey
(which represents 1996 sales as reported) shows that water-based flat coatings represent over
99 percent of the flat coatings market. Solvent-based flat coatings represent 0.1 percent of the
market and generally have VOC levels greater than 250 g/I, the VOC limit for flat coatings
currently in effect for those California air pollution control districts that have architectural
coatings rules. The volume of solvent-based flat coatings sold has decreased approximately
54 percent since the 1993 ARB survey of architectural coatings (which reflected 1990 sales),
while overall sales of flat coatings has remained about the same. The overall sales-weighted
average VOC level for flat coatings has decreased 7 percent since the 1993 ARB survey
(ARB, 1999).

Generaly, the type of binder used in aformulation has a large influence on the amount of
VOC needed. Binders serve to hold the paint together in afilm and to provide adhesion to the
substrate. The binder in water-based flat coatings, which comprise the mgjority of flat coatings,
istypically adispersion of synthetic resin particles, called latex. Thus, these types of coatings are
commonly called latex coatings. A wide variety of synthetic polymers are used as bindersin
latex coatings. Two common latex binders are acrylic and vinyl-acrylic resins. The
solvent-based coatings in this category are commonly formulated using alkyd resins as binders.

The VOCs in water-based coatings perform one or more of the following functions:
binder coalescing aid, polymer plasticizer, freeze/thaw stabilizer, defoamer, and carriers for other
additives such as colorants, thickening agents, surfactants, and biocides. The largest contributors
of VOCsin latex coatings are glycols, added mainly to provide freeze/thaw resistance, and
coal escing solvents such as 2,2,4-trimethyl-1,3-pentanediol isobutyrate (Texanol®), to allow the
latex particles to come together to form afilm (Klein, 1993). Generdly, so called “zero VOC”
coatings contain very small amounts of VOCs. Lower-VOC coatings tend to be formulated using
binders that require less coalescing solvent and/or are formulated using less VOCs for
freeze/thaw stabilization (Klein, 1993; Currie, 1993).

Proposed VOC Limit and Basis for Recommendation:

We recommend a 100 g/l VOC limit for flat coatings, effective January 1, 2003. The
proposed VOC limit is technologically and commercially feasible by January 1, 2003, based on
our review of ARB survey data on marketshares, product information from manufacturers, and
other information as discussed below. The proposed VOC limit islower than the national limit
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recently promulgated by the United States Environmental Protection Agency (U.S. EPA) for this
category. The U.S. EPA dividesflat coatings into interior and exterior categories, but the same
VOC limit, 250 g/l, appliesto both (U.S. EPA, 1998). In California, the 1989 SCM for
architectural coatings recommended a 250 g/l VOC limit for flat coatings (ARB, 1989); thisis
the most common limit currently in effect for those Californiaair pollution control districts that
have architectural coatings rules. In 1996, the South Coast AQM D adopted a 100 g/l limit for
flat coatings that will become effective July 1, 2001, and also adopted a 50 g/l limit that will
become effective July 1, 2008. Our recommended limit is consistent with the interim limit
adopted by the South Coast AQMD.

Asshown in Table VI-2, the 1998 ARB survey found that about half of the marketshare
of flat coatings complies with the proposed VOC limit. Nearly 1,100 products of the
approximately 2,400 products reported already comply with the proposed limit. Of the 45
companies that reported in this category, 36 offered flat coatings that comply with the proposed
limit. Productswith aVOC content equal to or lower than 50 g/l represent about 18 percent of
the market, and products with a VOC content equal to or lower than 150 g/l represent 88 percent
of the market. (ARB, 1999).

The table below also shows that VOC emission reductions in the non-South Coast
AQMD portion of Californiawould be approximately 1.4 TPD, on an annual average basis, from
implementing the proposed limit of 100 g/l.

TableVI-2
Flat Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by (excluding South Coast AQMD)
Products Volume (tons/day)
100 1,097 48.5 1.39
* Based on ARB’s 1998 Architectural and Industrial Maintenance Coatings Survey

(ARB, 1999).

Considering flat coatings formulated for interior and exterior use separately, the 1998
ARB survey indicates that 69 percent (550 products) of the volume of interior flat coatings sold
comply with the proposed limit, 42 percent (276 products) of the volume of exterior flat coatings
sold comply, and 27 percent (143 products) of the volume of coatings sold for both interior and
exterior use comply (ARB, 1999).

The high marketshares that already comply with the proposed limit demonstrate
widespread use of existing low-VOC technology for formulating flat coatings. While ailmost all
flat coatings are currently water-based latex coatings, the proposed limit would require more
water-based products to be formulated using lower-VOC technology. As discussed above, the
primary sources of VOCsin latex coatings are coal escing solvents and VOCs (glycols) added
mainly to provide freeze/thaw resistance. We expect that product reformulation to meet the
proposed limit would involve switching to abinder (or blend of binders) that requires less
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coalescing solvent and/or reducing the amount of glycol that is added to provide freeze/thaw
stability (Klein, 1993; Currie, 1993).

Of note isthat most solvent-based flat coatings used in districts without architectural
coatings rules do not meet the 250 g/l limit currently in place in district architectural coatings
rules. Such solvent-based coatings will at a minimum have to be reformulated (likely to
water-based) to meet the national rule limit of 250 g/l in those California districts that do not
adopt architectural coatings rules.

Independent Product Tests

Consumers Union, an independent, nonprofit organization, recently reported on tests it
performed on interior and exterior paints. Tests were performed on 14 brands of interior flat
paints marketed as higher-grade paints. For each brand, three colors that represent the basic tint
bases were tested. Several flat paints with VOC levels below 100 g/l were included in the tests.
The paints were tested for hiding ability and resistance to scrubbing, staining, blocking, fading,
and mildew. All theinterior flat paints tested performed well, rating “good” or better in overall
scores. One complying flat paint, Pittsburgh Manor Hall, was included as one of the five paints
recommended as “ best of the flats’ and received the second highest overall score
(Consumer Reports, 2000).

Consumers Union also tested 16 brands of exterior latex flat paints (three colors for each
brand) purchased mostly from the northeastern United States. ARB staff was able to ascertain
that one flat paint tested complies with the proposed 100 g/l limit. The paints were applied to
Southern yellow pine, atype of wood prone to cracking, and were exposed to the weather in New
Y ork and Floridafor nearly two years. Periodic assessments were made for signs of cracking,
color change, dirt buildup, mildew growth, and other problems. The investigators also tested
how well the paints adhered to a chalky surface. Based on the test results, four flat paints
received a recommendation from Consumers Union. Those recommended paints included
Glidden Dulux Endurance flat, which, with the exception of its accent tint base, complies with
the proposed VOC limit (Consumer Reports, 1999).

Product information from manufacturers

Product information sheets published by coatings manufacturers indicate that awide
variety of flat coatings that meet the proposed VOC limit are avail able that possess performance
characteristics similar to higher-VOC coatings. At the end of the discussion of this category are
tables of information about specific products that meet the proposed VOC limit and, for
comparison, products that exceed the proposed limit. We identified specific products with a
VOC content of 100 g/l or less offered by Behr, Devoe, Dunn Edwards, Frazee, |CI-Dulux,
Rodda Paint, Sherwin Williams, and Tru-Test. A list of performance characteristics compiled
from product information sheets for interior and exterior flat coatings with VOC levels of 100 g/|
or lessis presented below. Please note that not all flat coatings with VOC levels at or below
100 g/l possess dl of the characteristics listed below:
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Interior flat coatings

good quality, high quality, premium quality, top of the line quality
good to excellent hiding qualities, good dry hiding

durable crack-resistant long-lasting finish

excellent adhesion

excellent color and sheen uniformity

non-yellowing

good to excellent touch-up properties

good stain resistance

washable to extremely washable, durable, long-lasting protection
easy application

excellent freeze-thaw resistance

high film build without sags or runs

Exterior flat coatings

quality product, top of the line, premium quality

long-lasting durability, durable and tough

exceptional coverage

excellent adhesion

low temperature application to 35° F

maximum protection against UV color fade, efflorescence, water intrusion,
and film failure, fade and chalk resistant

resists blistering, peeling, and flaking

easy application

very good to excellent touch-up

good hide

exceptional mildew resistance

| ssues:

1 Issue: Theflat coatings category covers abroad range of products. The ARB should
consider subcategorizing the flat coatings category to allow for a higher VOC limit for special
use, high performance products. A specific suggestion isto split the flat coatings category into
interior and exterior subcategories with different VOC limits for each.

Response: The information we reviewed does not substantiate the need to subcategorize
the flat coatings category. Our survey of product information published by coating
manufacturers indicates that awide variety of product typesin the flat coatings category already
comply with the proposed limit. Thisincludes coatings formulated specifically for acoustic
ceilings, coatings formulated for contractors (which emphasi ze features such as ease and speed of
application, hiding properties, and touch-up properties), texture coatings, high-build coatings,
coatings designed for low temperature application, and premium quality coatings.

As discussed above, information on marketshares obtained from the 1999 ARB survey
indicates that a considerable portion of interior and exterior flat coatings already comply with the
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proposed limit. Our survey of product information and independent test results show that a
variety of performance characteristics comparable to those of higher VOC products have been
achieved for both interior and exterior flat coatings with VOC levels at or below 100 g/l.

2. Issue: The 100 g/l limit for flat coatings will allow the sale of medium quality coatings,
but consumers will not be able to purchase high quality flats that will stand up to repeated
washings or have good exterior durability. Application properties at lower temperatures will be
compromised, as will freeze-thaw resistance.

Response: Product information from coating manufacturers and independent test results
indicate that a variety of manufacturers have been able to use available technology to achieve
desirable properties for flat coatings with VOC levels a or below 100 g/l. Our survey of product
information indicates that there are a number of existing interior and exterior coatings that meet
the proposed limit that are marketed as premium quality coatings. Further, the product
information and test results indicate that there are complying coatings with excellent scrub
resistance and durability. Also, there are complying products that allow for low temperature
application and products with good freeze-thaw resistance.

3. Issue: It ispremature to adopt South Coast AQMD’sinterim flat limit when the District
committed in Rule 1113 to do atechnical assessment prior to its 2001 implementation date.

Response: South Coast AQMD Rule 1113 requires the District to perform the first
technology assessment on flat coatings by July 1, 2000, a year before the 100 g/l limit isto take
effect in that district. We expect that the South Coast AQMD’ s assessment will largely consider
the same types of information that we considered in our assessment, i.e. information obtained in
ARB’s 1998 survey, information on product tests, and product information from coating
manufacturers. We will monitor the South Coast AQMD’ swork in this area, and if their
assessment indicates a need to reconsider the 100 g/l limit for flat coatings, there will be
sufficient time for the other California districts to make any necessary rule changes before the
recommended effective date.
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FLAT COATINGS
Less than or Equal to 100 g/l

Product Name VOC Type' Information from Manufacturer’s
and Brand Content Product Sheets
g/l

Behr Premium Plus Interior Durable, crack resistant, long lasting finish, excellent

Flat Smooth Wall Texture 25 I adhesion

Paint

Benjamin Moore Pristine Washable, spatter-resistant, high hiding, excellent

Eco Spec Interior Latex 0 I touch-up, uniform finish

Flat 219

DeVoe Paint DE-VO-KO Good quality, economy and speed of application,

Flat Interior Latex Wall 61 I excellent color & sheen uniformity, good dry hiding,

Paint #378XX non-yellowing

DeVoe Paint DE-VO-PRO

Flat Interior Latex Wall 31 I Good hiding, low odor, good touch-up

Paint #534XX

DeVoe Paint Wonder-Hide High quality, good hiding, good touch-up,

Flat Interior Latex Wall 33 | non-yellowing, good washability, good scrubability,

Paint #519XX easy application, excellent color & sheen uniformity,
excellent freeze-thaw resistance, excellent adhesion

DeVoe Paint SPRA-MAX High quality, high film build for all types of interior

40 Flat Interior High Build 90 | surfaces, film thickness to 20 mils dry are easily

Latex Coating #45XX obtained without sags or runs, durable, washable
surface

Dunn Edwards Acoustikote 0 | High-hiding, sprays easily, finish does not affect

Interior Acoustic Paint sound-deadening qualities of acoustical surfaces

Dunn Edwards Decovel Premium flat wall paint, exceptional hide, good stain

Interior Velvet Flat Wall resistance & washability, easy to apply, designed to

Paint W 401 65 I provide long lasting protection for interior walls,
ceilings & other properly prepared & primed
surfaces

Dunn Edwards Interior Heavy-bodied, superior hiding power, applies very

Maintenance Latex Flat 65 I . ' ’

. easily, touches-up well

Paint

Dunn Edwards Quik-Wall

Interior Latex Flat Wall 65 I Heavy-bodied, excellent hide, touches up very well

Finish

Dunn Edwards Sierra Low

Odor/Zero VOC Flat Wall 0 I Exceptional hide & applies easily

Finish W 501

Dunn Edwards Tuffwall 95 | Tough, durable finish that is extremely washable,

Interior Latex Flat Enamel excellent touch-up qualities, very good hiding power

Dunn Edwards Walltone 45 | Durable, easy touch-up, good hide

Interior Flat Wall Paint

Dunn Edwards Arizona 65 /E Good hide, very good touch-up

Exterior Latex Flat Finish

Dunn Edwards Prokote Excellent touch-up qualities, durable, good hide

Plus Exterior Flat Paint for 70 E

New Construction

| = Interior, E = Exterior, I/E = Interior and Exterior
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FLAT COATINGS
Less than or Equal to 100 g/l (continued)

Product Name VOC Type' Information from Manufacturer’s
and Brand Content Product Sheets
g/l

Dunn Edwards Evershield Top of the line, advanced technology & premium

100% Acrylic Wood & ingredients provide unparalleled performance, long-

Masonry Flat W 701 85 E lasting durability, exceptional coverage & excellent
adhesion, provides maximum protection against UV
color fade efflorescence, water intrusion & film
failure (grain crack, peeling & blistering)

Frazee Majestic Interior Top of the line quality, test results:

Acrylic Copolymer Velvet resistance to abrasion — Pass, resistance to blocking

Flat Finish 89 I - pass, resistance to washing - pass, resistance to
yellowing — pass, resistance to 1500-2000 scrub
cycles — pass

Frazee Acoustic Ceiling Top of the line quality, high hide, doesn't affect

Paint Interior Acoustic Flat 93 I sound deadening properties of substrate

Latex Finish

Frazee Speedwall Plus Top of the line commercial quality, ease of

Interior Vinyl-Acrylic Flat application, test results:

Finish 89 | resistance to abrasion - pass, resistance to blocking
— pass, resistance to washing - pass, resistance to
yellowing - pass, resistance to 1500 - 2000 scrub
cycles — pass

Frazee Speedwall Interior 72 | Top of the line commercial quality, maximum hiding

Vinyl-Acrylic Flat Finish

Frazee Craftsman Heavy Top of the line commercial quality, excellent hiding

Duty Interior Vinyl Flat 77 I qualities

Finish

Frazee Envirokote Interior Top of the line quality, test results: - resistance to

Low Odor Zero VOC Flat 0 | abrasion - pass, resistance to blocking - pass,

Finish resistance to washing - pass, resistance to yellowing
- pass, resistance to 500 - 600 scrub cycles — pass

ICI-Dulux Decra-Shield Premium quality, exceptional mildew resistance, low

Exterior 100% Acrylic temperature application to 35°F, good resistance to

Finish 0 E early moisture exposure, durable & tough, fade &
chalk resistant, excellent adhesion, resists blistering,
peeling & flaking, easy application

ICI-Dulux Lifemaster 2000 Professional best, exceptional hiding, excellent

Interior Flat Finish LM 0 I touch-up properties, washable, durable

9100

ICI-Dulux Professional Premium quality, excellent touch-up, coverage &

Velvet Matte Interior Flat 85 I application properties, durable & washable

Latex Wall & Trim Finish

ICI-Dulux Ultra Velvet Excellent hiding, highest quality premium flat latex,

Sheen Interior Flat Latex excellent coverage & application properties, good

Wall & Trim Finish 92 I burnish resistance, durable, wear resistant, very
good touch-up, excellent scrub resistance, very
good washability

Y| = Interior, E = Exterior, I/E = Interior and Exterior
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FLAT COATINGS
Less than or Equal to 100 g/l (continued)

Product Name VOC Typel Information from Manufacturer’s
and Brand Content Product Sheets
g/l
ICI-Dulux Ultra-Wall Latex 50 | Professional quality, high hiding, excellent touch-up,
Flat Interior Wall Paint uniform flat finish, non-yellowing
ICI-Dulux Speed-Wall Excellent dry hide, uniform flat finish, excellent
Latex Matte Flat Interior 33 I touch-up properties
Wall Paint
ICI-Dulux Speed-Wall Excellent dry hide, uniform flat finish, good touch-up
Latex Flat Interior Wall 18 I properties
Paint
ICI-Dulux Ultra-Hide Latex Professional best “workhorse,” high hiding, excellent
Flat Interior Wall Paint 98 I touch-up, uniform finish, washable, non-yellowing,
“The Workhorse” easy application, excellent hiding & flexibility
ICI-Dulux Ultra-Hide High-
Build Latex Flat Interior 46 I High-build, excellent touch-up properties,
Primer/Finish
ICI-Dulux Ultra-Hide Build-
Dur Spray Latex Flat 83 I High-build without running or sagging
Interior Primer/Finish
ICI-Dulux Speed-Cote
Exterior Latex Flat 22 E Uniform flat finish, easy application
Masonry Finish
ICI-Dulux Ultra Hide, Premium quality, provides a uniform texture on
Interior/Exterior High-Build 88 /E rough or irregular surfaces
Acrylic Latex Texture
Coating
Rodda Paint AC-911 96 E Uniform finish, smooth even finish, very good
Exterior Latex House Paint resistance to moisture
Rodda Paint Krillicon 85 E Very good resistance to moisture — masonry paint
Exterior Flat Paint
Rodda Paint Ezee Coat 67 | High hiding, economical, excellent touch-up
Flat Wall Paint characteristics, good resistance to moisture
Rodda Paint Horizon 0 | Washable, uniform, durable, easy application
Clean Air Select properties, excellent resistance to moisture
Rodda Terra Solid Color For rough wood surfaces where the ultimate in color
Latex Flat 76 E retention & durability is desired, excellent resistance
to moisture
Sherwin Williams Health Provides the durability expected from a flat wall paint
Spec Low Odor Latex 2.4-6 I without the odor associated with typical latex paints;
Interior Flat 1300 scrubs
Sherwin Williams Style No specific performance information provided
Perfect Interior Flat Latex 51 I
Ceiling Paint
Sherwin Williams Style 36-48 | Fade resistant, easy to apply, resists yellowing, easy
Perfect Interior Latex Flat clean-up
Sherwin Williams ProMar
700 Interior Latex Flat Wall 48-60 I No specific performance information provided
Paint
Y| = Interior, E = Exterior, I/E = Interior and Exterior
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FLAT COATINGS
Less than or Equal to 100 g/l (continued)

Product Name VOC Type' Information from Manufacturer’s
and Brand Content Product Sheets
g/l

Sherwin Willaims ProMar Lo . .
400 Interior Latex Flat 48-84 I Durable, quality vinyl acrylic paint
Sherwin Williams ProMar . . . .
200 Interior Latex Elat 48-84 I Finest quality product designed for the professional
Tru-Test Contractor’s
Latex Flat Wall Paint GF- <100 E No specific performance information provided
Line

1| = Interior, E = Exterior, I/E = Interior and Exterior

77




FLAT COATINGS
Greater than 100 g/l

Product Name VOC Typel Information from Manufacturer’s
and Brand Content Product Sheets
g/l

ACE Quality Paints 7* Flat 198 | 15 year durability, scrubbable, low spatter, non-

Latex Wall Paint yellowing, colorfast, stain resistant

ACE Quality Paints 7* Flat 213 | Low spatter, non-yellowing, colorfast, stain resistant,

Latex Ceiling White finish reduces reflection and glare

ACE Quality Paints 5* Flat 215 | Washable, easy application, non-yellowing, colorfast,

Latex Wall Paint spot resistant

ACE Quality Paints 5* Flat 175 | Washable, easy application, non-yellowing, colorfast,

Latex Ceiling Paint spot resistant

ACE Quality Paints 7* Acrylic 143 E 15 year durability, no chalk washdown, mildew resistant,

Latex House Paint non-yellowing, washable, stain resistant

ACE Quality Paints 5* Acrylic 143 E Stain resistant, no chalk washdown, non-yellowing,

Latex House Paint washable

ACE Quality Paints Pro High

Hiding Flat Latex Wall Paint 14l ! Good touch up

AFM Safecoat Interior Flat 102 | Premium quality, superior hiding properties, durable
finish

Devoe Paint Velour Flat 372 | Easy application, excellent hiding, excellent durability,

Interior Alkyd Wall Paint good washability

Devoe Paint Wonder Tones Premium quality, durable, excellent hiding, non-

Flat Interior Latex Wall Paint 203 | yellowing, resists staining, highly washable, excellent
touch-up, excellent spatter resistance

Devoe Paint Ceiling White 125 | Good hiding, easy application, excellent spatter

Flat Interior Latex Paint resistance, non-yellowing

Devoe Paint SPRA-MAX-12 Excellent hiding, fast application, excellent washability

Flat Interior Medium Build 158 I

Latex Coating

Devoe Paint Wonder-Speed 219 | Professional best, good hiding, excellent tuoch-up, non-

Flat Interior Latex Wall Paint yellowing, washable, easy application

Dunn Edwards Acri-Flat Easy to apply, excellent color retention, good crack

100% Acrylic Exterior Wood 120 E resistance, long-term exterior durability

Stain & Masonry Flat Paint

Dunn Edwards Endurawall Exceptional flexibility, provides superior protection

Elastomeric Wall Coating against wind-driven rain and moisture by bridging

Smooth 110 E cracks, outstanding elastic recovery and resilience even
under conditions of extreme cold or heat, outstanding
resistance to UV light and dirt pick up, easy touch-up

Dunn Edwards Suprema 135 | Premium quality, tough washable finish, outstanding

Interior Low Sheen Wall Paint stain resistance, durability and hide

Frazee Velvin Interior Acrylic Top of the line quality, test results: resistance to

Copolymer Flat Finish 112 | abrasion — pass, resistance to blocking — pass,
resistance to washing — pass, resistance to yellowing —
pass, resistance to 600-800 scrub cycles — pass

Frazee Luxwall Heavy-Duty Top of the line commercial quality, outstanding hiding

Interior Vinyl-Acrylic Flat 165 | power

Finish

Y| = Interior, E = Exterior, I/E = Interior and Exterior
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FLAT COATINGS
Greater than 100 g/l (continued)

Product Name VOC Type1 Information from Manufacturer’s
and Brand Content Product Sheets
g/l
Frazee Luxwall Ready-To- Top of the line commercial quality, outstanding
Use Interior Vinyl-Acrylic 165 I hiding power
Flat Finish
Frazee Versa-Tex Fine quality, tough, blister resistant, good adhesion
Interior/Exterior Acrylic 126 I/E and weather resistance
Copolymer Flat Finish
Frazee Duratec Il 100% Excellent quality, excellent adhesion and weather
; . 102 E .
Acrylic Exterior Flat resistance
Frazee Acri-Tec Exterior Commercial quality, assures good fade/weather
Acrylic Copolymer Flat resistance, test results: resistance to blocking —
Finish 105 E pass, resistance to chalking — pass, resistance to
fading — pass, resistance to grain cracking — pass,
resistance to UV rays — pass
Frazee Acri-Kote Exterior 131 E Commercial quality
100% Acrylic Finish
Frazee Royal Supreme Top of the line quality, washable, fade resistant,
Exterior 100% Acrylic Low 110 E superior adhesion
Luster Finish
ICI Dulux Professional Premium quality, exceptional mildew resistance,
Exterior 100% Acrylic Flat low temperature application to 35°F, good
Finish 156 E resistance to early moisture exposure, durable and
tough, fade and chalk resistant, excellent adhesion,
resists blistering, peeling and flaking, easy
application
ICI Dulux Exterior Latex Highest quality premium, exceptional weathering
Flat Finish resistance, easy application, durable and tough,
106 E fade and chalk resistant, exceptional mildew
resistance, moisture resistant, excellent adhesion,
resists blistering, peeling and flaking
ICI Dulux Ultra-Hide Durus Professional best, excellent mildew resistance,
Exterior Acrylic Flat Finish easy application, fade and chalk resistant, moisture
241 E resistant, durable and tough, excellent adhesion,
resists blistering, peeling and flaking, excellent
touch-up
ICI-Dulux Uitra-Hide Durus Professional best, excellent mildew resistance,
Exterior Acrylic Flat easy application, excellent color retention, chalk
Masonry Finish 143 E resistant, durable and tough, resists blistering,
mildew, and staining, excellent touch-up, resists
erosive effects of coastal salt air
ICI Dulux Speed-Cote 128 E Fade and chalk resistant, easy application, mildew
Exterior Acrylic Flat Finish resistant
Rodda Paint Hi Hide Premium quality, one coat coverage, mildew
Velvet Flat Latex House 112 E resistant, excellent resistance to peeling, fading,
Paint blistering, chalking, sun and water fumes
Rodda Paint Ext Alkyd Flat 362 E Highly durable, fume resistant, excellent resistance
House Paint to moisture
Y| = Interior, E = Exterior, I/E = Interior and Exterior
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FLAT COATINGS
Greater than 100 g/l (continued)

Product Name VOC Type1 Information from Manufacturer’s
and Brand Content Product Sheets
g/l

Rodda Paint Lasyn Velvet Dries within 15 minutes, minimizing dirt pick-up,

Flat Wall Paint 120 | flows and levels well, excellent color retention and
adhasion, will not blister, withstands an alkaline
atmosphere

Rodda Paint Master

Painter Latex Flat Wall 120 I Good resistance to moisture

Paint

Sherwin Williams Provides the washability and durability usually

Everclean Interior Latex 152-215 | found in glossy enamel finishes. Allows most

Flat household stains to be removed without the need
for scrubbing

Sherwin Williams Classic

99 Interior Latex Flat 158 I No specific performance information provided

Ceiling Paint

Sherwin Williams Classic Provides one coat hiding over many colors on

99 Interior Latex Flat 72-180 I smooth surfaces and will provide a durable,
scrubbable, washable finish

Sherwin Williams Duration Provides the most durable and longest lasting

Exterior Latex Flat Coating 89-113 E coating available, one coat protection, self-priming,
easy application, superior hiding, thicker, more
flexible, resists blistering and peeling

Egvi%?ngvgga&ferior 101-135 E Quality produgt recommended forouse downto a
surface and air temperature of 35" F

Latex Flat

Sherwin Williams

SuperPaint Exterior Flat 96-144 E Finest quality exterior flat finish

Latex

| = Interior, E = Exterior, I/E = Interior and Exterior
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2. Non-Flat Coatings — L ow and Medium Gloss

Product Category Description:

Non-flat coatings are low to high gloss coatings that are widely used on both interior and
exterior surfaces of residential and commercial buildings. They are defined as having a gloss of
15 or greater on an 85° meter and 5 or greater on a 60° meter. Non-flat coatings are often
described using terms such as “eggshell,” “satin,” “semi-gloss,” and “enamel.” Non-flat coatings
tend to resist stains better than flat coatings and tend to be more washable. The greater shine of
non-flat coatings may show surface flaws more than flat coatings.

For the purposes of the 1998 ARB Architectural Coatings Survey, the non-flat category
has been divided into three subcategories: low, medium, and high gloss. High gloss coatings,
which are defined as having adried film gloss of 70 or above on a 60° meter, have been broken
into a separate subcategory for which we are proposing a higher VOC limit than that for low and
medium gloss coatings. The distinction between the low and medium gloss subcategoriesis
continued here only for the purpose of presenting information. The same VOC limit is proposed
for low and medium gloss non-flat coatings.

Tables VI-3a-b below summarize our estimates of sales and VOC emissions from low
and medium gloss non-flat coatings category based on the ARB survey results. The 1998 ARB
survey shows that the low and medium gloss subcategories have a large California sales volume.
Medium gloss coatings, with 18 percent of the sales volume, is the second largest coating
subcategory behind flat coatings. Low gloss coatingsis the fifth largest subcategory, with 5
percent of the sales volume (ARB, 1999).

With regard to VOC emissions, low and medium gloss non-flat coatings emit over 8 tons
per day in California, excluding emissionsin the South Coast AQMD. The 1998 ARB survey
found that the medium gloss subcategory has the third highest emissions of all the coatings
categories, representing 12 percent of the total VOC emissions from architectural coatings. Low
gloss coatings represent three percent of architectural coatings emissions. Most of the emissions
from low and medium gloss coatings are from water-based products, in spite of the relatively
lower VOC content of those products, because the great majority of the products sold are water-
based (ARB, 1999).
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TableVI-3a

Non-Flat Coatings— L ow Gloss*

Number Category Sales Sales-Weighted VOC Emissions
of (gallong/year) Average VOC (excluding South
Products (gramg/liter)** Coast AQMD)
(tons/day)
Solvent-Based 30 34,373 341 0.07
Water-Based 821 4,440,720 133 1.65
Total 851 4,475,094 134 1.73

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

*x Grams VOC per liter of coating, less water and exempt compounds.

TableVI-3b
Non-Flat Coatings—Medium Gloss*
Number of Category Sales Sales-Weighted VOC Emissions
Products (gallong/year) Average VOC (excluding South
(gramg/liter)** Coast AQMD)
(tong/day)
Solvent-Based 246 522,186 287 0.94
Water-Based 1,893 15,107,606 151 5.80
Total 2,139 15,629,792 155 6.75

* Based on ARB’ s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

Typically, non-flat coatings can be brushed, rolled, or sprayed on the surface to be
painted. “Do-it-yourselfers’ and paint contractors can purchase non-flat coatings at outlets
including hardware stores, home supply stores, and retail paint stores. Non-flat coatings are
commonly used on surfaces where frequent cleaning is necessary and in rooms where moistureis
present. Kitchens, bathrooms, hallways, and children’s rooms are often painted with non-flat
coatings. Commercia buildings and institutions commonly use non-flat coatings on surfaces
such aswalls, corridors, and stairwells. Doors, window frames, shutters, and wood trim are
typically painted with non-flat coatings, especially higher gloss coatings. With proper surface
preparation and priming (if necessary), non-flat coatings can be used on alarge variety of interior
and exterior substrates including drywall, plaster, concrete block, wood, and metal. Most low
and medium gloss coatings (94 percent for each subcategory) are sold in size units greater than
one liter. (ARB, 1999).

The 1998 ARB survey showed that about 44 percent of the low gloss coatings sold in
1996 were formulated for interior applications, 23 percent for exterior applications, and
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32 percent were formulated for both interior and exterior applications. For medium gloss
coatings, about 48 percent were formulated for interior applications, 12 percent for exterior
applications, and 40 percent were formulated for both interior and exterior applications
(ARB, 1999).

For marketing their products, some manufacturers of “zero VOC” non-flat coatings
emphasi ze the health benefits of using such coatings versus conventional coatings. The benefits
include the low-to-minimal odor of zero VOC coatings and the reduced chemical exposures from
the use of such coatings. Because of those features, manufacturers of zero VOC coatings
emphasi ze the coatings' suitability for use in enclosed centrally-ventilated buildings
(e.g. schools, office buildings, and hospitals), rooms that need to be occupied soon after painting
(e.g. restaurants, hotel rooms), and residences.

Product Formulation:

As mentioned above, most low gloss coatings are water-based. The 1998 ARB survey
(which reflected 1996 sales) shows that water-based |ow-gloss coatings represent about
99 percent of the market for that subcategory. Solvent-based |ow gloss coatings represent about
one percent of the market. The sales volume of solvent-based low gloss coatings has decreased
approximately 60 percent since the 1993 ARB survey of architectural coatings (which reflected
1990 sales), while overall sales of low gloss coatings increased 7 percent over the same period.
The overall sales-weighted average VOC content of low gloss coatings decreased 18 percent
between 1990 and 1996 (ARB, 1999).

Similarly, most medium gloss coatings are water-based, but the proportion of solvent-
based sales is somewhat greater than that of low gloss coatings. The 1998 ARB survey shows
that water-based medium gloss coatings represent about 97 percent of the market for that
subcategory. Solvent-based medium gloss coatings represent about three percent of the market.
The amount of solvent-based medium gloss coatings sold has decreased approximately
65 percent since the 1993 ARB survey, while overall sales of medium gloss coatings has
increased 11 percent over the same period. The overall sales-weighted average VOC content of
medium gloss coatings decreased 12 percent between 1990 and 1996 (ARB, 1999).

As discussed for flat coatings, the type of binder used in aformulation generally has a
large influence on the amount of VOC needed. Binders serve to hold the paint together in afilm
and to provide adhesion to the substrate. Asthe glosslevel of paint increases, the relative
amount of binder as compared to other solid ingredients (i.e. pigment) also tends to increase.
The binder in water-based non-flat coatings, which comprise the majority of non-flat coatings, is
typically adispersion of synthetic resin particles, called latex. Thus, these types of coatings are
commonly called latex coatings. A wide variety of synthetic polymers are used as bindersin
latex coatings. Two common latex binders are acrylic and vinyl-acrylic resins. The solvent-
based coatings in this category are commonly formulated using alkyd resins as binders. Such
solvent-based coatings generally exceed the 250 g/l VOC limit currently in effect in California
districts that have architectural coatings rules.
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The VOCs in water-based coatings perform one or more of the following functions:
binder coalescing aid, polymer plasticizer, freeze/thaw stabilizer, defoamer, and carriers for other
additives such as colorants, thickening agents, surfactants, and biocides. The largest contributors
of VOCsin latex coatings are glycols, added mainly to provide freeze/thaw resistance, and
coalescing solvents such as 2,2,4-trimethyl-1,3-pentanediol isobutyrate (Texanol®), to allow the
latex particles to come together to form afilm (Klein, 1993). Generdly, so called “zero VOC”
coatings contain very small amounts of VOCs. Lower-VOC coatings tend to be formulated using
binders that require less coalescing solvent and/or are formulated using less VOCs for
freeze/thaw stabilization (Klein, 1993; Currie, 1993).

Proposed VOC Limit and Basis for Recommendation:

We are proposing a 150 g/l VOC limit for low and medium gloss non-flat coatings,
effective January 1, 2003. The proposed VOC limit is technologically and commercialy feasible
by January 1, 2003, based on our review of ARB survey data on marketshares, product
information from manufacturers, laboratory performance tests, and information on available resin
technology as discussed below.

The proposed limit is lower than the national limit recently promulgated by the U.S. EPA
for the non-flats category. The U.S. EPA divides non-flat coatings into interior and exterior
categories, but the same VOC limit, 380 g/l, appliesto both (U.S. EPA, 1998). In California, the
1989 SCM for architectural coatings recommended a 250 g/l VOC limit for non-flat coatings
(ARB, 1989); thisisthe most common limit currently in effect for those Californiaair pollution
control districts that have architectural coatings rules. 1n 1999, the South Coast AQMD adopted
a 150 g/l limit for non-flat coatings that will become effective July 1, 2002, and also adopted a 50
o/l limit that will become effective July 1, 2006. Our proposed 150 g/l limit for low and medium
gloss coatings is consistent with the interim limit for non-flat coatings adopted by the South
Coast AQMD.

Asshown in Table VI-4a, the 1998 ARB survey found that about 76 percent of the
marketshare of low gloss coatings comply with the proposed VOC limit. About 470 of the 850
products reported comply with the proposed limit. Of the 29 companies that reported for this
subcategory, 22 offered low gloss coatings that comply with the proposed limit. A number of
low gloss products have a VOC content lower than the proposed limit. Products with aVOC
content equal to or lower than 100 g/l represent about 19 percent of the market. Products with a
VOC content equal to or lower than 50 g/l represent about 4 percent of the market (ARB, 1999).

Asshown in Table VI-4b, the 1998 ARB survey found that about 57 percent of the
marketshare of medium gloss coatings comply with the proposed VOC limit. About 810 of the
2,100 products reported comply with the proposed limit. Of the 50 companies that reported for
this subcategory, 28 offered medium gloss coatings that comply with the proposed limit. A
number of medium gloss products have alower VOC content than the proposed limit. Products
with aVOC content equal to or lower than 100 g/l represent about 23 percent of the market.
Products with aVVOC content equal to or lower than 50 g/l represent about 2 percent of the
market (ARB, 1999).
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Tables VI-4a-b aso show that VOC emission reductions in the non-South Coast AQMD
portion of Californiawould be approximately 0.1 and 1.1 tons per day for low and medium gloss
coatings, respectively, (about 1.2 tons per day total) on an annual average basis, from

implementing the proposed 150 g/l limit.

TableVI-4a
L ow Gloss Non-Flat Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by (excluding South Coast AQMD)
Products Volume (tong/day)
150 472 75.7 0.11

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

TableVI-4b

M edium Gloss Non-Flat Coatings*

Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by (excluding South Coast AQMD)
Products Volume (tons/day)
150 805 57.3 1.06

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

The following discussion distinguishes between products formulated for interior versus
exterior use. The 1998 ARB survey indicates that 62 percent of the volume of interior low gloss
coatings sold comply with the proposed limit, 94 percent of exterior low gloss coatings comply,
and 83 percent of low gloss coatings sold for both interior and exterior use already comply.
Those marketshares represent 167 products, 196 products, and 56 products, respectively
(ARB, 1999).

Similarly, 58 percent of the volume of interior medium gloss coatings sold comply with
the proposed limit, 70 percent of the exterior medium gloss coatings comply, and 53 percent of
the medium gloss coatings sold for both interior and exterior use already comply. Those
marketshares represent 383 products, 268 products, and 112 products, respectively (ARB, 1999).

The high marketshares that comply with the proposed VOC limit demonstrate widespread
use of existing low VOC technology for low and medium gloss coatings. Most of the existing
non-flat coatings with a VOC level of 250 g/l or less (the most common current limit for those
districts that have architectural coatings rules) are water-based latex products, athough some
solvent-based products are at or below that limit (ARB, 1999). To meet the proposed
150 g/l VOC limit, it islikely that noncomplying water-based products would need to be
reformulated using lower VOC technology. As discussed above, the primary sources of VOCsin
latex coatings are coal escing solvents and VOCs (glycols) added mainly to provide freeze/thaw
resistance. We expect that product reformulation of water-based latex products to meet the
proposed limit would involve switching to a binder (or blend of binders) that requires less
coalescing solvent and/or reducing the amount of glycol that is added to provide freeze/thaw
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stability (Klein, 1993, Currie, 1993). Itisalso likely that most solvent-based coatings would
need to be reformulated to be water-based or to use low-VOC akyd core-shell technology
(e.g., Vianova Resins, 1999).

Laboratory performance tests

National Technical Systems. Independent laboratory performance tests of a number of
coatings were recently conducted by National Technical Systems (NTS) under contract with the
South Coast AQMD. Included in those tests were 14 interior and 13 exterior non-flat coatings.
Of those coatings, 9 had a VOC content below 150 g/l (range: 0to 135 g/l), 10 had aVOC
content at or below 250 g/l (range: 170 to 250 g/l) and the remaining 8 had VOC levels that
ranged from 400 to 420 g/l. The coatings with VOC levels of 400 g/l or greater were mostly
“guick-dry enamels,” and the test results for those coatings are discussed in the quick-dry enamel
category description. For this discussion, those coatings that comply with the proposed 150 g/l
limit (*lower VOC coatings’) are compared with those coatings with aVVOC content above
150 g/l that comply with the most common current limit of 250 g/l (*higher VOC coatings”).
Similar performance was seen in tests of brushing properties, sag resistance, and hiding. Dry-to-
touch times were also similar, but dry hard times tended to be somewhat shorter for lower VOC
coatings. Thelower VOC coatings tended to have dightly less leveling performance than the
higher VOC coatings, but this difference was mostly seen with the 0 VOC coatings. Dry film
thickness tended to be slightly higher in the lower VOC coatings. Resistance to blocking was
similar for the interior coatings, while resistance to blocking for the exterior coatings tended to
be better in the lower VOC product group. Interior coatings were also tested for dirt removal
ability and scrub abrasion resistance, where the higher VOC coatings tended to perform
somewhat better (NTS, 1999).

NTS also tested primer/topcoat systems with non-flat coatings as topcoats. Included in
those tests were 14 interior and 12 exterior systems with non-flat topcoats. Of those topcoats, 11
had aVOC content below 150 g/l (range: 0 to 135 g/l), 9 had a VOC content at or below 250 g/l
(range: 220 to 250 g/l) and the remaining 6 had a VOC level of 400 g/l. ARB staff compared the
results for those topcoats that comply with the proposed 150 g/l VOC limit with those topcoats
with VOC levels greater than 150 g/l but less than or equal to 250 g/l. Our comparison indicates
that lower and higher VOC interior systems had comparable performance with regard to adhesion
tests and resistance to household chemicals. However, the lower VOC topcoat systems tended to
show dlightly more softening in response to chemical exposure. The exterior systems showed
similar performance with regard to dry film thickness and water resistance (NTS, 1999).

Harlan Associates. In 1995, Harlan Associates, Inc., under contract with ARB,
conducted performance tests on 10 interior and 10 exterior non-flat coatings. Those coatings
were selected in 1994 from commercially available coatings. The VOC levels of the twenty
coatings ranged from 15 g/l to 459 g/l. Thirteen were high gloss coatings, six were medium
gloss, and one was low gloss. Four of those coatings, 3 interior (medium gloss) and 1 exterior
(low gloss), had VOC levels below 150 g/l. Thelow VOC non-flat coatings were similar to
higher VOC coatings with regard to stability, hardness, application, and appearance. Results of
tests for adhesion showed that two low VOC coatings had good to excellent adhesion, while two

86



had poor to mediocre adhesion. In comparison, many of the higher VOC coatings had good to
excellent adhesion, while two of those coatings rated “poor” to “fail” on the adhesion test. One
low-VOC coating failed the block resistance test (the resistance of two painted surfaces to stick
to each other), two rated “good” to “very good”, and one rated “excellent.” In comparison, the
higher VOC coatings rated “fail” to “excellent” in block resistance. Onelow VOC coating failed
the flexibility test, while all the other coatings passed. Two low VOC coatings (only interior
coatings tested) passed the scrub resistance test, while one wore through at 400 cycles. In
comparison, five of the higher VOC coatings passed the scrub resistance test, while two wore
through sooner than 400 cycles (ARB, 1995; Cowen, 1999).

Consumers Union. Consumers Union, an independent, nonprofit organization, recently
reported on tests it performed on interior and exterior paints. Tests were performed on 15 brands
of interior low-luster paints marketed as higher-grade paints. For each brand, three colors that
represent the basic tint bases were tested. A number of satin and eggshell paints with VOC
levels below 150 g/l were included in the tests, including four “zero VOC” paints. The paints
were tested for hiding ability and resistance to scrubbing, staining, blocking, fading, and mildew.
All the paintstested performed well, rating “good” or better in overall scores. Sears Best Easy
Living Satin, which complies with the proposed VOC limit, was recommended as one of the four
best low-luster paints and received the highest overall score. The second-highest rated paint,
House Beautiful Satin, with aVOC content that ranges from 117 to 156 g/l depending on the tint
base, comes close to complying with the proposed limit (Consumer Reports, 2000).

Consumers Union also tested 17 brands of exterior latex non-flat paints (three colors for
each brand) purchased mostly from the northeastern United States. A number of paints tested
comply with the proposed 150 g/l limit. The paints were applied to Southern yellow pine, atype
of wood prone to cracking, and were exposed to the weather in New Y ork and Floridafor nearly
two years. Periodic assessments were made for signs of cracking, color change, dirt buildup,
mildew growth, and other problems. The investigators also tested how well the paints adhered to
achalky surface. Based on the test results, four low-luster and four semi-gloss paints received a
recommendation from Consumers Union. Three of the four recommended low-luster paints
comply with the proposed limit. Those three paints are Glidden Dulux Endurance Satin, Sears
Best Weatherbeater Satin, and Sears Weatherbeater Satin. One of the four recommended
semi-gloss paints, Sears Best Weatherbeater Semi-Gloss, complies with the proposed VOC limit
(Consumer Reports, 1999).

Product information from manufacturers

Product information sheets published by coatings manufacturers indicate that a variety of
low to medium gloss coatings that meet the proposed VOC limit are available that possess
performance characteristics similar to higher VOC coatings. At the end of the discussion of this
category are tables of information about specific products that meet the proposed VOC limit and,
for comparison, products that exceed the proposed limit. We were able to identify specific
products with a VOC content of 150 g/l or lessfrom AFM, Con-Lux, Dunn Edwards, Evr-Gard,
Flex Bon, Griggs Paint, ICl Dulux, Kelly-Moore, Sherwin Williams, and Spectra-Tone.
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A list of performance characteristics compiled from product information sheets for low
and medium gloss non-flat coatings (often described as satin, eggshell, or semi-gloss finishes)
with VOC levels of 150 g/l or lessis presented below. The compilation distinguishes between
interior and exterior products; characteristics of coatings formulated for dual interior/exterior use
are included under both categories. Please note that not all low and medium gloss coatings with
VOC levels at or below 150 g/l possess all of the characteristics listed below.

L ow and medium glossinterior_coatings

professional best, premium quality, highest quality premium
good to excellent adhesion

excellent moisture resistance

excellent one coat coverage

very good block resistance

easy application, high speed application

durable, highly durable finish, extremely abrasion resistant
excellent color retention

stain resistant

excellent washability

bonds to glossy surfaces

very good touch-up properties

good dry hide, excellent hide

mildew resistant

resists yellowing

high build

L ow and medium gloss exterior_coatings

professional best, best quality, premium quality, highest quality premium

the most durable and longest lasting coating available, superior durability, durable and
tough, outstanding exterior durability

extremely abrasion resistant

extremely washable

superior color retention, excellent color and gloss retention

superior to exceptional mildew resistance

flexible

exceptionally smooth finish

superior hiding

shields the surface from the elements that cause film failure (grain crack, peeling,
blistering), resists blistering, peeling and flaking

exceptional weathering resistance

fade and chalk resistant

moisture resistant

excellent adhesion

easy application

long lasting uniform finish

recommended for use down to a surface and air temperature of 35°F
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one coat protection
self-priming

Available resin technology

The South Coast AQMD recently surveyed current and emerging technology available for
formulating non-flat coatings. ARB staff concurs with the findings of the South Coast AQMD
based on our own discussions with resin manufacturers. The South Coast AQMD identified a
number of resin manufacturers that have devel oped technologies for use in devel oping non-flat
coatings that comply with the proposed 150 g/l limit. Technologies identified by the South Coast
AQMD include those offered by Rohm and Haas, BASF, Conlux, Air Products and Chemicals,
and Vianova Resins (South Coast AQMD, 1999; BASF, 1999; Vianova Resins, 1999).

| ssues:

1 Issue: The non-flat coatings category covers abroad range of products. The ARB should
consider subcategorizing the non-flat coatings category to alow for ahigher VOC limit for
specia use, high performance products. Two specific suggestions are to split the non-flat
coatings category into interior and exterior subcategories, and to further split these subcategories
into a high-gloss subcategory and another subcategory for the remaining non-flat coatings. A
VOC limit of 250 g/l was suggested for the high gloss subcategory.

Response: Our survey of product information published by paint manufacturers indicates
that awide variety of interior and exterior low and medium gloss coatings comply with the
proposed limit. Thisincludes coatings formulated for contractors (which emphasize features
such as ease and speed of application, hiding properties, and touch-up properties), high-build
coatings, coatings designed for low temperature application, and premium quality coatings.

We distinguished between interior and exterior coatings in our evaluation, and also
distinguished between low, medium, and high gloss coatings. As discussed above, information
on marketshares obtained from the ARB survey indicates that a considerable portion of existing
interior and exterior low and medium gloss coatings already comply with the proposed 150 g/
limit. Our survey of product information sheets for complying low and medium gloss coatings
shows that a variety of performance characteristics comparable to those of higher VOC products
have been achieved for both interior and exterior coatings. Thus, available information does not
support subdividing low and medium gloss coatings into interior and exterior subcategories.

As discussed in the high gloss non-flat coatings subcategory, we have modified the
proposed SCM to include a separate subcategory with aVOC limit of 250 g/l for high gloss
coatings, primarily due to enforcement concerns because of the overlap between non-flat high
gloss and quick-dry enamels.

2. Issue: The 150 g/l limit for non-flat coatings will adversely affect a number of

performance characteristics of those coatings. Characteristics that will be compromised include
film durability, scrub resistance, stain removal properties, low temperature application properties,
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freeze-thaw resistance, and block resistance. Also, the coatings with the best performance
characteristics (durability and resistance to the following: deterioration by water; corrosion,
physical contact; loss of adhesion; erosion; film cracking; discoloration; household chemical
attack; and the effects of sunlight) require “hard” resins that must be formulated with VOC levels
above 200 g/I to achieve maximum performance. The NTS study shows that flow and leveling
characteristics are superior for alkyd paints (>350 g/l VOC) when compared to the water based
products (150-250 g/l VOC) and the 150 g/I paints tested did not show the highest performance
levels achievable.

Response: A subcategory for high gloss non-flat coatings has been created with a 250 g/l
VOC limit, primarily due to enforcement concerns. (See the high gloss non-flat coatings
subcategory for more detailed information.) We disagree with the comment that high quality low
and medium gloss coatings cannot be formulated at 150 g/l with current technology. Our
conclusion is based on laboratory performance tests viewed in conjunction with information
published by coatings manufacturers.

Specificaly, the laboratory tests conducted by NTS show comparable performance for
lower VOC non-flat coatings when compared to higher VOC non-flat coatings in many
performance areas listed in the above comment. For the purposes of staff’s evaluation of
non-flat coatings, it was appropriate to compare coatings that comply with the proposed 150 g/l
[imit with higher VOC coatings that comply with the most common current California district
limit of 250 g/l. The high VOC coatings (> 350 g/l) mentioned in the above comment would not
be allowed under current district rules for non-flat coatings, and were thus excluded from that
comparison. Moreover, most of those high VOC coatings (> 350 g/l) tested were “ quick-dry
enamels.” Such coatings must meet specific gloss and dry time criteria, and are classified in a
separate category from non-flat coatings. It only appropriate to use the NTS results for those
coatings in the context of evaluating the proposed VOC limit for the quick-dry enamel category,
aswas done by ARB staff.

Our survey of product information sheets indicates that there are a number of complying
interior and exterior low and medium gloss coatings that are identified by their manufacturers as
premium quality coatings. Further, the product information indicates that there are complying
coatings that are described as having superior durability and that have excellent performancein
the other areas listed in the above comment. Also, there are complying products that allow for
low temperature application and products with very good block resistance. Available
information also suggests that the 150 g/l limit allows for the formulation of non-flat coatings
with sufficient freeze-thaw resistance. Thus, our survey of product information indicates that a
variety of manufacturers have been able to use available technology to achieve abalancein
desirable properties for low and medium gloss coatings with VOC levels at or below 150 g/l.
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3. Issue: The qualities claimed by manufacturers for their products are marketing terms that
de-emphasi ze compromises made necessary by excessively stringent VOC content limits and do
not indicate a guarantee of the ultimate of performance.

Response: We believe it is appropriate to use product data sheets published by coating
manufacturers in conjunction with test results and other information in our assessment of
non-flat coatings. Coating manufacturers publish the product data sheets to provide customers
with information regarding important characteristics of their coatings. The information
contained in the product data sheetsis typically based on laboratory tests and may aso be based
on field studies. The above comment states that the product information sheets are smply
marketing tools and do not guarantee performance. We believe that customersrely on the
information contained in the sheets to assist them in choosing products, and that providing
inaccurate information as a marketing tool does not make good business sense as it would
alienate customers. Also, more credence is given to the information contained in product data
sheets when similar performance claims are made for complying and non-complying products,
and when different manufacturers make similar performance claims for complying products.

4, Issue: Low VOC interior paints may cause an indoor air quality problem, especially with
the elimination of mercury as an additive. Glycols act as preservatives, and if you reduce the
glycol concentrations in paints, you might see increased health hazards due to microbia growth
inside buildings.

Response: Microbial growth on paint after it is applied to the substrate is primarily
caused by moisture in the environment and to a lesser degree by warm temperatures. Thus,
mildew growth on paint is fairly common in tropical climates. There are numerous non-mercury
additives in common use in the coatings industry, including the pigment zinc oxide, that suppress
the growth of mildew. Moreover, glycols evaporate after the paint is applied to the substrate and
would thus not be retained in the paint over the long term. Further, the South Coast AQMD
reports that independent testing by NTS shows no difference in mildew resistance in the high
VOC vs. the low-to-zero-VOC non-flat coatings tested (Berry, 2000).
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NON-FLAT COATINGS
Less Than or Equal to 150 g/l

Product Name VOC Information from Manufacturer’s
and Brand Content | Type' Product Sheets
g/l

AFM Safecoat CemBond Premium quality, satin sheen, superior hiding,

Masonry Paint 83 I/E superior durable finish, concrete & masonry
surfaces

Con-Lux Enviro-Plex No specific performance information provided

Acrylic Latex Eggshell 0 I

Enamel-12000

Con-Lux Enviro-Plex No specific performance information provided

Acrylic Latex Semi-Gloss 0 I

Enamel-11000

Con-Lux Enviro-Plex 100% No specific performance information provided

Acrylic Gloss Enamel- 0 I, H

13000

Dunn Edwards Enduracryl Premium quality, superior durability, color retention

Low Sheen Finish W 705 140 E & mildew resistance, flexible, exceptionally smooth
finish, shields the surface from the elements that
cause film failure (grain crack, peeling & blistering)

Dunn Edwards Sierra, Low

ggr?/zi/feErgg\s/hoecl:l Bﬁ:‘ﬁél 0 I Excellent hide, good adhesion

W 540

Dunn Edwards Sierra Low

Odor/Zero VOC, Interior 0 I Excellent hide, good adhesion

Acrylic Semi-Gloss W 550

Evr-Gard Aqua-Sheen 136 /E Fine quality, good durability

Acrylic Satin Enamel

Evr-Gard Latex Semi- 88 /E Good performance

Gloss Paint

Evr-Gard Acry-Namel Professional quality, ease of application, non-

Acrylic Semi-Gloss Enamel 138 I/E yellowing, color retention, washability, superb hiding,
free flowing

Flex Bon Classic Interior- No specific performance information provided

Exterior Low Sheen Acrylic 80 I/E

Latex Wall & Trim Paint

Flex Bon Premium Exterior Mildew resistant, chalk & fade resistant

Low Sheen 100% Acrylic 60 E

Latex House & Trim Paint

Flex Bon Premium Interior Non-yellowing, washable, spatter resistant

Low Sheen Acrylic Latex 130 I

Wall & Trim Paint

Griggs Paint, Acrylic 0 /E Outstanding exterior durability, extremely abrasion

Emulsion Satin resistant, extremely washable

Griggs Paint, Acrylic 0 /E Outstanding exterior durability, extremely abrasion

Emulsion Semi-Gloss resistant, extremely washable

Griggs Paint, Acrylic 0 VE. H Outstanding exterior durability, extremely abrasion

Emulsion Gloss ' resistant, extremely washable

| = Interior, E = Exterior, I/E = Interior and Exterior, H = High Gloss
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NON-FLAT COATINGS
Less Than or Equal to 150 g/l (continued)

Product Name VOC Information from Manufacturer’s
and Brand Content | Type' Product Sheets
g/l
ICI-Dulux Decra Shield Premium quality, exceptional mildew resistance,
Exterior 100% Acrylic Satin low temperature application to 35°F, durable &
Finish 0 E tough, fade & chalk resistant, moisture resistant,
excellent adhesion, resists blistering, peeling &
flaking, easy application
ICI Dulux Decra-Tones High quality, durable finish, mildew resistant, fade
Exterior Acrylic Low Sheen 50 E and chalk resistant, burnish resistant, easy
Accent Base application
ICI-Dulux Dulux Ultra Highest quality premium eggshell, highly durable,
Eggshell Interior Acrylic excellent washability, excellent moisture resistance,
Wall & Trim Enamel 112 | excellent adhesion, excellent one coat coverage,
very good block resistance, bonds to glossy
surfaces, very good touch-up properties, easy
application, alkyd-like flow & leveling
ICI-Dulux Dulux Exterior Highest quality premium exterior, exceptional
Latex Satin Finish weathering resistance, easy application, long
105 E lasting uniform finish, durable & tough, fade & chalk
resistant, exceptional mildew resistance, moisture
resistant, excellent adhesion, resists blistering,
peeling & flaking
ICI-Dulux Lifemaster 2000 Professional best, durable, excellent washability,
Interior Semi-Gloss 0 | excellent stain resistance, very good block
resistance, easy application, bonds to glossy
surfaces
ICI-Dulux 2000 (Interior Professional best, durable, excellent washability &
Eggshell) 0 I hiding, block resistant, bonds to glossy surfaces,
very good touch-up properties, easy application
ICI-Dulux Professional Premium quality, excellent adhesion & moisture
Acrylic Eggshell Interior resistance, excellent one coat coverage, very good
Wall & Trim Paint 125 I block resistance, alkyd like flow & leveling, highly
durable finish, easy application, excellent
washability
ICI-Dulux Speed-Wall Easy application, good dry hide & application
Latex Eggshell Interior 84 I properties, durable & washable
Wall & Trim Enamel
ICI-Dulux Speed-Wall Good dry hide, hard, tough & durable, easy
Latex Semi-Gloss Interior 88 I application
Wall & Trim Enamel
ICI-Dulux Ultra-Hide Build Heavily bodied thixotropic latex eggshell, high build,
Dur Spray Latex Eggshell 77 I uniform finish, high speed application, application

Interior Primer/Finish

of 10-20 mils without running or sagging

1

| = Interior, E = Exterior, I/E = Interior and Exterior, H= High Gloss
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NON-FLAT COATINGS
Less Than or Equal to 150 g/l (continued)

Product Name VOC Information from Manufacturer’s
and Brand Content Typel Product Sheets
g/l
ICI-Dulux Ultra-Hide Durus Professional best, excellent color & gloss retention,
Exterior Acrylic Semi-Gloss excellent mildew resistance, durable & tough,
L 79 E ! ) . >
Finish moisture resistant, excellent adhesion, resists
blistering, peeling & flaking, easy application
Kelly-Moore Enviro-Cote No specific performance information provided
Interior Acrylic Satin and 0 I
Semi-Gloss Enamels
Kelly-Moore Sat-N-Sheen 143 | Durable
Latex Wall and Trim Finish
Pittsburgh Paints Brilliant Brilliant, durable gloss finish, fast drying, outstanding
Reflections Interior/Exterior 117-135 | UE. H washability, long lasting weatherability, excellent
Latex Gloss Enamel 51 ' adhesion, easy application
Line
Sherwin Williams Provides the durability expected from an eg-shel
HealthSpec Low Odor 0 I enamel without the odor associated with typical latex
Interior Eg-Shel paints: 1600 scrubs
Sherwin Williams Provides the durability expected from a semi-gloss
HealthSpec Low Odor 0 I enamel without the odor associated with typical latex
Interior Semi-Gloss paints: 2000 scrubs
Sherwin Williams Low Quality product recommended for use down to a
Temp 35 Exterior Satin 101 E surface & air temperature of 35°F
House Paint
Sherwin Williams A-100 133-157 E Our best quality exterior gloss finish
Exterior Gloss Latex
Sherwin Williams A-100 90-115 E Our best quality exterior satin finish
Exterior Latex Satin
Sherwin Williams Duration Provides the most durable and longest lasting
Exterior Latex Satin 66-119 E coating available, one coat protection, self-priming,
Coating easy application, superior hiding, thicker, more
flexible, resists blistering and peeling
Sherwin Williams Classic Provides one coat hiding over many colors on
99 Interior Latex Semi- 84-108 I smooth surfaces and will provide a durable,
Gloss scrubbable, and washable finish
Sherwin WilOliams Classic Provides one coat hiding over many colors on
99 Interior Latex Satin 120-144 I smooth surfaces and will provide a durable,
scrubbable, and washable finish
Sherwin Williams Pro-Mar Durable, quality interior vinyl acrylic finish
400 Interior Latex Eg-Shel 121 I
Enamel
Sherwin Williams ProMar Our finest quality product designed for the
200 Interior Latex Semi- 84-144 I professional
Gloss Enamel
Sherwin Williams ProMar Durable, quality interior vinyl acrylic paint
400 Interior Latex Semi- 84-96 I
Gloss
Sherwin Williams ProMar 132-144 | Durable, quality, interior vinyl acrylic finish

400 Interior Latex Eg-Shel

| = Interior, E = Exterior, I/E = Interior and Exterior, H = High Gloss
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NON-FLAT COATINGS
Less Than or Equal to 150 g/l (continued)

Product Name VOC Information from Manufacturer’s
and Brand Content | Type' Product Sheets
g/l
Sherwin Williams ProMar No specific performance information provided
700 Interior Latex Semi- 60 I
Gloss Enamel
Sherwin Williams Style Fade resistant, easy to apply, resists yellowing, easy
Perfect Interior Latex 101 I clean-up
Semi-Gloss
Sherwin Williams Style 48-120 | Fade resistant, easy to apply, resists yellowing, easy
Perfect Interior Latex Satin clean-up
Sherwin Williams Super 120-156 E Our finest quality exterior gloss finish. 20 year
Paint Exterior Gloss Latex guarantee
Sh_erwin Williams Supe_r 108-144 | 20 year guarantee
Paint Interior Latex Satin
Sherwin Williams Super Superior performance in block resistance, moisture
Paint Exterior High Gloss 105-130 E, H | resistance, gloss retention, flow & leveling
Latex Enamel
Spectra-Tone Paint Enviro Easy to handle, excellent durability & color retention,
Interior Eggshell Enamel excellent hiding, blister, alkali, fume & fade resistant,
0 I washable after one week curing time, good touch-up
characteristics, resistant to mildew, good leveling,
positive adhesion
Spectra-Tone Paint Enviro Easy to handle, excellent durability & color retention,
Interior Semi-Gloss excellent hiding, blister, alkali, fume & fade resistant,
0 I washable after one week curing time, good touch-up
characteristics, resistant to mildew, good leveling,
positive adhesion

| = Interior, E = Exterior, I/E = Interior and Exterior, H = High Gloss
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NON-FLAT COATINGS
Greater Than 150 g/l

Product Name VOC Information from Manufacturer’s
and Brand Content Type' Product Sheets
g/l
Dunn Edwards Excellent adhesion to aged alkyd enamels, very
Permasheen Acrylic Semi- 215 I/E good non-blocking characteristics, excellent
Gloss Enamel color retention, very good flow and leveling
Dunn Edwards Permashell Excellent adhesion to aged alkyd enamels, very
Acrylic Eggshell Enamel 235 I/E good non-blocking characteristics, excellent
color retention, very good flow and leveling
Dunn Edwards Decoglo Premium, excellent adhesion and durability,
Acrylic Semi-Gloss Enamel 240 I good flow and leveling, brushes out better than
many waterborne enamels, non-yellowing
Dunn Edwards Decosheen Excellent adhesion, very good flow and leveling,
Interior Acrylic Eggshell 215 I durable and washable
Enamel
Dunn Edwards Excellent adhesion to aged alkyd enamels, very
Permagloss Acrylic Gloss 220 I/E good non-blocking characteristics, excellent
Enamel color retention, very good flow and leveling
Evr-Gard Aqua-Sheen Production quality, designed for wear resistance
; X 179 I/E :
Acrylic Semi-Gloss Enamel and gloss retention
Evr-Gard 7000 Acry-Sheen Premium quality, unsurpassed color and gloss
100% Acrylic Enamel retention, superb hiding and flow characteristics,
245 I/E .
non-yellowing extremely tough and washable
surface
Evr-Gard 7200 Acry-Sheen Premium quality, unsurpassed color and gloss
100% Acrylic Enamel retention, superb hiding and flow characteristics,
214 I/E .
non-yellowing extremely tough and washable
surface
Evr-Gard 8000 Evr-Gloss Premium quality, excellent durability, excellent
226 I/E :
Enamel adhesion
Evr-Gard 8100 Evr-Gloss Premium quality, excellent durability, excellent
245 I/E :
Enamel adhesion
Evr-Gard Elast-A-Trim Professional quality, washable, easily applied,
: 239 I/E . o ) X
Semi-Gloss Enamel high hiding, free flowing, non-sagging
Evr-Gard Goldseal Satin 254 /E Professional quality, easily applied, excellent
Enamel color retention, durability and washability
Flex Bon Paints Premium Mildew resistant, durable for use on doors,
Interior-Exterior Gloss 185 I/E, H handrails, cabinets, and furniture, chalk and
Acrylic Latex Enamel fade resistant, non-yellowing, spatter resistant
Flex Bon Paints Classic No specific performance information provided
Interior-Exterior Semi- 170 /E
Gloss Acrylic Latex Wall
and Trim Paint
Flex Bon Paints Premium Mildew resistant, durable for use on doors,
Interior-Exterior Semi- handrails, cabinets, and furniture, chalk and
; 185 I/E ; : .
Gloss Acrylic Latex fade resistant, non-yellowing, spatter resistant
Enamel

1
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NON-FLAT COATINGS - Greater Than 150 g/l (continued)

Product Name VOC Information from Manufacturer’s
and Brand Content Type* Product Sheets
g/l

Flex Bon Premium Interior Spatter resistant, non-yellowing, washable

Semi-Gloss Acrylic Latex 155 I

Wall and Trim Paint

Flex Bon Paints Premium Mildew resistant, chalk and fade resistant

Exterior Semi-Gloss 100% 170 E

Acrylic Latex House and

Trim Paint

ICI Dulux Ultra-Wall Latex Professional quality very good coverage, high

Semi-Gloss Interior Wall 187 I hiding, durable and washable, block resistant,

and Trim Enamel easy application

ICI Dulux Ultra-Hide Durus Professional best, excellent coverage, durable

Interior/Exterior Acrylic 225 IL,E gloss finish, high hiding, easy application

Gloss Enamel

ICI Dulux Glidden Spred Premium quality, excellent coverage, spatter-

Supreme Interior Eggshell 187 I free application, durable, washable, scrubbable,
good burnish resistance, easy application

ICI Dulux Glidden Spred Premium quality, excellent coverage, excellent

Supreme Interior Semi- 164 | moisture resistance, spatter-free application,

Gloss durable, scrubbable, washable, good block
resistance

ICI Dulux Traditional Semi- Highest quality premium, excellent coverage,

Gloss Interior Alkyd Wall excellent hardness, toughness and block

and Trim Enamel 380 | resistance, highly durable, burnish resistant,
excellent moisture resistance, high hiding,
washable, excellent flow and leveling, cleans
easily, tough hard film

ICI Dulux Dulux Ultra Highest quality premium, excellent adhesion,

Semi-Gloss Interior Acrylic excellent moisture resistance, alkyd-like flow

Wall and Trim Enamel 191 I and leveling, spatter-free application, durable,
excellent one coat coverage, very good block
resistance, easy application

ICI Dulux Dulux Premium quality, excellent adhesion, alkyd-like

Professional Acrylic Semi- flow and leveling, spatter-free application,

Gloss Interior Wall and 154 I durable, excellent moisture resistance, excellent

Trim Enamel washability, excellent one coat coverage, easy
application

ICI Dulux Dulux Premium quality, excellent adhesion, alkyd-like

Professional Interior Semi- flow and leveling, spatter-free application,

Gloss AA White/Tint 199 I durable, excellent moisture resistance, excellent
washability, excellent one coat coverage, easy
application

ICI Dulux Dulux Premium quality, durable and tough, fade and

Professional Exterior 100% chalk resistant, exceptional mildew resistance,

Acrylic Satin Finish 168 E moisture resistant, excellent adhesion, resists

blistering, peeling, and flaking, easy application,
low temperature application to 35°F
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NON-FLAT COATINGS
Greater Than 150 g/l (continued)

Product Name VOC Information from Manufacturer’s
and Brand Content | Type' Product Sheets
g/l
ICI Dulux Dulux Premium quality, durable and tough, fade and
Professional Exterior 100% chalk resistant, exceptional mildew resistance,
Acrylic Semi-Gloss Finish 187 E excellent gloss retention, moisture resistant,
excellent adhesion, resists blistering, peeling, and
flaking, easy application, low temperature
application to 35°F
ICI Dulux Dulux Highest quality premium, exceptional toughness
Interior/Exterior Acrylic and durability, easy application, durable gloss
Gloss Finish 237 VE. H finish, alkyd-like hardness and durability,

' excellent gloss and color retention, excellent flow
and leveling, high hiding, non-yellowing, moisture
resistant, resists blistering, peeling, and flaking

ICI Dulux Dulux Exterior Highest quality premium, durable and tough, fade

Latex Semi-Gloss Finish and chalk resistant, exceptional mildew

229 E resistance, excellent gloss retention, moisture

resistant, excellent adhesion, resists blistering,
peeling and flaking, easy application

ICI Dulux Dulux Accents Durable, scrubbable, washable, spatter-free easy

Interior/Exterior Acrylic 185 I/E application

Latex Semi-Gloss

ICI Dulux Decra-Tones High quality, excellent gloss and color retention,

Exterior Acrylic Semi-Gloss 175 E durable, mildew resistant, excellent block

Accent Base resistance, excellent adhesion, fade and chalk
resistance, burnish resistant, easy application

ICI Dulux Ultra Hide Durus Professional best, excellent coverage, durable,

Interior/Exterior Acrylic 225 I/E high hiding, easy application

Gloss Enamel

Kelly-Moore 1250 Acry- 240 E Premium quality, long-lasting weather protection,

Lustre Acrylic Semi-Gloss excellent color and gloss retention

Kelly-Moore 1260 Acry- Premium quality, tough wear-resistant and

Lustre Acrylic Gloss 240 I/E, H weather-resistant finish, excellent color and gloss

Enamel retention

Kelly-Moore Kel-Cote Premium quality, smooth flow, sag resistance,

Alkyd Semi-Gloss Enamel 249 I good leveling qualities, durable, extremely
washable and protective

Kelly-Moore Acry-Plex High quality, durable, long-lasting, excellent for

Latex Eggshell Enamel 170 I use in areas where repeated washing is
necessary

Kelly-Moore Master Heavy-bodied designed to produce a stiple

Painter’s Satin Sheen 249 I pattern, scuff-resistant, washable

Semi-Gloss Stiple

Kelly-Moore Acry-Plex 202 | Premium quality, durable, highly washable, block-

Latex Semi-Gloss Enamel resistant

Kelly-Moore Kel-Guard Premium quality, durable protection, tough,

Acrylic Gloss Enamel 249 I/E, H glossy film withstands the elements, abrasion

resistant and stands up to harsh use
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NON-FLAT COATINGS
Greater Than 150 g/l (continued)

Product Name VOC Information from Manufacturer’s
and Brand Content | Type' Product Sheets
g/l
Sherwin Williams Super 20 year guarantee
Paint Interior Latex Semi- 144-180 I
Gloss
Sherwin Williams A high quality water based enamel designed to
ProClassic Waterborne 157 IH provide service performance equal to high quality
Interior Acrylic Gloss ' alkyd enamels
Enamel
Sherwin Williams Durable, non-yellowing finish equal to an alkyd
ProClassic Waterborne 157 | enamel. The superior flow and leveling
Interior Acrylic Semi-Gloss characteristics result in a smooth, rich finish
Enamel
Sherwin Williams Provides a finish that most stains cannot
Everclean Interior Latex 157 I penetrate, allowing them to be washed off easily
Semi-Gloss
Sherwin Williams Provides the washability and durability usually
Everclean Interior Latex 186-220 | found in glossy enamel finishes. It allows most
Satin household stains to be removed without the need
for scrubbing.

Sherwin Williams ProMar Best quality product designed for use in VOC
Salon Interior Alkyd Semi- 235 I restricted areas
Gloss
Sherwin Williams ProMar Our best quality product designed for the
Salon Interior Alkyd Eg- 238 I professional for use in VOC restricted areas
Shel
Sherwin Williams ProMar Our finest quality product designed for the
200 Interior Latex Gloss 155-195 I,H professional
Enamel

1
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3. Non-Flat Coatings — High Gloss

Product Category Description:

Non-flat coatings are described in the previous section on low and medium gloss non-flat
coatings. For the purposes of the 1998 ARB Architectural Coatings Survey, the non-flat category
has been divided into three subcategories: low, medium, and high gloss. High gloss coatings,
which are defined as having adried film gloss of 70 or above on a 60° meter, have been broken
into a separate subcategory for which we are proposing a higher VOC limit than that for low and
medium gloss coatings. Many high gloss coatings meet the gloss and dry-time criteria of quick-
dry enamel coatings, a separate category in the proposed SCM with the same proposed VOC
limit as the high gloss non-flat subcategory. Please see the quick-dry enamel category
description for more detailed information on that coating classification.

Table VI-5 below summarizes our estimates of sales and VOC emissions from high gloss
non-flat coatings based on the ARB survey results. The 1998 ARB survey shows that the high
gloss non-flat subcategory, with two percent of the California sales volume, is the ninth largest
subcategory with regard to sales. With regard to VOC emissions, high gloss non-flat coatings
emit approximately two tons per day in California, excluding emissions in the South Coast
AQMD. The 1998 ARB survey found that the high gloss non-flat subcategory contributes
4 percent of the architectural coatings emissions and is the eighth highest subcategory. In
contrast to low and medium gloss non-flat coatings, where emissions are due predominantly to
water-based products, emissions from high gloss coatings are more evenly split among solvent-
based and water-based products, with emissions from solvent-based products somewhat greater
than those from water-based products (ARB, 1999).

TableVI-5
Non-Flat Coatings — High Gloss*

Number of Category Sales Sales-Weighted VOC Emissions
Products (gallong/year) Average VOC (excluding South
(gramg/liter)** Coast AQMD)
(tons/day)
Solvent-Based 463 532,033 366 1.23
Water-Based 333 1,618,786 209 0.94
Total 796 2,105,818 248 2.17

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

The previous section on low and medium gloss non-flat coatings describes how non-flat
coatings are used and marketed. High gloss coatings are frequently used on surfaces such as
doors, window frames, shutters, and wood trim. The 1998 ARB survey showed that most high
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gloss coatings (88 percent) are sold in size units greater than one liter. The survey also showed
that about 36 percent of the high gloss coatings sold in 1996 were formulated for interior
applications, 15 percent for exterior applications, and 48 percent were formulated for both
interior and exterior applications (ARB, 1999).

Product Formulation:

The formulation of non-flat coatings is described in the previous section on low and
medium gloss non-flat coatings. Most high gloss coatings are water-based. Water-based
products represent about 75 percent of the market and sol vent-based products represent about
25 percent of the market for this subcategory. The amount of solvent-based high gloss coatings
sold has decreased approximately 64 percent since the 1993 ARB survey of architectural
coatings, while overall sales of high gloss coatings has increased 46 percent over the same
period. The overall sales-weighted average VOC content of high gloss coatings decreased
17 percent between 1990 and 1996 (ARB, 1999).

Proposed VOC Limit and Basis for Recommendation:

We recommend a 250 g/l VOC limit for the high gloss non-flat coating subcategory,
effective January 1, 2003. In California, the 1989 SCM for architectural coatings recommended
a 250 g/l VOC limit for non-flat coatings (ARB, 1989); thisis the most common limit currently
in effect for those California air pollution control districts that have architectural coatings rules.
Thus, the proposed 250 g/l limit for the high gloss subcategory would retain the limit currently in
effect for such coatingsin those districts.

The proposed limit is lower than the national limit recently promulgated by the U.S. EPA
for the non-flat coatings category. The U.S. EPA divides non-flat coatings into interior and
exterior categories, but the same VOC limit, 380 g/l, appliesto both (U.S. EPA, 1998). In 1999,
the South Coast AQMD adopted a 150 g/l limit for non-flat coatings that will become effective
July 1, 2002, and also adopted a 50 g/l limit that will become effective July 1, 2006. The South
Coast AQMD also adopted a 250 ¢/l limit for arelated category, quick-dry enamels, that will
become effective July 1, 2002, and a 50 g/l limit for that category that will become effective
July 1, 2006. Our proposed 250 g/l limit for high gloss coatings is consistent with the interim
limit adopted by the South Coast AQMD for quick-dry enamel coatings.

Our recommendation for a 250 g/l VOC limit for high gloss coatings is due primarily to
enforcement concerns, especially for California districts with fewer enforcement resources than
the South Coast AQMD. Many high gloss non-flat coatings satisfy the gloss and dry time criteria
of quick-dry enamels, a separate category in the SCM with a proposed VOC limit of
250 g/l. We recognize that there is overlap between the high gloss non-flat and the quick-dry
enamel categories, and that companies could relabel products rather than reformulate them if the
VOC limit is different for those two categories. Moreover, some high gloss products might be
illegally labeled as quick-dry enamels even if they do not meet the dry time criteria, which would
be problematic for enforcement personnel in some districts to detect. For greater enforceability,
the proposed SCM includes a subcategory for high gloss non-flat coatings that has the same VOC
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limit as the quick-dry enamel category. Since most districts’ architectural coatings rules
currently include a quick-dry enamel category, the proposed SCM retains that category with its
new VOC limit. Thiswas done so that district rules, once amended in accordance with the
proposed SCM, will clearly show that the VOC limit for quick-dry enamelsis reduced from
400 g/l to 250 g/l. Further, we recommend that districts eventually eliminate the quick-dry
enamel category from their architectural coatings rules, which would in effect require such
products to meet the VOC limit of the high gloss non-flat subcategory.

Asshown in Table VI-6, the 1998 ARB survey found that about 80 percent of the
marketshare of high gloss coatings comply with the proposed 250 g/l VOC limit. About 330 of
the 800 products reported comply with the proposed limit. About athird (29 percent) of the sales
of non-complying products are for liter or smaller size units, which are exempt from district
VOC limits (but counted in the marketshare determination). Of the 34 companies that reported
for this subcategory, 27 offered high gloss coatings that comply with the proposed 250 g/l limit
(ARB, 1999). As mentioned above, the proposed 250 g/l limit for the high gloss subcategory
retains the limit currently in effect for such coatings in those districts that have architectural
coatingsrules. Therefore, no emission reductions are predicted from implementing the proposed
VOC limit for this subcategory.

TableVI-6
High Gloss Non-Flat Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tons/day)
250 333 79.5 0

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

The 1998 ARB survey indicates that 97 percent of the volume of interior high gloss
coatings sold comply with the proposed limit, 46 percent of the exterior high gloss coatings
comply, and 79 percent of the high gloss coatings sold for both interior and exterior use already
comply. Those marketshares represent 100 products, 82 products, and 136 products, respectively
(ARB, 1999).

Laboratory performance tests

Independent laboratory performance tests of a number of coatings were recently
conducted by National Technical Systems (NTS) under contract with the South Coast AQMD.
Also, in 1995, Harlan Associates, Inc., under contract with ARB, conducted performance tests on
10 interior and 10 exterior non-flat coatings. A comparison of the results of the NTS and the
Harlan Associates tests of high gloss coatings with VOC levels at or below 250 g/l as versus
those of quick-dry enamel coatings with VOC levels near 400 g/l isincluded in the quick-dry
enamel category discussion.
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Product information from manufacturers

Since we are not recommending a change in the current VOC limit for high gloss
coatings, we have not included a discussion of product information published by coatings
manufacturers for such products here. However, for completeness, we identified four high gloss
products with VOC levels of less than 150 g/l, and included their performance characteristicsin
the table that follows the discussion of the low and medium gloss non-flat coatings category.
Those products were from Con-Lux, Griggs Paint, Pittsburgh Paints, and Sherwin Williams.
Also, please see the quick-dry enamel category discussion for areview of the performance
characteristics published by product manufacturers of high gloss, quick-drying coatings that meet
the 250 g/l limit.

| ssues:

1 Issue: The Draft Environmental Impact Report indicates that high gloss paints that
comply with the proposed 150 g/l VOC limit for non-flat coatings comprise only 46 products
with 2.6 percent of the marketshare. The low marketshare suggests that those products don’t
work and people aren’t buying them as a consequence. Also, ARB appears to use the logic that a
high marketshare of complying products indicates that the proposed VOC limit isfeasible for a
given category. If that isthe case, then the converse should be true - alow complying
marketshare should indicate that the proposed VVOC limit does not adequately allow formulation
of paintsthat fill the needs of the category. High gloss paints have a complying marketshare of
only 2.6 percent, indicating the proposed VOC limit is not feasible.

Response: The marketshare of complying products is just one element we considered in
our evaluation of the feasibility of the proposed VOC limit. We also evaluated product
information from manufacturers, laboratory performance tests, and information on available resin
technology. However, as discussed above, after further evaluation we are now recommending
that the non-flat coatings category include a separate subcategory for high gloss coatings with a
VOC limit of 250 g/l, primarily due to enforcement concerns. The complying marketshare for
high gloss products at the proposed 250 g/l limit is approximately 80 percent.

2. Issue: The proposed 150 g/l VOC limit for non-flat coatings will not alow for the
formulation of quality high-gloss exterior coatings. There are no suitable resins available that
allow for the formulation of premium quality high gloss exterior coatings. ARB staff should be
truthful to the Board and explain that a 150 g/l VOC limit for high gloss paints will result in
some sacrifices in performance. The market dictates this to a degree, but the proposed 150 g/
VOC limit amounts to the government dictating a decrement in performance. It isnot right to
pretend that performance won't be affected by the limit.

Response: We identified several high gloss exterior (including interior/exterior) coatings
on the market with VOC levelsless than 150 g/l that are classified as premium quality by their
manufacturers. However, as discussed above, we have modified the proposed SCM to include
separate subcategory for high gloss coatings with a VOC limit of 250 g/l, primarily due to
enforcement concerns.
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4. Antenna Coatings

Product Category Description:

Antenna coatings are primers or topcoats designed for application to equipment and
associated structural appurtenances that are used to receive or transmit electromagnetic signals.
For example, these coatings are used on the satellite dishes and supporting structures used by the
National Radio Astronomical Observatory (NRAO) and the National Aeronautics and Space
Administration (NASA). The coatings are designed to minimize signal losses while protecting
the antenna’ s metal surfaces from corrosion. These products should produce thin films, to avoid
lossesin signal strength, and should also scatter infrared waves, to avoid generating excess heat
at the antenna' s receiver (Triangle Coatings, 10/18/99).

We are proposing to add a new category for antenna coatings in the SCM. These coatings
are not regulated in district architectural coatings rules as a separate category
(but instead are subject to the industrial maintenance category). However, as explained below,
we believe that a new category and VOC limit for these productsisjustified. In addition, the
U.S. EPA’s national architectural coatings rule contains a separate category and VOC limit for
these products.

No antenna coatings were reported in the ARB’s 1998 Architectural Coatings Survey.
However, one manufacturer subsequently provided sales volumesin California, and VOC
content information, indicating that these products contribute VOC emissions less than 0.01 tons
per day statewide, excluding the South Coast AQMD.

Product Use and Marketing:

Antenna coatings are highly specialized paints used exclusively to paint satellite dishes
and related equipment, and are not available to the general public. As mentioned above, the dry
film thickness should be as thin as possible while still providing corrosion protection. As such, it
may be necessary to completely remove all old coatings during repainting operations. Some
antenna operators have devel oped detailed procedures that painting contractors must follow
regarding surface preparation and painting application techniques (JPL, 2/15/96).

Product Formulation:

We are only aware of one manufacturer of antenna coatings. This manufacturer currently
produces: (1) a solvent-based zinc chromate primer and a solvent-based flat white topcoat
(Triangle No. 6), for reflective surfaces; and (2) a solvent-based glossy white topcoat
(Triangle No. 710) for nonreflective surfaces, such as the antenna s supporting structures. This
manufacturer has also devel oped a sol vent-based acrylic-urethane replacement for the
primer/topcoat system for reflective surfaces that does not require aprimer. This system
reportedly has superior performance with respect to the minimization of signal losses compared
to the existing system (Otoshi, 11/15/99). Due to confidentiality concerns, we cannot reveal
further details about these formulations.
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Proposed VOC Limit and Basis for Recommendation:

We are proposing a 530 g/l VOC limit for antenna coatings, effective
January 1, 2003. ThisVOC limit is consistent with the U.S. EPA’ s national architectural
coatingsrule. Thislimit is clearly technologically and commercially feasible because the
proposed limit would essentially cap the VOC content of existing products, and would not
require reformulation of existing products or result in emission reductions. We believe this
proposed VOC level is appropriate because we are not aware of any lower VOC products, or
existing technology that would allow for compliance with alower VOC limit. In addition, lower
V OC prototype water-based formulations that have been tested by the Jet Propulsion Laboratory
have resulted in greater signal 1osses compared to existing solvent-based formulations
(Otoshi, 8/15/99; Otoshi, 11/15/99; JPL, 12/7/99). The existing products have been extensively
tested by the Jet Propulsion Laboratory, and are used by NASA and the NRAO in other antenna
installations outside of California. Finally, as mentioned above, the emissions from these
products are less than 0.01 tons per day statewide, excluding the South Coast AQMD.
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5. Antifouling Coatings

Product Category Description:

Antifouling coatings are products designed for application to submerged stationary
structures and their appurtenances to prevent or reduce the attachment of marine or freshwater
biological organisms. We are proposing to add a new category for these coating productsin the
SCM. Asdefined inthe U.S. EPA’ s national architectural coatings rule, these coatings may or
may not be registered with the U.S. EPA as a pesticide. However, we are proposing that they be
registered as a pesticide to qualify as an antifouling coating in this proposed SCM, consistent
with district marine coatings regulationsin California. Antifouling coatings are typically used on
underwater structures such as docks, seawalls, oil drilling platforms, piers, and boat dlips.

Asshown in Table VI-6 below, the antifouling coatings that were reported in the ARB’s
Architectural Coatings Survey are solvent-based coatings with a sales-weighted average VOC
content of 351 g/l. These coatings resulted in less than 0.01 tons per day of VOC emissions
statewide in 1996, excluding the South Coast AQMD. Information on sales volumes cannot be
provided for this category because not enough products were reported to protect data
confidentiality.

TableVI-6
Antifouling Coatings*
Number of | Category Sales Sales Weighted VOC Emissions
Products (gallonglyear) Average VOC (excluding South
(gramg/liter)** Coast AQMD)
(tong/day)
Solvent-Based PD PD 351 ~0.00
Water-Based 0 0 N/A N/A
Total PD PD 351 ~0.00

* Based on ARB’ s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

*x Grams VOC per liter of coating, less water and exempt compounds.

PD = Protected data.

Product Use and Marketing:

Antifouling coatings, as defined in this proposed SCM, are highly specialized coatings
that are also registered pesticides. According to one manufacturer, these products are not
generaly produced exclusively for submerged architectural structures (Hempel, 12/22/99).
Instead, these products are designed primarily for marine vessels, but may also be used on
architectural structures. These products are often used by shipbuilders, original equipment
manufacturers, and large construction firms (in architectural coatings applications).
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Product Formulation:

Due to the limited number of respondents to the ARB’s Architectural Coatings Survey,
we cannot reveal detailed information about the formulations of antifouling coatings. Based on
the ARB survey data, these are solvent-based formulations. Antifoulant coatingsin genera
release cuprous oxide or tributyl tin as the active ingredient that prevents the attachment of
biological organisms.

Proposed VOC Limit and Basis for Recommendation:

We are proposing a 400 g/l VOC limit for antifouling coatings, effective
January 1, 2003. ThisVOC limit isslightly lower than the 450 g/l VOC limit in the
U.S. EPA’s national architectural coatingsrule. However, thislimit is clearly technologically
and commercially feasible because it effectively places a cap on the VOC content of existing
products sold in California, as reported in the ARB’ s Architectural Coatings Survey. The
proposed limit would not require reformulation of existing products or achieve emission
reductions. We believe the proposed 400 g/l VOC limit is appropriate because it is consistent
with the VOC limits for antifouling coatings in California s district marine coatings rules, with
the exception of the San Diego Air Pollution Control district’s 330 gram/liter VOC limit for
pleasure craft (South Coast AQMD; SDAPCD; and BAAQMD). The antifouling coatings used
for architectural coatings applications are generally the same as those subject to marine coatings
rules. We also note that there were no products reported in the ARB’s Architectural Coatings
Survey that would meet the 250 g/l VOC limit for industrial maintenance coatings, which is
generaly the category these products would otherwise fall under. Finaly, as mentioned above,
the emissions from these products are less than 0.01 tons per day statewide, excluding the South
Coast AQMD.

TableVI-7
Antifouling Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) (excluding South Coast AQMD)
Products (tong/day)
400 PD 100 0

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
PD = Protected data.
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6. Bituminous Roof Coatings

Product Category Description:

Bituminous roof coatings are products labeled as and formul ated exclusively for roofing,
that incorporate bitumens. Bitumens are black or brown materials including, but not limited to,
asphalt, tar, pitch, or asphaltite that are soluble in carbon disulfide, consist mainly of
hydrocarbons, and are obtained from natural deposits or as residues from the distillation of crude

petroleum or coal.

Table VI-8 below summarizes our estimate of sales and VOC emissions from the
bituminous coatings category.

TableVI-8
Bituminous Coatings*
Number of Category Sales Sales Weighted VOC Emissions
Products (gallonglyear) Average VOC (excluding South
(gramg/liter)** Coast AQMD)
(tons/day)
Solvent-Based 117 1,295,827 225 1.38
Water-Based 34 3,623,800 3 0.04
Total / Overal 151 4,919,627 37 1.42

* Based on ARB’ s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

When we conducted the 1998 ARB survey, we included U.S. EPA’s category of
bituminous coatings. The data shown above therefore represent pavement sealers, bituminous
primers, bituminous roof coatings and some industrial maintenance coatings. After further
analysis of survey responses and discussions with several roof-coating manufacturers, we learned
that many of the coatings with VOC contents less than 50 g/l are pavement sealers. For the
purposes of this proposed SCM, we are limiting this category to bituminous coatings that are
applied only to roofs. Those products, which are bituminous roof primers, are regulated under a
separate bituminous roof primer category. Bituminous roof coating products that are self-
priming are regulated as bituminous roof coatings. In addition, some bituminous roof coatings
were reported as roof coatings.

Based on our survey data, discussions with manufacturers, and data supplied by the
RCMA, it is staff’ s estimate that bituminous roof coatings account for approximately 20 percent
of the sales volume and 72 percent of the emissions from the bituminous coatings category. In
addition, the bituminous roof coating sales and emissions represent 81 and 26 percent,
respectively, in the roof coating category. Combining this information with the data supplied by
the Roof Coating Manufacturers Association, we estimate that the bituminous roof coating sales
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are approximately 4.5 million gallons per year statewide and emissions are about 1.1 tons per day
excluding the South Coast AQMD. (ARB 1999)

Product Use and Marketing:

Bituminous roof coatings are applied at ambient temperatures (cold-applied) and, when
the carrier evaporates, produce a cured water-resistant film. These products are marketed as
economical products that are easy to use, and non-flammable. Bituminous roof coatings can be
found in major home centers, paint stores and most local hardware stores. (RCMA, undated)
They are applied over the main waterproofing membrane to protect against ultraviolet (UV)
exposure. These coatings act as a sacrificial maintenance layer that protects and prolongs the life
of the main waterproofing layer from UV and climate exposure.

Product Formulation:

Traditional bituminous roof coatings are gelled coatings made from cutback bitumens,
petroleum solvents, clay fillers, surfactants, fibers, other fillers and optional reflective pigments.
Cutback bitumens are made through a process of refining the distillate bitumens through vacuum
distillation or oxidation to produce various physical properties (e.g. dry time, viscosity, €tc).
They are then dissolved in a petroleum solvent. (RCMA, undated)

Bitumens may also be emulsified in water. Emulsification allows the bitumensto be
uniformly suspended in the water. Aswith the petroleum-based products, the film isformed
when the carrier (water) evaporates from the coating and forms a hard dry coating. 1n addition,
there are roof coatings that use a combination of an acrylic or elastomeric (non-bituminous) roof
coating and asphalt or coal tar (bituminous) roof coatings. (RCMA, undated)

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit of 300 g/l istechnologically and commercially feasible by the
January 1, 2003, effective date based on the current VOC limit in most districts (300 g/l), and
data provided by the Roof Coatings Manufacturers Association (RCMA) which shows extremely
high complying marketshare. Those manufacturers that need to reformulate can reduce the
amount of petroleum and mix types of asphalt to comply with the proposed limit.

The high complying marketshare with the proposed VOC limit reflects the fact that the
survey data are predominated by very low VOC water-based products (asphalt emulsions).
However, after a detailed review of the survey data we also noted several solvent-borne
bituminous roof coatings with substantial sales that meet the proposed 300g/l limit. Subsequent
to the ARB survey, the RCMA supplied us with supplemental data gathered from a survey they
conducted. These data showed that all of the water-based products can comply with our
proposed limit and that 99 percent of the solvent-based products either meet or are within 50 g/l
of the proposed limit. This 300 g/l VOC limit is also consistent with most districts including the
current South Coast AQMD limit for bituminous roof coatings. The South Coast AQMD has a
future effective limit of 250 g/l for bituminous roof coatings, which is effective in 2002. Due to
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climatic conditions present outside of the South Coast Air Basin we believe that a dlightly higher
VOC limit is appropriate for the remainder of the state.

The proposed VOC limit would not apply to all types of bituminous products. For
example, bituminous pavement sealers are subject to the proposed VOC limits for flats/nonflats,
and those bituminous coatings that are used in industrial maintenance applications and meet the
industrial maintenance definition are subject to the proposed limit for the industrial maintenance
coatings category. Bituminous roofing primers are subject to the bituminous roofing primer
category limit of 350 g/l. Bituminous aluminum roof coatings would be considered metallic
pigmented coatings, assuming such coatings meet the metallic pigmented coating definition.

As proposed, the bituminous roof coating category would include a provision for annual
reporting, which would require manufacturers to submit their annual sales sold within California.
Table VI-9 represents our estimates of the emission reductions from the proposed VOC limit.

TableVI-9
Bituminous Roof Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) (excluding South Coast AQMD)
Products (tons/day)
300 66 98.0 0.00

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

| ssues:

1. Issue: The 250 g/l limit for bituminous coatingsis technically infeasible.

Response: We believe the previously proposed 250 g/l limit is technically feasible based
upon adetailed analysis of our survey data, and the data submitted by industry, in districts with
climates similar to the South Coast AQMD. Ninety-eight percent of the bituminous coating
market currently complies with the previously proposed 250 g/l limit. However, in order for the
SCM to be applicable statewide, and to accommodate climatic conditions which occur more
frequently outside the South Coast Air Basin, we believe that it is more appropriate for a 300 g/l
limit for areas outside of the South Coast Air Basin. Bituminous roof primers are subject to the
bituminous roof primer category.

2. Issue: The data collected in the 1998 Architectural Coatings Survey are incomplete and
represent a fraction of the products manufactured and shipped into California.

Response: As discussed above, we have worked with the roof coatings industry to
supplement the survey datafor this category.

3. Issue: The performance characteristics of solvent-based roof and flashing cements and

adhesives are inherently different from water-based bituminous coatings (emulsions). These two
distinct types of products are not necessarily substitutes for one another.
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Response: Our survey data show that there are solvent-based bituminous roof and
solvent-based bituminous flashing cement products that meet the previously proposed 250 g/l
l[imit. Ninety-eight percent of the market meets the proposed 300 g/l limit. Most roof adhesives
and those flashing cements meeting the adhesive definitions would not be subject to the proposed
VOC limit, since the districts regulate roof adhesivesin their adhesive rules. Please check
district rules for definitions of these products to determine if the adhesive or architectural coating
rule applies.

4, Issue: If patching materials are included in the proposal, we recommend a400 g/l VOC
limit for wet and dry patching material, and a 50 g/l limit for all other patching material.
Emulsion-based patching materials cannot be applied in wet conditions to immediately stop a
leak, where the solvent-based and dry material can.

Response: Most patching materials are regulated in the adhesive and sealant rules by the
local air districts. Seelocal district rulesfor current limits,

5. Issue: Industry needs the solvent-based mastics at the 250-300 g/l limit in the South Coast
AQMD’sRule 1113.

Response: We are now recommending a 300 g/l VOC limit in the SCM.

6. Issue: Thereisaproblem with the definitions of roof and bituminous coatings. They
were not adequately distinguished as they were in the National Rule. We would like to see no
lower limits for these categories than those limits in the South Coast AQMD.

Response: The ARB staff met with roof and bituminous coating manufacturersto clarify
these definitions. We also worked with the RCMA to gather additional data. As discussed
above, we believe the South Coast AQMD’s 250 g/l limit is feasible in the South Coast Air Basin
and those areas with similar climates. However, for a statewide limit, we are recommending a
higher 300 g/l limit.

7. Issue: We provided data on the performance of two coatings. a 250 g/l bituminous
coating, and a 300 g/l bituminous coating. There are differences in the viscosity of these
coatings, especially at lower temperatures.

Response: Please see response to Issue 1.
8. Issue: The proposed 250 g/l limit is precisely half of the limit permitted in the national
rule (500 g/l for bituminous coatings). The proposed SCM should include a category for
bituminous roof primers with aVVOC content limit of 500 g/l.

Response: Please see response to Issue 1 and the Bituminous Roof Primer discussion.
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9. Issue: The 250 g/l VOC level for bituminous coatings, as currently proposed, is too low
for these products. We request that bituminous coatings be regulated at 300 g/l at a minimum.
We request a category for bituminous primers. If regulated under the primers, sedlers, and
undercoaters category, a 200 g/l VOC limit would ban these products.

Response: Please see response to Issue 1 and the Bituminous Roof Primer discussion.

10. Issue: We are requesting the VOC level for bituminous coatings be no less than 300 g/l
in California. We request a breakout category for bituminous primers of at least 400-450 g/l.

Response: Please see response to Issue 1 and the Bituminous Roof Primer discussion.
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7. Bituminous Roof Primer Coatings

Product Category Description:

Bituminous roof primer coatings are primers labeled as and formulated exclusively for
roofing, that incorporate bitumens. Bitumens are black or brown materials including, but not
limited to, asphalt, tar, pitch, or asphaltite that are soluble in carbon disulfide, consist mainly of
hydrocarbons, and are obtained from natural deposits or as residues from the distillation of crude
petroleum or coal. This new category does not include self-priming bituminous roof coatings,
which are considered bituminous roof coatings. Bituminous roof primers are currently regulated
in the primer, sealer and undercoater category. However, bituminous roof primers were reported
in our 1998 survey under both the bituminous coating category and the primer, sealer, and
undercoater category.

It is staff’ s estimate that bituminous roof primers account for approximately 1 percent of
the sales volume and 5 percent of the emissions from the bituminous coatings category, while the
sales and emissions represent less than 1 percent and 2 percent, respectively, in the primer, sealer
and undercoater category. Combining this information with the data supplied by the Roof
Coating Manufacturers Association (RCMA), we estimate that the Bituminous Roof Primers
sales are approximately 200,000 gallons per year statewide, complying marketshare is
approximately 57 percent, and emissions are approximately 0.2 tons per day excluding the South
Coast AQMD (ARB 1999)

Product Use and Marketing:

Bituminous roof primers are sold in Californiain major home centers, paint stores, and
hardware stores. The users range from the professional to the homeowner or do-it-yourselfer.
Bituminous roof primers are used to prepare a*“ cleaned” roof surface for the application of an
asphaltic coating. The primer wets out the residual dust and/or metal surfacesin preparation for
the bituminous roof coating. Water-based bituminous roof primers can be used under water-
based or solvent-based bituminous roof coatings and vice versa. Bituminous Roof Primers are
typically applied in the morning and need to cure before applying a bituminous roof coating. One
manufacturer claims the cure timeis 8 to 24 hours, while another claims 1 to 8 hours.

(Hunter, 2000; Beemer, 2000)

Product Formulation:

The bituminous roof primer category consists of water-based and solvent-based
formulations and is currently within the primer, sealer and undercoater category. Our previous
draft SCM proposed that they be included in the bituminous roof category. Although the 1998
ARB Architectural Coatings Survey did not specifically survey this newly created category its
sales were included under the surveyed categories “bituminous coatings,” or “primer, sealer, and
undercoater.” The VOC contents of products in this category fall within the range of 0 g/l to
500 g/l. Theformulations are primarily composed of asphalt, mineral spirits, and fillers for

solvent-based coatings, or asphalt, water, clay, and fillers for water-based coatings.
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Proposed VOC Limit and Basis for Recommendation:

The proposed 350 g/l VOC limit for bituminous roof primersis technologically and
commercially feasible by the January 1, 2003, effective date. District rules have regulated these
coatings at 350 g/l for about ten years. Asaresult, there are numerous complying products on
the market. ARB staff estimates that establishing a bituminous roof primer category will result
in aslight decrease in anticipated emission reductions from the primer, sealer and undercoater
category (moving from 200 g/l to 350 g/l). In creating this new category, staff considered the
limited availability of 300 g/l bituminous roof primersin districts with significantly different
climate than that of South Coast Air Basin.

Based on ARB staff research and information provided by industry, staff is unaware of
bituminous roof primers at 250 g/l or 300 g/l that provide the necessary application and coating
characteristics in cold climates that are provided by 350 g/I bituminous roof primers. However,
current 250 g/l bituminous roof primers are considered acceptable for applicationsin locations
with climates similar to the South Coast Air Basin. Formulating a 250 g/l bituminous primer
requires the use of less solvent that results in unacceptable performance with regard to
application and coating characteristics when used in some areas outside of the South Coast Air
Basin.

ARB’ s proposal to create a bituminous roof primer category is based on ARB staff
analysis, technical information provided by industry, and discussions with South Coast AQMD
staff. As proposed, the bituminous roof primer category would include a provision for annual
reporting, which would require manufacturers to submit their annual sales sold within California.

| ssues:

1 I ssue: We cannot make a bituminous primer that meets the current 350 g/l VOC limit.
There are three main problems with the 350 g/l products: the viscosity is too heavy, they don’t
dry, and you can’'t put an emulsion over them. Previously, these coatings were around 500 g/l.

Response: Bituminous roof primersin most districts are subject to the primers, seadlers,
and undercoaters category limit. For approximately ten years, the districts have regulated this
coating category at the 350 g/l VOC limit. There are several complying products, which have
been on the market for many years. We believe that with modifications to formulations, non-
complying bituminous primers can meet the 350 g/l VOC limit. Once the primer is dry, water-
based and/or solvent-based coatings can be placed over the top of the primer.

2. Issue: Thereisaproblem with the definitions of roof and bituminous coatings. They
were not adequately distinguished as they were in the National Rule.

Response: The ARB staff met with roof and bituminous coating manufacturersto clarify
these definitions. We also worked with the RCMA to gather additional data.

117



3. Issue: The proposed SCM should include a category for bituminous roof primers with a
VOC content limit of 500 g/I.

Response: Please see response to Issue 1.

4, I ssue: We request a category for bituminous primers. If regulated under the primers,
sealers, and undercoaters category, a 200 g/l VOC limit would ban these products.

Response: Please see response to Issue 1.

5. I ssue: We request a breakout category for bituminous primers of at least 400-450 g/l.
Response: Please see response to Issue 1.
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8. Clear Brushing L acquer Coatings

Product Category Description:

Clear brushing lacquers are clear wood finishes, excluding clear lacquer sanding sealers,
formulated with nitrocellulose or synthetic resins that dry by solvent evaporation without
chemical reaction and provide a solid protective film which is intended for application by brush
only. Thisisanew category that is currently included in the general lacquer category in district
rules.

It is staff’ s estimate that clear brushing lacquers account for approximately five percent of
the sales volume and three percent of the emissions from the general lacquer category.
(ARB 1999; Deft, 1999)

Product Use and Marketing:

Clear brushing lacquers are sold in Californiato major home centers, paint stores, lumber
yards, and hardware stores. The users range from the professional, the homeowner or do-it-
yourselfer, to arts and crafts enthusiasts. Clear brushing lacquers are used to finish interior wood
surfaces such as furniture, cabinets, paneling, and crafts. Inthe last decade, wood products are
increasingly supplied by the manufacturer pre-finished eliminating the need to apply afinish at
home or inthefield. In California, amajority of new home or remodeling cabinetry is delivered
pre-finished and field finished cabinetry occurs on alimited basis (e.g., custom fabrication).

Product Formulation:

The clear brushing lacquer category consists of solvent-based formulations and falls
within the general lacquer category. Although the 1998 ARB Architectural Coatings Survey did
not specifically survey this newly created category its sales were included under the surveyed
subcategory “clear lacquers.” The VOC content of this category falls within the range of 650 g/l
to 680 g/l. The formulations are clear coatings composed of synthetic thermoplastic film-
forming materials in organic solvents (e.g., ketones and esters) that dry by solvent evaporation.
Most lacquers are based on nitrocellulose the film forming material, dissolved in lacquer thinner,
the solvent. Nitrocelluloseis a cotton-like material derived from mixing the cellulose from trees
with nitric acid. These solvent-based formulations have the unique quality of being able to be
re-wetted or dissolved when more lacquer or lacquer thinner is applied over existing, dry lacquer.
The ability to rewet or re-dissolve lacquer allows for easy repair and recoating without the need
to sand between coats or completely remove the existing finish, with chemical solvent borne
strippers.

Proposed VOC Limit and Basis for Recommendation:

The proposed 680 g/l VOC limit for clear brushing lacquersis technologically and
commercially feasible by the January 1, 2003, effective date because this limit reflects the current
VOC content for productsin this category. ARB staff estimates that establishing a clear brushing
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lacquer category will result in a dlight decrease in anticipated emission reductions from the
genera lacquer category, (moving from 550 g/l to 680 g/l). In creating this new category, staff
considered the unavailability of 550 g/l brushing lacquers and the transfer efficiency of sprayed
lacquer versus a lacquer applied by brush only.

Based on ARB staff research and information provided by industry, staff is unaware of
clear brushing lacquer formulations at 550 g/l capable of providing the necessary application and
finish characteristics that are available with current 680 g/l clear brushing lacquers. The
formulation changes for a 550 g/l spraying lacquer are not acceptable for brushing lacquers.
Current 550 g/l lacquers are considered acceptable for spraying applications only. Achieving a
550 g/l brushing lacquer requires the use of strong solvents (e.g., acetone) that result in
unacceptable performance with regard to application and finish. Lacquers are typically applied in
multiple coats to achieve the desired finish. These 550 g/l formulations bite into previous coats,
which results in an unacceptable brush drag and the brush becoming stuck in the previous coat
due to solvents softening the prior coat when the second or third coat is applied. With spraying
lacquersthisis not anissue. Requiring a550 g/l limit for clear brushing lacquers would
essentially shift the current brush application of clear brushing lacquers to spray applied lacquers
resulting in lower transfer efficiency. (Deft, 1999)

The transfer efficiency of lacquers applied by brush is essentially 100 percent compared
with the typical 65 percent transfer efficiency of a sprayed lacquer. Therefore, applying one
gallon of brushing lacquer at 680 g/l (100% transfer efficiency) is equivalent to applying
1.5 gallons of spraying lacquer at 550 g/l covering the same surface area. Thus, applying one
gallon of brushing lacquer at 680 g/l resultsin or 5.7 pounds of VOC and applying 1.5 gallons of
sprayed lacquer at 550 g/l that resultsin 7 pounds of VOC. Consequently, the brush application
of a680 g/l lacquer compared to a’550 g/l sprayed lacquer resultsin about a 20 percent decrease
inemissions. Finally, spray lacquers require greater amounts of cleaning solvent than brushing
lacquers, which would result in additional emissions compared to brushing lacquers.

(Deft, 1999)

Staff also considered areformulation approach for a 550 g/l sprayed lacquer. The
approach we considered involved displacing traditional VOCs with exempt compounds
(e.g., acetone) to determine the necessary volume needed for a 550 g/l sprayed lacquer to achieve
the same emissions as a 680 g/l brushing lacquer. ARB staff estimates that 20 percent
(by volume) of the traditional VOCsin a 550 g/l spraying lacquer would have to be replaced with
exempt compounds to achieve equivalent emissions of a 680 g/l brushing lacquer. Based on
ARB staff research and information provided by industry, reformulation of brushing lacquers
using acetone—T-buyt or other exempt compounds has not yielded an acceptable product with
the necessary application and finish properties.

ARB’ s proposal to create a clear brushing lacquer category is based on ARB staff
analysis, technical information provided by industry and discussions with South Coast AQMD
staff. As proposed, the clear brushing lacquer category would include a strict definition and
labeling requirements prohibiting thinning. In addition, we are proposing a provision for annual
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reporting that would require the submission of annual volumes sold in California by
manufacturersin order to monitor the category’ s usage patterns.

| ssues:

1 Issue: This category was deemed unnecessary by the South Coast AQMD and was not
included in Rule 1113. This proposed category represents another opportunity for industry to sell
high VOC coatings, such as lacquers, by relabelling. Despite industry assurances that these
coatings will only be brushed and not sprayed, enforcement at the point of sale will be
impossible.

Response: The South Coast AQMD chose not to add a clear brushing lacquer category
because it felt that the variance approach was more appropriate in order to encourage continued
research on the part of the company requesting the variance. On April 20, 1999, the South Coast
AQMD hearing board unanimously granted the company a variance for one year and expressed
the opinion that a second year would be permitted if the company were unable to formulate a
550 g/l clear brushing lacquer. At the hearing, South Coast AQMD staff testified that there is no
other compliant product in the market. The company has been researching 550 g/l brushing
lacquer formulations for the past three years and under the variance it committed to continue
diligent research towards compliance with a 550 g/l VOC limit.

Our proposal to create a clear brushing lacquer category is based on ARB staff analysis,
technical information provided by industry and discussions with South Coast AQMD staff. As
proposed, the clear brushing lacquer category would include a strict definition and labeling
requirements prohibiting thinning. In addition, we are proposing a provision for annual reporting
that would require the submission of annual volumes sold in California by manufacturersin order
to monitor the category’ s usage patterns.

Enforcing the requirement that clear brushing lacquers will only be brushed and not
sprayed is similar to current thinning prohibitions contained in existing coating rules. Brushing
lacquers are too viscous to be sprayed, they require thinning to enable spray application.
Thinning prohibitions can only be enforced viafield inspections of coating operations and testing
coating samples. Enforcing the “brush only” requirement will also require field enforcement. In
addition, the labeling requirements will require the manufacturer to clearly identify on the
primary label and application instructions that the product cannot be thinned or sprayed and must
be applied by brush only.
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9. Faux Finishing Coatings

Product Category Description:

Faux finishes are coatings designed to create special effects such as dirt, old age, smoke
damage, marble, or wood grain (Ralph Lauren, 9/98; Flood Company, 1996a). These coatings
are generally clear glazes that are tinted or mixed with latex or solvent-based coatings to produce
colored glazes (Ralph Lauren, 9/98; Behr, 2/99). Some coating additives or “conditioners’ are
also used in conjunction with solvent-based or latex coatings to make faux finishes
(Flood Company, 1996b; Flood Company, 1997). Japan finishes, which are flat, quick-drying
paste colors (T.J. Ronan, 1/4/00), may also be used as faux finishes after thinning
(Universal Studios, 1/4/00). Faux finishes do not include general use flat and non-flat coatings,
which may also be used in some faux finishing techniques. Sales and emissions information for
faux finishesis not available since the ARB’ s Architectural Coatings Survey did not include a
separate category for these products. However, we expect these coatings to represent a minor
percentage of the overall sales from architectural coatings.

Product Use and Marketing:

Faux finishing products are sold in paint stores and artist supply stores. These products
are used by the general public, graphic artists, motion picture and television studios, and
businesses that specialize in decorating with faux finishes.

Faux finishes are generally applied over a household interior semi-gloss or satin/eggshell
coatings (Sherwin Williams, 3/98; Golden Artist Colors, 1/4/00). The color of the background
coating will combine with the colored glaze, which isthe faux finish. A variety of techniques
may be used in creating the desired artistic effects. These techniques include additive processes
(sponging, ragging, washing) in which a natural sponge, newspaper, paper bags, plastic wrap, etc.
are used to add the colored glaze over the base coat. Subtractive processes include sponging-off,
ragging-off, and stippling. To perform these processes, an even coat of the glaze is applied over
the base coat, and the glaze is then removed with a damp natural sponge, newspaper, plastic
wrap, or astipple brush. Marble, leather, or wood grain finish, may be achieved using various
layers and colors of glazes. Toolstypically needed for faux finishing techniques include brushes,
feathers, paper bags, graining tools, and thin plastic wrap. (Ralph Lauren, 9/98;

Sherwin Williams, 3/98)

Faux finishes are generally clear glazes that are designed to be tinted, or mixed with latex
coatings (or solvent-based coatings in the case of solvent-based faux finishes) before application.
The mixture’ s ratios will vary with the color and degree of opaqueness desired. In some cases,
the products may be used “as-is” when aclear coating isdesired. Japan finishes are different in
that they are high-solids pastes that may be thinned down prior to use
(Universal Studios, 1/4/00).
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Product Formulation:

As mentioned above, faux finishes are generally clear glazes prior to tinting or blending
with other coatings, and thus contain resins, solvents, and water (in latex products), but no
pigments. These products may have a higher concentration of slower evaporating solvents than
typical household coatings in order to extend the “open” (wet) time. The longer “open” time
allows the coating to be manipulated to create the desired artistic effects. After tinting or mixing
with other coatings, the formulations will vary widely. Generally, when water-based faux
finishes are mixed with household latex coatings, their VOC content would be expected to drop.
Solvent-based faux finishes may be mixed with solvent-based coatings and mineral spirits
(Sherwin-Williams, 1/99), which may increase or decrease the overall VOC content depending
on the proportions used. Japan finishes are reportedly thick solvent-based alkyd coatings with a
high concentration of pigments. These are reportedly thinned with solvent prior to use as faux
finishes (Universal Studios, 1/4/00), which would increase their VOC content.

Proposed VOC Limit and Basis for Recommendation:

We are proposing a 350 g/l VOC limit for faux finishes, effective January 1, 2003. This
VOC limit is technologically and commercially feasible as demonstrated by the complying water-
based products currently on the market (Sherwin Williams, 3/98; Behr, 1/19/00). The
U.S. EPA’s national architectural coatings rule providesa 700 g/l VOC limit. However, we
believe the proposed 350 g/l VOC limit is appropriate because we are aware of faux finishes
currently on the market that are below thisVOC level. The proposed VOC limitisaso
consistent with the South Coast AQMD’ s Architectural Coatingsrule.

Manufacturers of noncomplying faux finishes have various reformulation options.
Solvent-based products could switch to a water-based formulation or investigate the use of
exempt VOC solvents. Water-based products will need to reduce the amount of solvents, or
increase the amount of resin in the formulation. These changes may require manufacturers to
investigate different solvents and resin systems, similar to the changes necessary for other general
use flat and non-flat coatings. However, the 350 g/l VOC limit is substantially higher than the
100 and 150 g/l VOC limits proposed for genera use flat and non-flat coatings, providing for a
longer “open time” for these products.

| ssues:

1 Issue: The ARB should create a 700 g/l VOC limit consistent with the

U.S. EPA’s national architectural coatingsrule. To date, there has not been an identifiable way
to reformulate these products to achieve alower VOC content while maintaining the
characteristics required for acceptable use, such as an extended open time.

Response: As stated above, we are aware of existing faux finishes that have aVOC

content below the proposed 350 g/l VOC limit. One of these products has an open time of about
15 minutes (Sherwin Williams, 3/98), which is comparable to some higher VOC faux finishes
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(Sherwin Williams, 1/99; Golden Artist Colors, 1/4/00). We also note that a shorter open time
can be accommodated by working in smaller sections.

2. Issue: Itisunfair to calculate the VOC content of our water-based faux finishes on aless
water basis. On aformulabasis, the calculated VOC of our product can range up to 340 g/l.
However, because the products are water-based, the VOC less water calculation resultsin arange
of up to 700 g/l. Removing water to calculate the VOC content is unnecessary because achieving
these effects depends upon creating transparent layers. The addition of water to these coatingsis
required for optimum performance and does not result in the application of greater volumes of
material to offset the resulting lack of opacity. Not only is there no benefit to imposing this
restriction on water-based products, the requirement for removing water from the cal culation will
likely result in less use of water-based finishes and greater total VOC emissions.

Response: We are aware of water-based faux finishes that comply with the proposed
350 g/l VOC limit, less water, and are designed to create transparent layers. We expect that
these products will result in less emissions than higher VOC water-based faux finishes.
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10. Fire-Resistive Coatings

Product Category Description:

Fire-resistive coatings, also known as fireproofing materials or fire-resistant coatings, are
used to bring building and construction materials into compliance with federal, State, and local
building code requirements. These coatings must be tested and rated by an approved testing
agency for their ability to protect the structural integrity of steel and other structural materials by
increasing the fire endurance. The testing is done using time-temperature criteriaof ASTM
Designation E 119-98, “ Standard Test Methods for Fire Tests of Building Construction
Materials.” This method isvirtually identical to Universal Building Code (UBC) Method 7-1, as
specified in the California Building Code. This category is proposed to be included in the SCM
for the first time.

The National Architectural Coatings Rule combines fire-retardant and fire-resistant
coatings into one category. We are proposing two separate categories because the coatings work
in different ways, and the effectiveness of the coatings in protecting substrates against fire are
measured by different methods. Fire-retardant coatings limit the spread of flame on the surface
of interior building materials, while fire-resistive coatings protect the integrity of structural
elements by limiting the penetration of flame.

The South Coast AQMD created a category for fireproofing coatings in its 1996
amendmentsto Rule 1113. This category was requested by industry to be separate from the fire-
retardant coating category. The reasons the South Coast AQMD added this category were that
the mode of action and the test methods differ for fire-retardant and fireproofing coatings. The
definition for fireproofing coatings in the South Coast AQMD rule, however, did not include
interior structural materials (South Coast AQMD, 1996). The ARB staff has independently
concluded that two separate categories for fire-retardant and fire-resistive coatings are needed.

The 1998 ARB Architectural Coatings Survey did not include a category for fire-resistive
coatings. Therefore, we have no estimate of sales or emissions. However, our investigation has
shown that the fire-resistive coating category is very small and specialized. Based on the
estimated 4,000 gallons of solvent-based product sold yearly in the South Coast Air Basin
(South Coast AQMD, 1996), we estimate that statewide sales are less than 10,000 gallons per
year.

Product Use and Marketing:

Fire-resistive coatings are specialty products applied by contractors. They are available
from distributors or direct from the manufacturer. They are used in public buildings such as
schools, hospitals, nursing homes, factories, high-rise office buildings, and sports complexes.
Fire-resistive materials are tested with ASTM E 119, “ Standard Test Methods for Fire Tests of
Building Construction and Materials.” The entire structure, such as afirewall, coated with the
fire-resistive material is placed in afurnace and the time required to reach critical parametersis
measured. For example, in firewalls, the time to reach *burn through” of the coating is
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measured. In structural steel coated with fire-resistive materials, the failure criterion isthe
internal temperature of the steel, based on the fact that the structural integrity of steel fails at
1200°F. Thefirerating isthetimein hours required to reach the critical parameter of the
material being measured (Bratcher and Alvarez, 1996).

The California Building Code specifies fire-resistive ratings for various types of
construction with different occupancy levels, based on varying degrees of public safety. For
example, Typel construction (structural elements of steel, iron, concrete, or masonry) must have
2-hour fire-resistive ratings for floors and roofs, while exterior bearing walls must have a 4-hour
fire-resistiverating. TypeV structures (homes) have 1-hour fire-resistive ratings for these same
elements (California Building Code, 1998).

Professional architects and engineers use the Underwriters Laboratories (UL) Inc. Fire
Resistance Directory to help them design buildings with the appropriate structural fire-resistive
designs and materials. The structural element coated with the fire-resistive material islisted in
the directory as“UL design numbers’ for fire resistance, which gives the number of hours or the
depth of penetration of the fire resistance. The thickness of the fire-resistive coating that must be
applied to a given structural element, which will give a certain hourly rating, are derived from
these UL fireresistance designs. There are design values for, as examples, floor assemblies, roof
assemblies, and walls. Within these categories, the thickness of the fire-resistive material
depends on, for example, steel size and shape, type of concrete, and thickness of concrete
(Grace, undated). There are books of these design numbers available for the large variety of
structural elements used in construction (Woods, 1999).

For example, the California State Fire Marshal lists fire-resistive designs such as
structural members and walls/partitions. Some examples of fire-resistive materialsinclude
expansion joints and head-of-wall/wall-to-wall joint systems. Each of these materialsistested
using ASTM Designation E 119 (UBC 7-1). Other materials such as acoustical materials and
interior coating materials are tested for flame spread index with ASTM E 84
(State Fire Marshal, 1999).

Thus, the building codes determine the degree of fire resistance needed, and the test
method that is used to evaluate the fire resistance of the coating. Registered architects or
professional engineers must determine which hourly rating, UL design, and thickness of fire-
resistive coating is needed for a building project, and these decisions must be reviewed and
approved by the building code official (Grace, undated). However, manufacturers can choose to
test their fire-resistive coatings at any of several testing laboratories approved by the California
Fire Marshal and other building code officials. These coatings and the results of the testing data
must be registered with the State Fire Marshal (Woods, 1999).

Product Formulation:

Fire-resistive coatings are generally of three types: gypsum-based cementitious coatings,
fibrous (i.e., treated paper) coatings, and intumescent mastic coatings. The first two are solid
materials, sprayed as a durry, which insulates the structural element with exposed air pockets.
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Intumescent coatings form thick, puffy foam when exposed to high heat, which insulates the
substrate against further intrusion of the flame.

Fire-resistive coatings are applied onto or impregnated into a substrate primarily for
protective purposes, and they do not necessarily form afilm. One commenter on the National
Rule requested clarification about the applicability of gypsum or cement-based, spray applied
fire-retardant products that are applied to steel building surfaces during construction or
renovation. The U.S. EPA confirmed that these cementitious fire protection products, that are
often spray-applied as athick slurry up to 3-1/2 inches thick and do not form afilm as do other
opaque fire-retardant materials, should be included in the fire retardant/resistive category
(U.S. EPA, 1998b).

The thin film intumescent coatings have become more popular for structural steel with
architects in recent years because of their appearance and design options that are not possible
with the thicker films. Whereas with traditional material, where one to two inches of fire-
resistive material might be required, only 1/16™ of an inch of the intumescent coating is needed
to provide the same fire rating. The trade-off is that intumescent coatings cost more than
traditional coatings (Bratcher and Alvarez, 1996).

Fire-resistive mastic coatings are usually solvent-based for exterior use and water-based
for interior use. Fire-resistive coatings must be capable of withstanding abrasion, impact,
freezing, and thawing, and must not form dust, flakes, cracks, or delaminate. They must
withstand weathering, ultraviolet exposure, and vibration (Albi, undated). Water-based
formulations are more challenging to formulate with the same hardness and exterior application
properties under wet conditions (South Coast AQMD, 1996).

Some manufacturers recommend the use of a primer over steel, while others recommend
that primer not be used, prior to the application of afire-resistive coating. Some gypsum-based
coatings can be used on the interior of structures, while others made with Portland cement can be
used for exterior applications. Some coatings can be painted, but the painted surfaces must meet
the surface flammability criteria of ASTM Method E 84. Sealers are usually not needed over
these fire protection products (Grace, undated).

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit of 350 g/l istechnologically and commercially feasible by the
January 1, 2003, effective date based on: the technology assessment and limit in effect in the
South Coast AQMD; and the fact that no variances from the 350 g/l limit have been requested
from the 350 g/l limit in South Coast AQMD Rule 1113. The proposed limit reflects current
technology. We do not expect that reformulation will be required at this time.

The National Rule VOC limit for clear fire-retardant/resistive coatingsis 850 g/l. The
category appearsin other states' rules. The U.S. EPA does not provide arationale for thisVOC
limit in the preamble to the National Rule or the Background Information Document
(U.S. EPA, 1998a; U.S. EPA, 1998D).
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During our technology assessment, some manufacturers requested aVVOC limit for fire-
resistive coatings of 420-430 g/l. Manufacturers claim that thislimit is needed for exterior
mastic coatings because they must withstand more rigorous weathering than interior coatings. In
contrast, the interior mastic coatings are very low in VOC, but do not withstand the weathering
criteria. However, these manufacturers have not provided test data, product literature, or VOC
content data to support the need for a higher limit.

We recommend that the VOC limit for fire-resistive coatings be 350 g/l, the same asin
the South Coast and Antelope Valley Districts. Thislimit has been successfully in effect since
1999 in the South Coast AQMD. We concur with the technology assessment of the South Coast
AQMD in which the manufacturers who requested the category claimed that they could achieve
the 350 g/l limit by January 1, 1999. To date, the South Coast AQMD has received no
applications for variances from manufacturers of fireproofing coatings; therefore coatings sold in
the South Coast AQMD with a VOC content higher than 350 g/l would bein violation of
Rule 1113 (Berry, 2000).
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11. Floor Coatings

Product Category Description:

Floor coatings are opaque coatings labeled and formulated for application to flooring
including, but not limited to, decks, porches, steps, and other horizontal surfaces that may be
subject to foot traffic. Dueto their exposure to impacts and abrasion, floor coatings usually
possess good adhesion qualities. These coatings are used in avariety of commercial and
industrial applications, aswell asresidential applications. (Note: Clear coatings recommended
for floors are not included in the floor coating category. Varnishes and lacquers that are
recommended for use on wood floors are considered clear wood finishes and are subject only to
the VOC content limit for their respective categories.) (South Coast AQMD, 1999)

The 1998 ARB survey shows that 1996 salesin California were 657,393 gallons for
water-based formulations, or about 57 percent of the total floor coatings sales. The sales
weighted average VOC content for water-based floor coatingsis 164 g/l. The sales weighted
average VOC content of the 493,568 gallons of solvent-based formulations was 197 g/l, whichis
less than the proposed 250 g/l VOC limit (ARB, 1999).

Table VI-10 below summarizes our estimate of sales and VOC emissions from the floor
coatings category.

TableVI-10
Floor Coatings*
Number of Category Sales Sales Weighted VOC Emissions
Products (gallonglyear) Average VOC (excluding
(gramg/liter)** South Coast
AQMD)
(tons/day)
Solvent-Based 246 493,568 197 0.46
Water-Based 332 657,393 164 0.33
Total 578 1,150,961 157 0.79

* Based on ARB’ s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

Typical uses of floor coatings include a variety of commercial, industrial, and residential
applications. These coatings are designed and recommended for application to either wood or
concrete flooring including, but not limited to, residential and commercia garage floors,
commercial parking garages, warehouse floors and residential and commercia wood floors,
decks, porches, and steps. Many floor coatings are resistant to many solvents, chemicals, and
gasoline and oil spills. Floor coatings may also be formulated to have tire mark releasing
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properties when using an appropriate cleaner. Floor coatings are sold in hardware stores, at
home improvement centers, and paint stores.

Appropriate surface preparation is essential to obtain adequate adhesion of floor coatings.
Typical recommended preparation isto remove al dirt, grease, oil, efflorescence, waxes and
other foreign matter from the surface to be coated. On glossy surfaces, the surface should be
deglossed to allow for better adhesion of the coating. When coating raw/bare smooth cured
concrete, it is commonly recommended that the surface first be cleaned and lightly etched with
an acid based solution. It may then be necessary to completely neutralize the substrate (above
and below the surface) and let it dry. Etching a smooth concrete surface will increase the surface
profile, resulting in better adhesion. Substrate alkalinity is also often a critical factor that may
affect adhesion and overall performance of certain floor coating formulations. Therefore, it is
often recommended that concrete be allowed to cure for at least 28 days prior to coating.

Product Formulation:

Typically, the coating system includes a primer and topcoat or a two-component single
coat coating. Although formulated using a number of resin systems, the highest performing floor
coatings are based on epoxy or polyurethane systems. Over the past five years, the most
significant progress in floor coatings has been the development of zero-VOC, two-component,
aliphatic polyurethane coatings, and two-component epoxy coatings. Regardless of theresin
system employed, the use of a primer/sealer is often recommended to enhance adhesion. The
newer polyurethane technology is based on both 1-part and 2-part coatings, with numerous
products being offered as completely solvent-free systems. (South Coast AQMD, 1999)

There have been recent devel opments in water-based polyurethane coatings for high
performance floor applications. Several paint manufacturers have commercialized
two-component water-based polyurethane systems for heavy-duty concrete floor protection.
These systems are virtually odor free, have O g/l VOC content, and provide excellent wear
resistance. These formulations are based on water-dispersible aliphatic polyisocyanates and
water-dispersible polyester polyols. (MPC, 1996)

Two component formulations may be subject to degradation from ultraviolet (UV)
exposure. For example, epoxies may chalk from UV exposure. The chalking does not effect the
durability of the finish, only the appearance. There are, however, UV stabilized formulations
available at an additional cost. Use of an additional topcoat is also an alternative to improve UV
performance.

Proposed VOC Limit and Basis for Recommendation:

The proposed SCM recommends aVOC limit of 250 g/l for floor coatings. The proposed
VOC limit is technologically and commercially feasible by the January 1, 2003, effective date
based on our review of the literature and trade journals, complying marketshare, and information
provided by manufacturers and resin suppliers.
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The proposed limit of 250 g/I differs from the previously proposed limit of 100 g/l. This
isdue primarily to enforcement concerns, especially for California districts with fewer
enforcement resources than the South Coast AQMD. (The South Coast AQMD’s Rule 1113 has
afloor coating limit of 100 g/l, effective July 1, 2002.) Many coatings in other categories go on
horizontal surfaces subject to foot traffic, such as industrial maintenance coatings, stains, and
waterproofing wood sealers. These coatings categories have proposed limits of 250 g/l. We
recognize that there are similarities between floor coatings and these other categories.
Manufacturers could re-label products rather than reformulate them if the VOC limit is different
among these categories and floor coatings. Accordingly, for improved enforceability outside of
the South Coast AQMD, the proposed SCM has afloor coating limit of 250 g/I. Thisalso hasthe
effect of allowing for more complying single component floor coatings for residential use.

Survey Results

Table VI-11 below summarizes our estimates of the number of products that were
marketed in 1996 that complied with the proposed VOC limit and their associated marketshare
for that year. No the emission reductions would be realized if the [imit were implemented in the
non-South Coast AQMD portions of the State, because floor coatings currently are subject to the
default VOC limit of 250 g/l, since thereis no floor coatings category in most district
architectural coatings rules.

TableVI-11
Floor Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by (excluding South Coast AQMD)
Products Volume (tons/day)
250 373 84.8 0

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Literature Search

Asapart of our analysis, ARB staff gathered information on numerous floor coating
systems that comply with the proposed limit.

For example, Air Products and Chemicals, araw material supplier of architectural and
high performance resins, is currently marketing the ADURA™ Polyolsline, whichis
recommended for avariety of floor uses, including gymnasiums and industrial facilities.

The two-component, aliphatic polyurethane formulations also provide excellent coverage.
The lower-cost ADURA™ 50 is specifically recommended for concrete coating formulations.
(South Coast AQMD, 1999)

The Sherwin-Williams Company markets a 100 percent solids, self-leveling epoxy
coating called “ ArmorSeal 650 SL/RC,” which is atwo-component, zero-VOC floor coating.
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They also have a zero-VOC primer recommended for use with the topcoat, as well as additional
formulations of zero-VOC floor coatings. (South Coast AQMD, 1999)

Coatings Resources Corporation (CRC), a Southern California coating manufacturer also
manufactures several zero-VOC floor coatings. These include their CR-10, CR-11, CR-12, and
CR-13 coatings, all 100 percent solids, epoxy or epoxy novolac formulations. In addition, CRC
has single-component acrylic floor coatings with VOC contents of less than 50 g/l that are
recommended for residential and commercial applications. (South Coast AQMD, 1999)

Madison Chemical Industries, Inc. has severa high performance, zero-VOC,
two-component coatings recommended for a variety of industrial and general maintenance uses,
including flooring. Their Tufsheen |l is atwo-component aliphatic polyurethane coating that
complies with the proposed limit for floor coatings. (MCI, 1999)

Hart Polymers, Inc., asupplier of raw materials and high performance coatings, also has a
variety of water-based, zero-VOC, floor coatings. HP-100 is a two-component aliphatic
urethane, offering excellent coverage and a pot life. Hart Polymers also markets zero-VOC,
single-component floor coatings in both aliphatic polyurethane and acrylic/aliphatic polyurethane
dispersions, labeled HP-140 and HP-130, respectively. These single component floor coatings
can also be used in residential environments. (South Coast AQMD, 1999)

Poly-Carb, Inc., acompany based in Cleveland, Ohio, has avariety of high build,
100 percent solids, two-component floor coatings, with specialty formulations available for a
variety of chemical exposures. Specifically, the MARK-64.1 is a heavy duty floor coating
recommended for wastewater and water treatment plant floors, industrial and manufacturing
floors, laboratories, kitchens, food processing areas, high traffic areas, splash zones, and areas
subject to corrosive acid and alkali spills. (South Coast AQMD, 1999)

Seal-Krete, Inc., acompany based in Auburndale, Florida, markets several floor coatings
that comply with the proposed VOC limit. Their zero-VOC product, Proformance Skid-Proof
(PSP) is awater-based, acrylic-based, quartz, non-cementitious anti-skid coating. PSP is neutral
in color and can betinted by adding a desired color of exterior gloss acrylic, acrylic floor enamel
or industrial acrylic enamel coating. When fully cured, it is hard and tough; yet flexible, with a
high tensile strength, is waterproof, weather-resistant, impact resistant, salts resistant and
chlorine resistant. PSP may be applied by trowel or spray hopper (a brush and roll down
formulation is also available with 40 g/l VOC). During and after application before it hastime to
dry, PSP may be cleaned up with soap and water. PSP is used as a decorative, protective coating
for long-term preservation of various surfaces including: concrete, wood, plywood, primed metal
and styrofoam. PSP can be used on interior and exterior vertical and horizontal surfaces
including traffic areas such as. walkways, patios, stairs, pool decks, balconies, ramps, and
driveways. (Seal-Krete, 1999)

Vianova Resins, Inc., has developed floor coatings formulations (0 - 250 g/l VOC) based
on their BECKOPOX epoxy resins and curing agents. These water-based coatings offer
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excellent adhesion, fast drying, high coverage rate, smooth flow and leveling and excellent
lapping. (BECKOPOX, 1999)

Vianova Resins, Inc., has also developed their air-drying RESY DROL® AY 466 high
gloss enamel, an acrylic-modified, core-shell, alkyd emulsion formulation (72 g/l VOC). This
high performance coating offers excellent application properties, superior scratch resistance,
quick drying, and excellent weatherability, chemical resistance, and adhesion to wood.
(Vianova Resins, 1999)

Other companies offering floor coatings that comply with the proposed 250 g/l limit
include Polycoat Products, Ameron, United Coatings, Pacific Polymers, Themec, and Pittsburgh
Paints. (South Coast AQMD, 1999)

| ssues:

1 Issue: Two component coatings cost too much and are too difficult for the average
homeowner to use.

Response: Many of today’ s two component coatings offer an extended pot life
(up to 8 hrs) which greatly enhances their application. To assist homeowners, local hardware
stores offer “How-Tao” clinics on many subjects. Sales representatives from one of the largest
west coast retail hardware chains have indicated a positive response from homeowners regarding
their use of two component floor coatings. In addition, although two component floor coatings
will provide the highest performance, there are compliant single component coatings available
with acceptable performance levels that are easier to use.

2. Issue: Two component coatings are too dangerous for the average homeowner to use.

Response: The moisture cured, two component, and prepolymer plus catalyst
polyurethane coatings that contain free isocyanates can be hazardous and are only recommended
for professional application.

There are other types of polyurethane coatings (oil modified, for example) that are
available for the homeowner that have no free isocyanates. Two component epoxies do not have
this type of hazard associated with their use. In addition, although two component floor coatings
will provide the highest performance, there are compliant single component coatings available
with acceptable performance levels.

REFERENCES

Air Resources Board. Final Report. “1998 Architectural Coatings Survey Results.”
September 1999. (ARB, 1999)

Madison Chemical Industries, Inc. Product Information. (MCI, 1999)
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12. Flow Coatings

Product Category Description:

Flow coatings are products designed for use by electric power companies or their
subcontractors to maintain the protective coating systems on utility transformer units. These
coatings are extensively thinned with solvent to allow them to run down into electric utilities
transformer radiator fins to create a thin, even film that will not interfere with heat exchange.
This method of application is necessary because it is difficult to apply paint in between the
radiator fins by other painting methods (PG&E, 1/3/00a). According to one manufacturer, these
coatings cannot be thinned down with water because they would dry too quickly in warm
temperatures and would not flow out into a thin, even film (Triangle Coatings, 12/10/99).

We are proposing to add a new category for flow coatings in the SCM. These coatings
are not regulated in district architectural coatings rules as a separate category (but instead are
subject to the industrial maintenance category). However, as explained below, we believe that a
new category and VOC limit for these productsisjustified. In addition, the U.S. EPA’ s nationdl
architectural coatings rule contains a separate category and VOC limit for these products.

No flow coatings were reported in the ARB’s Architectural Coatings Survey. However,
one manufacturer subsequently provided sales volumes in California, and VOC content
information, indicating that these products contribute VOC emissions less than 0.01 tons per day
(TPD) statewide, excluding the South Coast AQMD.

Product Use and Marketing:

Flow coatings are highly specialized coatings used by €electric power companies or their
subcontractors, and are not available to the general public through typical retail outlets. As
mentioned above, these coatings are designed to produce a thin film on transformer radiator fins
that will not impede heat exchange. These coatings are applied with a hose over the top of
transformer radiators, and allowed to run down the fins (Triangle Coatings, 12/10/99;

PG&E, 1/3/00b). The excess coating dripsinto a collection basin at the bottom of the radiator,
and a pump then pulls the excess coating from the basin where it is again applied over the top of
the radiator fins until all of the radiator surfaces are coated. The excess coating in the basin can
be recovered.

Product Formulation:

We are only aware of one flow coatings manufacturer that sells these productsin
Cdlifornia. This manufacturer currently produces a water-based flow coating developed
specifically for PG&E, that is thinned extensively with butyl cellosolve to allow for the desired
flow-out in warm weather conditions. Due to confidentiality concerns, we cannot reveal further
details about this formulation.

137



Proposed VOC Limit and Basis for Recommendation:

We are proposing a420 g/l VOC limit for flow coatings, effective January 1, 2003. This
isdightly lower than the 450 g/l VOC limit in the U.S. EPA’s national architectural coatings
rule. However, the proposed VOC limit is technologically and commercially feasible because it
essentially places a cap on the VOC content of existing products sold in California. We believe
this proposed VOC level is appropriate because we are not aware of any lower VOC products or
existing technology that would allow for compliance with alower VOC limit. Increasing the
solids level, or the amount of water, would not allow for the flow out needed in this application.
These products would generally be subject to the 50 g/l VOC limit proposed for industrial
maintenance coatings if they are not provided with a separate category. Finally, as mentioned
above, the emissions from these products are less than 0.01 TPD statewide, excluding the South
Coast AQMD.

REFERENCES

Pacific Gas and Electricity (Mike Franklin). Telephone conversation with ARB staff.
January 3, 2000. (PG& E, 1/3/00a)

Pacific Gas and Electricity (John Mayfield). Telephone conversation with ARB staff.
January 3, 2000. (PG& E, 1/3/00b)

Triangle Coatings. Telephone conversation with ARB staff. December 10, 1999.
(Triangle Coatings, 12/10/99)
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13. High-Temperature Coatings

Product Category Description:

High-temperature coatings are high performance products formul ated, recommended, and
designed for use on the surface of materials exposed continuously or intermittently to
temperatures above 204°C (400°F). [This category differs from industrial maintenance coatings
which are designed for repeated exposure to temperatures above 121°C (250°F)].

Table VI-12 below summarizes our estimate of sales and VOC emissions from the high-
temperature coatings category.

TableVI-12
High-Temperature Coatings*
Number | Category Sales Sales Weighted VOC Emissions
of (gallong/year) Average VOC (excluding South
Products (gramg/liter)** Coast AQMD)
(tons/day)

Solvent-Based 91 22,839 367 0.05

Water-Based 113 175 222 ~0.00

Total 204 23,014 366 0.05

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

A high-temperature coating that also meets the definition of “metallic pigmented
coating,” containing at least 48 grams of elemental metallic pigment per liter (0.4 Ib/gal) of
coating as applied (see Section B-10), is subject only to the proposed 500 g/l VOC limit for
“metallic pigmented coatings.” A new category for “temperature-indicator safety coatings’
(see Section A-286 ) is being proposed as a separate category from the “high-temperature
coatings’ category. Section 3.2 of the proposed SCM has been revised to clarify that these
categories are not subject to the most restrictive limit.

Product Use and Marketing:

Typica uses of high-temperature coatings include the protection of metal surfaces of
furnaces, stacks, power plants, heat exchangers, boilers, exteriors of reactors, oil refineries,
chemical plants, piping, exhaust mufflers, aswell as other surfaces exposed to high temperatures.

Surface preparation and coating application methods should be similar to those for the
more typical “industrial maintenance coatings’ (see Section A-142). Manufacturer
recommendations may include surface preparation by abrasive blasting or other methods, and
application of the coating within a specified time period to avoid new rust. Application may be
by spray equipment, especially for larger jobs. Some coatings may also be applied by brush or
roller.
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High-temperature coatings are sold by independent coating retailers and brand-name sales
outlets that also sell the more typical “industrial maintenance coatings’ (see Section A-14 12),
however, there are fewer high-temperature coating products available and hence market
availability islikely to be more limited.

Product Formulation:

Current high-temperature coatings are predominately solvent-based, constituting
99 percent of the sales volume reported in the 1998 ARB survey. High-temperature coatings
may be formulated with resins containing silicon compounds, while containing less organic
compounds that tend to deteriorate at higher temperatures. Traditional moderate temperature
heat-resistant coatings include solvent-based silicone alkyd and silicone acrylic formulations,
sometimes with zinc or aluminum pigments. Higher temperature heat-resistant coatings include
solvent-based pure silicone formulations. Some heat resistant coatings require heat curing upon
restarting (and thus reheating) the painted equipment. Newer heat-resistant coatings include a
low-VOC (less than 250 g/l) siloxane formulation that is heat resistant up to 1112° F (600° C).

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit is 420 g/l, effective January 1, 2003. The proposed limit is
technologically and commercialy feasible, by the effective date, based on our review of
complying marketshare, currently available coatings, the Harlan Associates Study, and the
420 g/l VOC limit currently in effect in eight district rules.

Asindicated in Table VI-13 below, 52 percent of the market already complies with the
proposed limit. According to the ARB 1998 survey, a notable portion of the market consists of
coatings with VVOC content in the range from 450 to 500 g/, which is slightly higher than the
proposed VOC limit of 420 g/l. Coatingsin thisrange may have the option to comply by
adjusting their resing/formulations, tightening quality control, increasing solids content, or
substitution of solvents with exempt compounds, such as Oxsol 100™ er-thepetential-future

exempt-solvent-tertiary-butyl-acetate- (FBAC™).

TableVI-13
High-Temperature Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tong/day)
420 54 52 0.00

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
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The proposed limit is already in effect in eight districts, with a ninth district
(the South Coast AQMD) to have the limit in effect on July 1, 2006. In the eight districts the
VOC limit will remain the same, resulting in essentially no reduction in the non-South Coast
AQMD portion of the State with the proposed SCM limit. To allow time for the unique
temperature-indicator safety coatings to comply with the 420 g/l limit, the South Coast AQMD
has provided an interim limit of 550 g/| for the period from July 1, 2002, to July 1, 2006.

The following summarizes VOC limitsin the U.S. EPA regulation for high-temperature
and related coatings.
VOC Limits Adopted by U.S. EPA

Coating Category VOC Limit (g/1)*
High-Temperature 650
Heat-Reactive** 420
* Grams VOC per liter of coating, less water and exempt compounds.
*x “Heat-reactive’ coatings are phenolic-based coatings that require heat for curing
(see Section B-9).

Harlan Associates Study

The Harlan Associates Study (Study) included testing of three high-temperature coatings
with VOC contents below the 420 g/l limit, and two high-temperature coatings with VOC
contents above the 420 g/l limit. The Study indicated that the performance of the high-VOC
coatings and the low-V OC coatings was essentially equivalent for a number of critical areas. The
tests included evaluations of coating heat resistance, stability, hardness, adhesion, dry-to-touch
time, abrasion resistance, and impact resistance.

| ssues:

1 Issue: Thelimit should initially be 550 g/l (asin South Coast AQMD rule), with the
[imit dropping to 420 g/l in the year 2006. For safety reasons, an oil refinery must use certain
high-temperature indicator coatings, as required by current equipment designs. An initial limit of
550 g/l would allow current coatings to be used, while other products for high-temperature
service are evaluated.

Response: A new category for “temperature-indicator safety coatings’ is being proposed
for this unique type of coating (see Section A-286). The limit for the new category is proposed to
be 550 g/, effective January 1, 2003. A limit of 420 g/l is proposed to be retained for other
high-temperature coatings.

REFERENCE

Air Resources Board. Final Report. “1998 Architectural Coatings Survey Results.”
September, 1999. (ARB, 1999)
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14. I ndustrial M aintenance Coatings

Product Category Description:

Industrial maintenance coatings are high performance products designed for use to protect
the surface of structures and other stationary equipment {except-floers) exposed to one or more of
the following extreme environmental conditions:

a Immersion in water, wastewater, or chemical solutions (agueous and non-aqueous
solutions), or chronic exposure of interior surfaces to moisture condensation,;
b. Acute or chronic exposure to corrosive, caustic or acidic agents, or to chemicals,

chemical fumes, or chemical mixtures or solutions;

C. Repeated exposure to temperatures above 121°C (250°F). [However, if acoating
is formulated, recommended, and used for applications to surfaces and materials
exposed continuoudly or intermittently to temperatures above 204°C (400°F), the
coating would fall into the category of “high-temperature coating”

(see Section A-13)].

d. Repeated (frequent) heavy abrasion, including mechanical wear and repeated
(frequent) scrubbing with industrial solvents, cleansers, or scouring agents; or

e. Exterior exposure of metal structures and structural components.

A coating meeting the definition of “industrial maintenance coatings’ may aso meet the
definition of “high-temperature coatings,” “metallic pigmented coatings’ (e.g. anti-rust primers
formulated with zinc dust), “pre-treatment wash primers,” or “temperature-indicator safety
coatings.” Section 3.2 of the proposed SCM has-been+evised-to clarifyies that these categories
are not subject to the proposed limit for industrial mai ntenance coatings.

Some categories of coatings meet both the definition of “industrial maintenance coating”
in the SCM and another coating category as defined in the U.S. EPA’s national rule. Inthe
national rule these “national categories’ coatings are treated as separate categories with less
stringent VOC content limits. In the SCM, only three of the “national categories’ are treated as
separate categories - “antenna coatings,” “anti-fouling coatings,” and “flow coatings.”

Section 3.2 of the proposed SCM clarifies that these categories are not subject to the proposed
limit for industrial maintenance coatings. These categories are discussed in Sections A-3:4, 5,
and 10 12.

The SCM does not consider the remaining “national categories’ separately, so the VOC

limit for “industrial maintenance coatings’ would generally apply to these categories (as
discussed in Section C of this Chapter).
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In the South Coast AQMD rule, two other coating categories were separated from the
industrial maintenance coating category (Rule 1113 - “Architectural Coatings,” amended
May 14, 1999). These categories are “chemical storage tank coating” and “essential public
service coating.” Asdefined in the South Coast AQMD rule, a“chemical storage tank coating”
(at 420 g/l, interim limit) is a coating used as an interior tank lining for the storage of oxygenated
solvents, oxygenated solvent mixtures, or acid based products. As defined in the South Coast
AQMD rule, “essential public service coating” (at 340 g/l, interim limit) is defined asa
protective (functional) coating applied to components of power, municipal wastewater, water,
bridges and other roadways;, transmission or distribution systems during repair and maintenance
procedures.” Instead of using the South Coast AQMD approach, the SCM would generally keep
chemical storage tank and essentia public service within the “industrial maintenance coating”
category. However, to allow time for essential public service agencies to complete their separate
technology assessment and their administrative processes before low VOC coatings can be used,
the proposed compliance date is extended until January 1, 2004. This extension would avoid the
need to provide essential public services a higher VOC limit until they receive approval to use
complying coatings. Coatings for lining tanks and for aggressive exterior exposure are available
with VOC contents below 250 g/l, including severa with zero VOC (see references - “Example
Low-VOC Coatings for Tank Linings” and “Example Low-VOC Coatings for Aggressive
Exterior Exposure”).

Table VI-14 below summarizes our estimate of sales and VOC emissions from the
industrial maintenance coating category.

TableVI1-14
Industrial Maintenance Coatings*
Number Category Sales Weighted VOC Emissions
of Sales Average VOC (excluding South Coast
Products | (gallons/year) | (gramg/liter)** AQMD)
(tong/day)

Solvent-Based 1,880 3,902,392 321 7.64
Water-Based 771 379,074 170 0.20
Total 2,759 4,281,466 300 7.84

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

Industrial maintenance coating is a generic term for avariety of high performance
coatings used in areas with harsh environmental conditions. Typical usersinclude onshore and
offshore oil and gas production, refineries, petrochemical production and processing, marine
(except boats, ships, and other watercraft), pulp and paper mills, bridges, manufacturing

facilities, water supply facilities, and waste water treatment facilities. Coatings may be used for
specific purposes. More specific examplesinclude: rust prevention for steel bridges exposed to
coastal air and weathering; chemical protection of the interior of petroleum storage tanks and
piping; corrosion prevention of the interior of tanks (such for potable water or sewage) at
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essential public services; protection of equipment at pharmaceutical manufacturing and food
processing plants; and protection of industrial concrete surfaces {exeept-floers). Some industrial
mai ntenance coatings are intended for limited types of use while others are versatile and
multifunctional. The coating may be recommended for heavy, moderate, or light industrial
environments.

Industrial maintenance coatings do not include coatings used for shop application, such as
for the manufacture of parts or products in afactory, nor coatings applied to vehicles, such as
railcars, ships, boats, and airplanes (see definition of “architectural coating” in Section 2.5 of
proposed SCM). For coating operations such as these, districts may have separate rules
regulating the use and VOC content. Also, districts may, through their permitting process,
impose facility-specific permit conditions for coating and related operations.

Industrial coatings are restricted to hdustrial professional users, as prescribed by the
coatings manufacturer. Marketing methods vary, in the way coatings get from the manufacturers
to the end-users at industrial facilities. Independent coating retailers may provide specialized
sales and services for industrial customers. The services may include field evaluations and
consultation to determine appropriate coatings, available from a variety of manufacturers, and to
facilitate proper coating selection and application. These independent retailers may sell certain
coatings (non-industrial) to the public aswell. Other independent retailers may sell primarily to
the public consumer, and may provide industrial coatings on alimited basis or not at all. Some
brand-name outlets market only its own proprietary line of coatings or predominantly its own line
with supplemental coating products from other manufacturers. The brand-name companies may
have large regional sales centers that provide consultation services and may sell their entire line
of coatings for a multitude of purposes, including industrial maintenance. A manufacturer of
industrial maintenance coatings, such as smaller companies with limited market distribution, may
directly market and consult with industrial end-users. The industrial end-user may either have its
own painting/maintenance staff or hire painting/maintenance contractors. [Note: Coatingsin the
“rust-preventative coatings’ category are intended for residential non-industrial use. Rust-
preventative coatings may not be used for “extreme environmental condition” purposesin
industrial facilities, unless the rust preventative coating complies with the 250 g/l VOC limit for
industrial maintenance coatings. (see Section A-23)]

Because of the variety of uses and types of coatings, the recommended surface
preparation and application methods vary. For surface preparation in some situations, such as
rust prevention of steel structures, abrasive blasting may be required to meet industry-standard
surface condition specifications. Some abrasive blasting operations need containment equipment
to reduce the spread of abrasives and debris beyond the immediate area. Concrete surfacesto be
submerged may need abrasive blasting or etching with muriatic acid. In highly demanding
environments, thorough surface preparation is crucial to the successful performance of the
coating. In other situations, high-pressure water blasting, handtool cleaning, or wire brushing
may be appropriate. Less demanding situations may require clean and dry surfaces with
appropriate primers or base coats.
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Application methods vary, from conventional air spray, airless spray, roller, spreader,
squeegee, brush, or various combinations, depending on the coating and equipment to be coated.
For larger jobs, spray application may be desirable because of faster application and less overall
labor costs. Sometimes industrial-grade spray equipment and professional protective
gear/clothing, including respirators, may be needed. Adequate ventilation must be provided,
such as when working in the confined spaces of tank interiors. Two-part coatings
(e.g. two-component polyurethane coatings and two-component epoxy coatings) require mixing,
sometimes with power equipment, of the components shortly before application, providing a“ pot
life” usually within hours for surface application of the coating mix. Some coatings may be
applied to entire pieces of equipment, while other coatings may be used during “touch up” of
small areas. Anindustrial facility may need to take certain equipment, part of the facility, or the
entire facility, out of operation (such as during scheduled maintenance periods) to apply the
coating. Equipment intended for “immersion service” may need to be emptied and made safe for
the workers. Because of the extreme conditions in some industrial environments, multi-coat
systems (primer coat with midcoats/topcoats) may provide the best coating performance.

Product Formulation:

The industrial maintenance coating System may include a primer and topcoat or primer,
midcoat, and topcoat, or “high-build” (thick, dry) coating. Coating formulations may be water-
based or solvent-based. Among the high performance coatings are the akyd, polyurethane,
epoxy, acrylic, silicone, inorganic zinc, and vinyl formulations. Newer technology is based on
both one-component and two-component coatings that achieve lower VOC content while
maintaining or enhancing the protection characteristics of the coatings (South Coast AQMD,
May 14, 1999).

Traditiona industrial mai ntenance coatings include the solvent-based alkyd formulations,
with VOC contents ranging from about 300 g/l to 420 g/l. Newer high-solids alkyd formulations
are available with somewhat lower VOC content (up to about 340 g/l) than traditional alkyd
formulations. Past efforts to market water thinnable alkyd formulations with lower VOC
contents showed low market acceptance (Gordon and McNelll, 1992). However, the
development of water reducible alkyd formulations is still a possible option for achieving lower
VOC content levelsin the future.

Among newer technologies, one of the most important is the development of aliphatic
polyurethane formulations. These include water-based, zero-VOC, two-component formulations
that are intended to meet or exceed the industrial high-performance level of traditional solvent-
based coatings. Other polyurethane formulations are available with low VOC contents (up to
100 g/l), much lower than traditional coatings. Besides water-based polyurethane, solvent-based
polyurethane formulations are also available, but with higher VOC contents (up to about 350 g/l).
Two-component polyurethane coatings must be prepared by mixing-in a curing agent prior to
application. Besides two-component formulations, moisture-cured polyurethane formulations are
available that rely on absorption of moisture from ambient air for curing. Polyurethane coatings
provide exterior durability, chemical resistance, and high gloss.
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Another important technology is the devel opment of epoxy formulations. These coatings
include water-based formulations with zero or low-VOC content (up to 100 g/l), and solvent-
based formulations with higher VOC content (up to about 350 g/l). These are generally two-
component coatings prepared by mixing-in a hardener prior to application. Epoxy coatings are
used for their chemical resistance, such asto alkalies, soaps, detergents, oils, and solvents, as
well astheir resistance to hot and cold water, and for their adhesion to surfaces and materials.
Because of these characteristics, epoxy coatings are often used as primers, linings for tanks and
piping, and concrete surfacing. “High-build” epoxy coatings are available for lining tanks to
protect them during immersion service. In some situations, epoxy coatings are not preferred for
use as exterior topcoats, because they may chalk after exterior exposure
(Gordon and McNeill, 1992).

Acrylic coating technology, in water-based and solvent-based formulations, is used for
industrial maintenance because of the exterior durability and chemical inertness of the coatings.
Many water-based acrylic formulations are available with low VOC contents. An acrylic coating
may be recommended as a primer, topcoat, or as asingle coat (sometimes referred to as “direct to
metal” for steel). Some acrylic coatings, such asfor single coat use, are recommended for light
to moderate industrial environments. Certain acrylic coatings are suitable for usein food
processing facilities regulated by the U. S. Department of Agriculture. Vinyl technology
provides coatings with water, abrasion, and chemical resistance characteristics (Gordon and
McNeill, 1992).

Zero and low VOC coatings may be formulated with novolac (phenol formaldehyde
resin) technology or with siloxane technology. Siloxaneisaclass of silicon containing
compounds. Siloxane technology may be used for providing greater heat-resistance
characteristics to the coating.

There are modern coating systems available with zero-VOC content that combine a
water-based epoxy primer and a water-based polyurethane topcoat. In this coating system, the
best characteristics of epoxy and polyurethane coatings are used in a combination that is superior
to either type of coating alone. Similar epoxy primer/polyurethane topcoat systems are available
with low VOC contents. There are coating systems that combine an epoxy primer with an acrylic
topcoat.

Coal tar epoxy coatings are used to protect steel and concrete in underground and
immersion service and for protection against attack by acids, alkalies, petroleum, petrochemicals,
sewage, and other chemicals. Some of these coatings are high solids formulations with low VOC
content (up to about 250 g/l).

Zinc primers, containing zinc dust, are used for corrosion protection of iron and steel
surfaces and structuresin industrial situations. [A coating meeting the “metallic pigmented
coating” definition would be subject to the proposed 500 g/l VOC limit for that category
(see Section C-11)}. However, if aprimer contains less than thislevel of metallic pigment, the
coating would typically fall into the “industrial maintenance” category.] The function of zinc
primersisto provide cathodic protection for underlying iron or steel, in situations where
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repainting is much more cost-effective than replacement of theiron or steel. Resins may be
organic or inorganic (Gordon and McNeill, 1992). Inorganic zinc primers are available with zero
and low VOC contents.

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit is 250 g/l, except for certain climatic areas where the proposed
VOC limit is 340 g/l, when justified. Both limits are to be; effective January 1, 2004. The
proposed limits is are technologically and commercialy feasible, by the effective date, based on
our review of complying marketshare, currently available coatings, the Harlan Associates Study,
the National Technical Systems (NTYS) study, trade journals, and information from coatings and
resin manufacturers, and field experience by the California Department of Transportation

(Cdltrans).

The VOC limit of 340 g/l would be allowed through a petition process and would be used
only in the districts in the North Central Coast, San Francsico Bay Area, and North Coast Air
Basins (see Section 3.8 of the proposed SCM). This separate VOC limit is provided because of
past difficulties and limited opportunities to apply coatings complying with a250 g/l VOC limit,
for steel bridges in low-temperature, high-humidity, persistent fog areas along the California
coast. The petition process would require a coating manufacturer, seller, or user to petition the
Air Pollution Control Officer for the use of industrial maintenance coatings with VOC content up
to 340 g/, and to certify that coatings with VOC content below 250 g/l are not available for job
requirements. A maximum allocation of VOC emissions due to excesses above 250 g/l would be
available in each digtrict by calendar year. The allocation would be provided by reserving a
portion of the emission reduction, at 250 g/l VOC, that is not to be claimed for State
| mplementation Plan purposes.

The 1998 ARB survey shows that 28 percent of the market and 941 of the coating
products already meet the proposed limit (Table VI-15). We estimate that emission reductionsin
the non-South Coast AQMD portion of the State will be 3 TPD from a 250 g/l limit.

TableVI-15
Industrial Maintenance Coatings*
Proposed VOC | No. of Complying Complying Emission Reductions
Limit (g/l)** Products Marketshare (%) by (excluding South Coast
Volume AQMD) (tons/day)
250 941 28 298 2.95

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

There are numerous coating formulations on the market, with zero or low-VOC contents
that would comply with the proposed 250 g/l limit. Some are within the zero to 100 g/l range
(South Coast AQMD, May 14, 1999; ARB list of coatingsin Tables E-11 and E-12). Many of
these are water-based polyurethane, epoxy, or acrylic formulations. There are solvent-based
polyurethane, epoxy, and acrylic formulations with higher VOC contents in the 250-350 g/l
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range. We believe these coating formulations may be modified to comply with the proposed
limit. For example, the resin may be modified to allow the solids content to be increased to
displace some of the solvent. Current formulations with VOC contents above 350 g/l may need
more extensive reformul ation, such as solvent substltutlon W|th exempt compounds (e.g. Oxsol

! A BA€™}). For solvent-
based two-component polyurethane formulatl ons, it may be poss ble to lower the VOC content
with new polyurethane prepolymers that need less solvent, and reformulating with reactive
diluents (Dassner and Johnson, 1996). Reactive diluentsinitialy act as solvents and then form
part of the coating, instead of evaporating away, thus reducing VOC emissions.

The solvent-based alkyd formulations may contain VOCs in the range of 300 to 420 g/I.
One possible compliance option for these coatings would be substitution of traditional organic
solvents with low- react|V|ty exempt solvents Oxsol 100™ isone exempt solvent currently
avallable A-petentia . . ,

options be| ng consi dered are high-sol |ds a kyd formul ations and water redu0| ble alkyds. Other
options, going beyond pure akyd formulations, involve the development of alkyd hybrids to
achieve lower VOC levels while possibly enhancing other performance characteristics. Possible
hybrids include rosin and phenolic-modified alkyds, acrylic alkyd copolymers, silicone alkyds,
and epoxy ester modifications (Ryer, 1998).

The most common current district VOC limit is 420 g/l, although several districts have a
VOC limit of 340 g/l. Inthe South Coast AQMD, theinterim VOC limit is 250 g/l, effective
July 1, 2002, and the final VOC limit is 100 g/l, effective July 1, 2006 (except for essential
public service coatings and chemical storage tank coatings with different interim limits, as
previoudly discussed).

The following summarizes VOC limitsin the U.S. EPA regulation for industrial
maintenance and related coatings.

VOC Limits Adopted by U.S. EPA

Coating Category VOC Limit (g/)*
Industrial Maintenance 450
Antenna 530
Anti-Fouling 450
Anti-Graffiti 600
Chalkboard Resurfacers 450
Extreme High Durability 800
Flow 650
Heat Reactive 420
Impact Immersion 780
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Nonferrous Ornamental Metal Lacquers

and Surface Protectants 870
Nuclear 450
Repair and Maintenance Thermoplastic 650
Thermoplastic Rubber and Mastics 550
* Grams VOC per liter of coating, less water and exempt compounds.

Harlan Associates Study

The Harlan Associates Study tested the performance of 13 industrial maintenance primers
(5 below 250 g/l, and 8 above), and 12 industrial maintenance topcoats (5 below 250 g/l, and 7
above). For the primers, the performance characteristics tested include stability, hardness,
application, adhesion, drying time, impact resistance, flexibility, and salt spray. For the topcoats,
the performance characteristics tested included the same tests and added tests for accel erated
weathering and gloss.

In genera, the performance of low-VOC coatings was similar to high-VOC coatings,
however, some differences were noted. For the primers, the low-VOC primers showed better
results from the tests for adhesion, flexibility, and impact resistance, while the high-VOC primers
showed better results from the tests for salt spray, and water immersion. For the topcoats, the
low-VOC topcoats showed better results from the tests for flexibility, while the high-VOC
topcoats showed better results from the tests for appearance, salt spray, and gloss.

NTS Study

The National Technical Systems study tested the performance of industrial maintenance
coatings individually as primer coats and topcoats, and together as coating systems (primer coats
with appropriate topcoats). More than half of the 47 coatings tested were two-component
coatings.

The study showed the performance of low-VOC coating systems was essentially similar
to high-VOC coating systems except during one test. The low-VOC coating systems showed
better mar resistance than the high-VOC coating systems. The study also showed that the
performance of low-VOC primer coats and topcoats (tested separately) was essentially similar to
that of high-VOC coatings.

| ssues:

1 Issue: A limit of 250 g/l is not stringent enough, and an effective date of July 1, 2002,
(previoudly proposed) istoo late. Ultra-low VOC coatings and the raw materials to make them
are already available. Currently available ultra-low VOC coatings outperform existing solvent-
based coatings. The South Coast AQMD has identified 55 commercially available high-
performance
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industrial maintenance coatings at 100 g/l or lower for essentially any use and application. The
ARB should lower the VOC limit to 100 g/l, to be effective January 1, 2001.

Response: The industrial maintenance coatings category covers avery broad range of
coating uses and coating formulations. The proposed VOC limit of 250 g/l and the proposed
effective date (revised to January 1, 2004) would provide more opportunity for a broader variety
of coating formulations to be available in the future to meet those varied needs. For example, the
current alkyd formul ations are solvent-based with VOC contents of about 400 g/l. We are aware
of effortsto develop low-VOC akyd formulations, including water-reducible alkyds. We believe
that the proposal would allow resin and coating manufacturers to continue to develop different
types of low-VOC coatings. Thiswould ultimately provide more flexibility to industrial end-
users to address specific coating needs.

2. Issue: The*“industrial maintenance’ category istoo broad and does not consider special
uses. Subcategories should be created and provided with less stringent limits when justified.
Various commenters suggested the following subcategories.

“Essential public services’ (asin South Coast AQMD rule)
Combining similar private facilities with “essential public services”
“Chemical storage tank” (asin South Coast AQMD rule)
Tank lining and piping
Immersion service - water, wastewater, petrochemicals, other chemicals (general)
Bridges and similar structures, storage tanks
Zinc-rich coatings
Include “new construction” in the definition of “industrial maintenance coatings’
Include “commercial” and “institutional” use in definition of “industrial maintenance
coatings’

More stringent limits and low-V OC technol ogies should be directed toward uses in which
the technologies are most feasible. Less stringent limits should be provided for usesin which
low-VOC technologies are less feasible.

Response: In general, dividing the “industrial maintenance” category into subcategories
would make the SCM provisions more difficult for districts to enforce and create more confusion
to the regulated community. As discussed above, there are several reformulation options
available to meet the proposed limit. To provide time for essential public service agencies to
complete their separate technology assessment and their administrative processes before low
VOC coatings can be used, the ARB staff is proposing to delay the effective date of the 250 g/l
limit until January 1, 2004. This extension would avoid the need to provide essential public
services ahigher VOC limit until they receive approval to use complying coatings.

As discussed above, we are proposing to allow up to 340 g/l coatings for al qualified
usersin districts with high humidity, persistent fog and cold temperatures.
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3. Issue: Government agencies may specify or may need to approve coatings for certain
types of use. Thereisaproblem when no low VOC coating is specified/approved, because
several years of field testing and evaluation by another organization may be needed before alow
VOC coating can be used in some situations.

Response: The ARB staff is proposing to delay the effective date of the 250 g/l limit
until January 1, 2004. Thiswould provide time for essential public service agencies to complete
thelr separate technology assessment and their administrative processes, required before low
VOC coatings can be used. This extension would avoid the need to provide essential public
services ahigher VOC limit until they receive approval to use complying coatings. As discussed
above, there are several complying solvent-based and water-based coatings reformulation options
available. Existing coatings meeting the proposed 250 g/l limit are available now.

4, Issue: For immersion service, there are no accelerated test methods available. Many
years of field testing are needed to demonstrate the suitability of a new coating for immersion
service.

While in service, the coating may be submerged for years and may not be easily inspected
visually. High-volume, turbulent liquid flow rates inside piping may substantially accelerate any
coating failure and the subsequent equipment failure, if a defect startsin the coating. The coating
must be highly reliable. The liability of coating failureisvery high.

Essentia public services, such as agencies that supply fresh water or treat wastewater,
recommend alimit in the 340 to 350 g/l range to alow time for laboratory, field testing, and
approval of low-VOC coatings. To address these concerns, South Coast AQMD has provided an
interim district limit of 340 g/l for “essential public service coatings.”

Response:  See responses to issues 2 and 3.

5. Issue: Most bridges and similar structures have isolated areas that need higher-VOC
coatings. Also, bridges exposed to the severe conditions along the California coast need higher-
VOC coatings. These coatings have no suitable replacement. To address these concerns, the
South Coast AQMD has provided an interim district limit of 340 g/l for “essentia public service
coatings.”

Response: Seeresponsesto issues 2 and 3.

6. Issue: Development time for chemical tank coatingsisvery long. It isnot possible to
predict the types of aggressive chemicals that will need storage. For example, the composition of
gasoline changes with respect to additives. To address these concerns, the South Coast AQMD
has provided an interim district limit of 420 g/l for “chemical storage tank coatings’ used for the
interior of tanks storing oxygenated solvents, oxygenated solvent mixtures, or acid-based
products.

Response: See responses to issues 2 and 3.
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7. Issue: Some structures that were originally coated with solvent-based coatings need
patch repair and maintenance with compatible coatings. A coating manufacturer or government
agency may require specific high-VOC coatings for this purpose.

Response: Seeresponsesto issues 2 and 3. The time extension would apply to al uses,
including patch and repair.

8. Issue: Consideration should be given to atmospheric conditions more extreme than in the
South Coast AQMD during application of coatings. Other areas of California have higher
temperatures, lower temperatures, and higher humidity. To accommodate these conditions,
higher VOC coatings are needed. A limit of 340 g/l may be appropriate.

Response: See responsesto issues 2 and 3.
9. Issue: A limit of 250 g/l is not proven for tank lining exposure or for aggressive exterior

exposure involving ultra-violet light together with moisture, salt, chemical fumes, temperature
extremes.

Response: Seeresponsesto issues 2 and 3. Coatings for lining tanks and for aggressive
exterior exposure are available with VOC contents below 250 g/l, including several with zero
VOC.

10. Issue: A limit of 250 g/l would prohibit the use of more than 95 percent of the coatings
now used for oil refinery tanks. Similar problems exist with coatings for refinery vessels,
exchangers, furnaces, and piping.

Response: Seeresponsesto issues 2 and 3.

11. Issue: A limit of 250 g/l isfeasible with one important exception - coatings for tanks and
piping.

Response: See responsesto issues 2 and 3.

12. Issue: The VOC limit should initially be 420 g/l, lowered to 340g/| after several years,
and then lowered further to 250 g/l after several more years.

Response: See responsesto issues 2 and 3.
13. Issue: To meet alimit of 250 g/l by 2002 (previously proposed effective date), regul atory
flexibility should be provided for low volume, noncompliant, special-use coatings. Examples of

regulatory provisions for flexibility include averaging, variance procedure, and/or small volume
exemption.
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Response: Asdiscussed above, the ARB is proposing to include three of the small
“national” categoriesinthe SCM. These new categories include special-use small volume
coatings for which it is not technologically and commercially feasible to meet the proposed
250 g/l limit. To provide flexibility for climatic conditions, the ARB is proposing a provision to
allow a 340 g/l VOC limit for industrial maintenance coatings applied in persistent fog, low
temperature regions in accordance with a petition process, as discussed above. To provide
compliance flexibility, the ARB staff is considering development of an optional averaging
provision for coatings manufacturers.

14. Issue: The ARB should withhold adoption of any SCM limit until results from the NTS
study are reviewed by ARB and industry. The performance of reformulated industrial
maintenance coatingsis a maor concern to painting contractors.

Response: Asdiscussed above, the NTS study shows the performance of zero and
low-VOC industrial maintenance coatings is similar to the performance of traditional high-VOC
coatings. Results showed the mar resistance of low-VOC coating systems was better than
high-VOC coating systems. The ARB staff is proposing to delay the effective date of the 250 g/l
[imit until January 1, 2004.

15. Issue: Itisnot possible to make industrial maintenance coatings of the quality, flexibility
of application, and chemical safety expected by customers at the proposed VOC limit.

Response: Seeresponsesto issues 2 and 3. In addition, zero and low-VOC formulations
result in lower VOC emissions and thus provide the safety benefits of lower solvent levelsin the
ar.

16. Issue: There should be language uniformity with the national rule to minimize the
marketing of two types of industrial maintenance coatings, one to California customers and
another to the rest of the nation. Also, different definitions and different limits would prevent
Cdlifornia customers from obtaining the best products.

Response: The national ruleisintended to be minimum national requirements. Because
Cdlifornia has the most severe ozone air quality problem in the nation, California needs to adopt
lower VOC limits that are technologically and commercialy feasible. The proposed SCM
definition for industrial maintenance is similar to the national definition.

17. Issue: Water-based industrial maintenance primers will not adhere to concrete treated
with form release compounds. Galvanized metal and aluminum and concrete treated with
silicone, silane, or siloxanes do not alow water-based primersto stick. Solvent-based primers at
350 g/l are needed.

Response: Seeresponsesto issues 2 and 3. Proper surface preparation of the substrateis
crucia to the performance of any coating, and especially so in the case of high-performance
industrial maintenance coatings.
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18. Issue: The definition of “industrial maintenance coating” should include coatings for
electric transformers on a pole and underground vaults.

Response: The definition of “industrial maintenance coating” is sufficiently broad to
include coatings for electric transformers on a pole and underground vaults. More specificaly,
section 2.25.1 refersto “...chronic exposure of interior surfaces to moisture condensation...”,
section 2.25.2 refersto “...chronic exposure to corrosive, caustic, or acidic agents...”; and
section 2.25.5 refersto “... exterior exposure of metal structures and structural components...”

19. Issue: Thereis confusion concerning the use of “industrial maintenance coatings’ and
the use of “rust preventative coatings’ because of category overlap, inconsistencies of the
definitions, labeling requirements, and other inconsistent provisions.

Response: The ARB staff has revised the proposal to address these comments. The staff
has deleted the provision that would have allowed “rust preventative coatings’ that also meet the
definition for “industrial maintenance coatings’ to be subject only to the less stringent 400 g/l
limit for “rust preventative coatings.” Also, “rust preventative coatings’ are for residential
non-industrial use only and only on metal substrates. We are adding a definition for non-
industrial use to clarify the distinction between industrial maintenance and rust preventative

coatings.

20. Issue: Thereisapotential for manufacturers of industrial maintenance coatings to relabel
higher VOC coatings into the “rust preventative coatings’ category, to take advantage of aless
stringent limit of 400 g/l. This could result in less emission reductions achieved in the “industrial
maintenance coatings’ category. The “rust preventative coatings’ category isintended for
residential users.

Response: The staff has deleted the provision that would have allowed “rust preventative
coatings’ that also meet the definition for “industrial maintenance coatings’ to be subject only to
the less stringent 400 g/l limit for “rust preventative coatings.” This revision should more
effectively separate the use of coatingsin these two categories. ARB staff will monitor the sales
of “rust preventative coatings’ by evaluating data obtained from coatings manufacturers, to be
submitted in accordance with Section 5.2 of the proposed SCM.

21. Issue: Anti-graffiti coatings are within the “industrial maintenance coatings’ category.
Since only industrial users may use coatings in this category, this creates a problem for
residential, commercial, and institutional users of anti-graffiti coatings, who are not clearly
industrial users. Certain high-performance coating characteristics are needed in anti-graffiti
coatings, and hence they are similar to some types of industrial maintenance coatings.
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Industrial maintenance coatings are not limited to industrial applications. Residential,

commercial, and institutional users can use anti-graffiti coatings subject to the 250 g/l industrial
maintenance VOC limit. Thisis because industrial maintenance coatings can be used in
commercia and institutional applications, and because we have removed the prohibition on the
use of industrial maintenance coatings in residential applications.
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15. L acquer Coatings

Product Category Description:

Lacquers are clear or opague wood coating products, including clear lacquer sanding
sealers, formulated with cellulosic or synthetic resins to dry by evaporation without chemical
reaction and to provide a solid, protective film. Lacquer sanding sealers are included in the
category description and definition because they function like lacquers. Nitrocellulose and
cellulose acetate butyrate are the most common film forming ingredients found in traditional

lacquers.

Table VI-16 below summarizes our estimate of sales and VOC emissions from the
lacquer coating category.

TableVI-16
Lacquer Coatings*
Number | Category Sales Sales VOC Emissions
of (gallond year) Weighted (excluding South Coast
Products Average VOC AQMD)
(gramg/liter)** (tons/day)

Solvent-Based 340 625,938 647 2.48
Water-Based 63 43,679 181 0.02
Total / Overall 403 669,617 617 2.50

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

Lacquers are sold in Californiato maor home centers, paint stores, lumber yards and
hardware stores. The users range from the professional contractor to the homeowner or do-it-
yourselfer. The many uses for lacquer include wood finishing for, but are not limited to, wood
paneling, floors, doors, windows, furniture, and cabinets. In the last decade, wood products are
increasingly supplied by the manufacturer pre-finished, eliminating the need to apply afinish at
home or inthefield. In California, amajority of new home or remodeling cabinetry is delivered
pre-finished and field finished cabinetry occurs on alimited basis (e.g., custom fabrication).

Product Formulation:

The lacquer category is dominated by solvent-based formulations. Based on the 1998
ARB Architectural Coatings Survey solvent-based formulations accounted for 94 percent of the
total sales volume with water-based formulations comprising the remaining six percent. Inthe
1998 ARB Architectural Coatings Survey this category is further broken down into clear and
opaque lacquer categories. Clear lacquer formulations accounted for 69 percent of the total sales
volume with opaque formulations accounting for the remaining 31 percent.
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The VOC contents of traditional solvent-based lacquers are in the 650 g/l to 680 g/l
range. The 1998 ARB Architectural Coatings Survey reports a VOC content range of 600 g/l to
680 g/l for solvent-based products, with a sales weighted average of 647 g/l. The formulations
are clear coatings composed of synthetic thermoplastic film-forming materials in organic
solvents (e.g., lacquer thinner or mineral spirit) that dry by solvent evaporation. Most lacquers
are based on nitrocellulose, the film forming material, dissolved in lacquer thinner, the solvent.
Nitrocellulose is a cotton-like material derived from mixing the cellulose from trees with nitric
acid. These solvent-based formulations have the unique quality of being able to be re-wetted or
dissolved when more lacquer or lacquer thinner is applied over existing, dry lacquer. The ability
to rewet or re-dissolve lacquer allows for easy repair and recoating without the need to
completely remove the existing finish.

For the water-based formulations, the 1998 ARB Architectural Coatings Survey reports a
VOC content range of 160 g/l to 220 g/l with a sales weighted average of 181 g/l. Water-based
formulations are similar to solvent-based formulations in creating a thermoplastic film, but with
the use of vinyl, acrylic, polyurethane or urethane/acrylic latex blend type resins that are not
resolublein their original solvent.

Proposed VOC Limit and Basis for Recommendation:

The proposed 550 g/l limit for lacquers is technologically and commercially feasible by
January 1, 2003, based on information from coating manufacturers and complying marketshare.
The use of acetone as an aternative VOC exempt solvent has resulted in achieving 550 g/l VOC
contents without sacrificing significant properties preferred by the wood finishing industry.
Magjor manufacturers have introduced nitrocellulose lacquers using acetone to lower the VOC
content to 550 g/l. Other alternative solvents for lacquer may include t-butyl-acetate- (VOC
exemption-pending)-and Oxsol 100 (parachlorobenzotrifluoride - VOC exempt).

The South Coast AQMD Rule 1136 “Wood Products Coatings’ was amended in June
1996 to include a 550 g/l VOC limit for these coatings. At that time, the coating formulators
supported the South Coast AQMD 550 g/l limit for lacquers. Surface Protection, Inc.,
Guardsman, Akzo-Nobel, Sherwin Williams, and AMT have all introduced acetone-based
formulations of nitrocellulose lacquers, which have been used successfully by manufacturers of
wood furniture, kitchen and bath cabinets, and shutters. (South Coast AQMD, 1996)

Alternative formulations of lacquers have seen significant development in recent years.
The water-based formulations reported in the 1998 ARB Architectural Coatings Survey also
provide formulators an avenue of compliance. The proposed VOC limit provides manufacturers
the flexibility to continue the use of traditional lacquers or take advantage of existing water-
based formulations. The emission reductions below have been adjusted to exclude the Clear
Brushing Lacquer category.

Table VI-17 summarizes our estimate of complying products, marketshare, and emission
reductions outside the South Coast AQMD.
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TableVI-17
Lacquer Coatings*

Proposed VOC No. of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by (excluding South Coast
Products Volume AQMD) (tons per day)
550 138 138 104 1.03

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

| ssues:

1. Issue: The use of acetone could result in flammability problems.

Response: Many of the solvents used in solvent-based lacquers or other coatings are also
flammable and must be handled with care. Acetone’ s flashpoint temperature, flammability
classification and lower explosive limit are similar to other solvents (e.g., MEK, toluene, xylene)
found in solvent-based coatings. Flammability classifications by the Fire Department are the
same for acetone, MEK, toluene, and xylene. Using operating guidelines for working with
flammable coatings under well-ventilated areas, as prescribed by fire department codes, will
avoid the concentration of acetone vapors required to cause an explosion. (South Coast AQMD,
1996)

REFERENCES

Air Resources Board. Final Report. “1998 Architectural Coatings Survey Results.”
September, 1999. (ARB, 1999)

Air Resources Board. Technical Support Document. “ARB-CAPCOA SCM for Architectural
Coatings.” July, 1989. (ARB, 1989)

South Coast AQMD. Draft Staff Report. “Proposed Amendmentsto Rule 1113 — Architectural
Coatings.” September 26, 1996. (South Coast AQMD, 1996)

United States Environmental Protection Agency. “Final Rule: National Volatile Organic

Compound Emission Standards for Architectural Coatings.” 40 CFR part 59, subpart D.
63 FR 48848. September 11, 1998. (U.S. EPA, 1998)
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16. L ow Solids Coatings

Product Category Description:

Low solids coatings are products formulated to contain one pound (0.12 kilogram) of
solids or less per gallon of coating. The VOC content of the low solids coating is calculated as
the actual VOC of the material, that is, without subtracting out the water and exempt compounds.
This category was not included in the 1989 SCM, although it isin some more recently amended
district rules. The only low solids coatings reported in the 1998 ARB survey are low solids
stains and low solids wood preservatives.

The National Rule has separate categories for low solids stains and low solids wood
preservatives, both with VOC limits of 120 g/l. The U.S. EPA’ srationale was that alow solids
category was needed because at a very low solids content, coating coverage is controlled by
volume, not the solids content. In other low solids applications, such as lacquers for metal, the
solids content, rather than the volume, determines the amount of coating used; that is, more
gallons of alow solids coating would be needed for the same coverage as a higher solids coating.
Thus, the U.S. EPA restricted the low solids category to stains and wood preservatives because it
had no data or other information about any other low solids categories (U.S. EPA, 1998).

Tables VI-18a and VI1-18b below summarize our estimate of sales and VOC emissions
from the low solids coating category.

TableVI-18a
L ow Solids Stains*
Number | Category Sales | Sales Weighted VOC Emissions
of (galonslyear) AverageVOC | (excluding South Coast

Products (gramg/liter)** AQMD (tong/day)
Solvent-Based 0 0 N/A 0.00
Water-Based PD PD 77 0.01
Total PD PD 77 0.01

* Based on ARB’ s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

*x Grams VOC per liter of coating, less water and exempt compounds.
PD  =Protected Data.
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TableVI-18b
L ow Solids Wood Pr eser vatives*

Number Category Sales | Sales Weighted VOC Emissions
of (galonslyear) AverageVOC | (excluding South Coast
Products (gramg/liter)** AQMD (tong/day)
Solvent-Based 0 0 N/A 0.00
Water-Based PD PD 42 0.00
Total PD PD 42 0.00

* Based on ARB’ s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.
PD = Protected Data.

It should be noted that the definition used in the ARB’ s 1998 Architectural Coatings
Survey was that of the draft National Rule, which included a 50 percent water requirement.

Product Use and Marketing:

Low solids coatings are sold in hardware stores and home centers. The products are used
for the same purposes as regular stains and wood preservatives, for example, protection of
exterior wood surfaces.

Product Formulation:

Low solids stains and wood preservatives are formulated to contain less than one pound
of solids per gallon of coating. This category includes high water, low solids coatings that could
meet the 120 g/l VOC limit by formulating with water or exempt solvents.

The calculation of VOC on amaterial basisisan important criterion in this category. For
example, in atypical low solids product, on aless water and exempt solvents basis, the |abeled
VOC would be 470 g/l, but only 80 g/l on amaterial basis. Because the low solids products are
mostly water, we believe this calculation is a reasonabl e approach for determining the VOC
content.

Proposed VOC Limit and Basis for Recommendation:

The proposed 120 g/l VOC limit is technologically and commercially feasible by the
January 1, 2003, effective date based on: complying marketshare; the limit in current district
rules and the National Rule; and discussions with manufacturers and other interested parties.

We recommend that the low solids stains and low solids wood preservatives be combined

into one low solids category because both subcategories have the same VOC limit. Thisisacap
on current VOC contents.
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The tables below also show that VOC emission reductions in the non-South Coast
AQMD portion of Californiawould be virtually zero from implementing the proposed limit of
120 g/l for low solids coatings.

TableVI-19a
L ow Solids Stains*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) (excluding South Coast AQMD)
Products by Volume (tong/day)
120 PD 100 0.00

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
PD = Protected Data.

TableVI-19b
L ow Solids Wood Preservatives*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) (excluding South Coast AQMD)
Products by Volume (tons/day)
120 PD 100 0.00

* Based on ARB’ s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
PD = Protected Data.

| ssues:

1 I ssue: In the definition for low solids coating, at least half of the volatile component is
water. It isunclear whether this requirement is by weight or by volume.

Response: In an earlier version of the proposed SCM, we had included the language
from the National Rule requiring that at least half of the volatile component be water. We have
dropped that requirement to allow for the use of either exempt solvents or water in the
formulation of low solids products.

2. Issue: Industry needs limits for low-solids stains and preservatives, as well aslow-solids
waterproofing sealers and general sealers.

Response: The suggested low solids products are included in the category. We have
named the category “low solids coatings’ to alow formulation of other types of low solids
products such as these coatings.

3. Issue: The low-solids definition in the National Rule doesn’t specify whether the half of
the volatile component is water by weight or volume; we assumeit’s by volume. The definition
should say “water or exempt compounds.” This definition is considerably at variance with the
definition in Rule 1113 and the Nationa Rule.
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Response: The commenter refersto a previous version of the SCM in which we used the
National Rule definition that included the 50 percent water requirement and did not allow the use
of exempt compounds. This definition was different from the South Coast AQMD definition in
Rule 1113. The proposed definition is now identical to the definition in several district rules and
does not exclude the use of exempt solvents.

4, Issue: The definition for low solids coatings should include earlier proposed language
limiting low-solids coatings to those with water comprising half of the volatile component,
unless thisis considered redundant.

Response: The proposed definition matches the definition in severa existing district
rules. Under the proposed definition, low solids coatings must include a large percentage of water
or exempt solvents to qualify for inclusion in the category.

REFERENCES

Air Resources Board. Final Report. “1998 Architectural Coatings Survey Results.”
September, 1999. (ARB, 1999)

United States Environmental Protection Agency (U.S. EPA). “National Volatile Organic

Compound Emission Standards for Architectural Coatings — Background for Promulgated
Standards.” EPA-453/R-98-006b. August 1998. (U.S. EPA, 1998)
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17. Multi-Color Coatings

Product Category Description:

Multi-color coatings are coatings packaged in a single container that, when applied in one
layer, exhibit more than one color. They are designed for use as a substitute for wallpaper in
offices, hotels, hospitals, and other public buildings. The individual colored pigment flecks are
suspended in abase of a contrasting color, and when sprayed on a surface, produce a speckled,
textured surface. These coatings are durable enough to withstand repeated washings (South
Coast AQMD, 1996; LeSota, 1995; Coronado Paint, undated).

Table VI-20 below summarizes our estimate of sales and VOC emissions from the multi-
color coatings category.

TableVI1-20
Multi-Color Coatings*

Number of | Category Sales | Sales Weighted VOC Emissions
Products | (gallons/year) | Average VOC (excluding South
(gramg/liter)** Coast AQMD)
(tong/day)
Solvent-Based* * * PD PD 520 ~0.00
Water-Based PD PD 268 0.04
Total 22 40,224 263 0.04

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

***  |ncludes 100 percent solid coatings.

PD = Protected Data.

Product Use and Marketing:

Multi-color coatings are not a do-it-yourself item, and are sold by distributors or direct
from the manufacturer to the end user. These products are a speciaty item applied by
professional contractors who specialize in applying multi-color coatings.

Multi-color coatings are spray applied, but the manufacturer’ s recommendation must be
followed on the type of spray system that should be used. Stirring should also follow the
manufacturer’s directions to avoid disrupting the suspended contrasting color particles. Also,
color uniformity batch-to-batch may be more challenging with these coatings than with other
coatings. It ispossible for the applicator to achieve an individual stylized effect by using
different background shadings, blending different colors, or using different application
techniques. Multi-color coatings can be used on drywall, wood, masonry, steel, galvanized
metal, aluminum, and wallpaper, provided the proper surface preparation and primers are used.
Touch-up also must be done following the manufacturer’ s recommendations. A clear coat can be
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applied on top of the multi-color coating to give a glossy surface or a slight shine, and to improve
scrubbability and abrasion resistance (Coronado Paint, undated).

Product Formulation:

There are a number of high-VOC solvent-based coatings, as well as several complying
water-based formulations reported in the 1998 ARB Architectural Coatings Survey.

The South Coast AQMD performed a technology assessment of these coatings during
development of its 1996 amendments to Rule 1113. Water-based formulations using a modified
acrylic resin system have the same properties as the older solvent-based alkyd or lacquer resin
technology. Manufacturers reported some difficulty with reformulating metallic multi-color
coatings, but were able to reformulate prior to January 1998, the effective date of the South Coast
AQMD’s 250 g/l VOC limit (South Coast AQMD, 1996).

The ARB concurs with the South Coast AQMD’ s conclusions based on its own
investigation. ARB staff contacted three manufacturers of multi-color coatings. Two of the
manufacturers are currently selling water-based products that are acceptable substitutes for their
solvent-based formulations. The VOC contents are at or below 250 g/l. The third manufacturer
isin the final stages of development of a water-based, complying product that will be available
for the January 1, 2003, compliance date of the SCM.

Proposed VOC Limit and Basis for Recommendation:

The proposed 250 g/l VOC limit is technologically and commercially feasible by the
January 1, 2003, effective date based on: complying marketshare; discussions with manufacturers
who have or will soon have complying products; the limit in effect in the South Coast and
Antelope Valley districts; and the technology assessment performed by the South Coast AQMD
in 1996.

Lower-VOC water-based technology is available and has been commercially accepted as
aviable alternative to the higher-V OC, solvent-based multi-color coatings. Reformulation
efforts to achieve compliance with the proposed limit will continue to focus on replacing solvent-
based formulations with water-based products. One manufacturer noted that many contractors
prefer water-based multi-color coatings because they are less hazardous to apply, and they can be
used in healthcare facilities where solvent odor must be minimized.

The table below also shows that VOC emission reductions in the non-South Coast

AQMD portion of Californiawould be approximately zero tons per day, on an annual average
basis, from implementing the proposed limit of 250 g/l.
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TableVI-21
Multi-Color Coatings*

Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tong/day)
250 13 65.80 0.01

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

| ssues:

1. Issue: “Appliedinasingle coat” is not clear in the category definition. That might mean
that someone couldn’t put a second coat on. Should change to “that exhibits more than one color
when applied in asingle coat.”

Response: We have changed the wording of the definition to clarify that the coating
exhibits more than one color when applied in asingle coat.

REFERENCES

Air Resources Board. Final Report. “1998 Architectural Coatings Survey Results.”
September, 1999. (ARB, 1999)

Coronado Paint Company. Product literature. Undated.
http://www.coronadopai nt.com/multicol or/tollfect.ntm. (Coronado Paint, undated)

LeSota, Stanley (ed.). Coatings Encyclopedic Dictionary. Federation of Societiesfor Coatings
Technology. 1995. (LeSota, 1995)

South Coast AQMD. “Draft Staff Report for Proposed Amendmentsto Rule 1113 —
Architectural Coatings.” September 26, 1996. (South Coast AQMD, 1996)
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18. Primer, Sealer, and Under coater Coatings

Product Category Description:

The primer, sealer, and undercoater category is a generic term used to describe coatings,
typically theinitial coat, used to provide a smooth surface for subsequent coats. Primers, sealers
and undercoaters are also used to provide a shield between the substrate and the subsequent coat
or to provide adhesion for the topcoat. (South Coast AQMD 1999).

This category excludes specialty primers, which are those products formulated to block
stains, or for application to substrates damaged by fire, smoke, or water, or to condition
excessively chalky surfaces. This category also excludes primer, sealer and undercoater products
that are dry to the touch in 30 minutes and can be recoated in two hours. These products fall
under the category of quick-dry primer, sealer, and undercoater coatings.

The National Rule has one category for primers and undercoaters, and another category
for sedlers. (U.S. EPA, 1998) Because of the trend toward multi-functional products that are
primers, sealers, and undercoaters, we have grouped these products, with the exceptions noted
above, into one category. Thisisalso how most district rules treat these coatings.

Table VI-22 below summarizes our estimate of sales and VOC emissions from the
primer, sealer, and undercoater coatings category. These numbers are a compilation of two
product categories surveyed in the 1998 ARB Architectural Coatings Survey- Primers, Sealers,
and Undercoaters; and Sealers (ARB, 1999).

In 1996, nearly 900 products were sold in California by 81 companies, accounting for
over 6 million gallons of product per year. Approximately 55 percent of the sales are
water-based products, and 45 percent of the sales are solvent-based products. The sales weighted
average (SWA) VOC content for all productsin this category is 169 g/l; water-based products
have a SWA VOC content of 105 g/l, and solvent-based products have a SWA VOC content of
360 g/l. TheVVOC emissions for water-based products, excluding those emissions occurring in
the South Coast AQMD, are 1.2 tons per day (TPD), and the VOC emissions for solvent-based
productsis 3.4 TPD, yielding non-South Coast AQMD VOC emissions of 4.6 TPD for the
category.

Please note that the specialty primer category was not surveyed as a separate category,

and some of the products reported in the primer, sealer, undercoater category are actually
Specialty primers.
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TableVI-22
Primer, Sealer, and Under coater Coatings*

Number of Category Sales VOC Emissions
Products Sales Weighted (excluding South Coast

(gallonsglyear) | Average VOC AQMD) (tong/day)

(gramg/liter)**

Solvent-Based 398 1,573,273 360 3.39
Water-Based 493 4,689,604 105 1.19
Total 891 6,262,877 169 4.59

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

Primers, sealers, or undercoaters are particularly useful when coating new wood or other
surfaces that have not been previously coated, when recoating a surface that is uneven or badly
deteriorated, and when coating a surface that has been stripped or is worn down to the original
surface. (PQI,a) The use of these products will reduce the incidence of cracking and flaking,
which may occur when coating is applied directly to the substrate. (PQI, b)

Traditionaly, there have been specific coatings for avariety of uses, including priming,
sealing, stain blocking, and hiding. Furthermore, specific coatings were formulated for different
substrates, including wallboard, plaster, concrete, masonry block, pipe insulation, and coated
glossy and non-glossy surfaces. However, the recent trend has been to develop multi-functional
primers that can be used for a variety of substrates. (South Coast AQMD 1999)

Primers, sealers and undercoaters are applied to awide variety of substrates, including,
but not limited to, brick, ceramic tile, cinder block, concrete, cured plaster, Masonitea , metal,
fiberglass, Formicaa , glass, vinyl siding, stucco, wallcoverings, as well as previously coated
surfaces.

Primers, sealers and undercoaters can be purchased by all consumers at outlets such as
hardware stores, home supply stores, and retail paint stores, and by professionals at wholesale
only outlets.

Surface preparation is the most important step in any coating application because it
directly affects the durability and appearance of the completed job. Coatings manufacturers
develop surface preparation recommendations for their products and provide these
recommendations to the consumer by printing them in their literature and product labels. Most
companies consider these methods to be minimum requirements for a satisfactory job, and by
following these recommendations the consumer is assured a satisfactory job under most
conditions. (McNeill)
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General surface preparation calls for al surfacesto be clean and dry. All dirt, dust, rust,
stains, scale, mildew, wax, grease, oil, bond-breakers, efflorescence, and other contaminants that
can adversely affect the coating adhesion and performance should be removed, as should all
loose, peeling, or checked paint. Glossy surfaces should be deglossed. (Dunn-Edwards)

Product data sheet review indicates that the minimum recommended application
temperature (air, surface, and product) for primers, sealers, and undercoaters ranges from 40° F to
50°F, depending upon the formulation. Problems such as “ghosting”, “mud cracking”, and other
film irregularities can occur if the proper product is not chosen for the range of application.
(Bennette, @) A review of product data sheets for primer, sealer, and undercoater products
indicated that most latex products recommend a minimum application temperature of 50°F, and
most alkyd products recommend a minimum application temperature of 40°F.

Manufacturer’ s recommendations for maximum application temperature must also be
adhered to, as painting in hot weather can also result in less than satisfactory results. While most
manufacturers do not indicate a recommended maximum application temperature, some specify
maximum application temperatures as high as 120°F, while others specify maximum application
temperatures as low as 85°F. Temperatures exceeding 90°F will often cause a coating to dry too
fast, and “dry rolling” will be accentuated at higher temperatures, and painting in direct sunlight
at temperatures above 90°F may cause surface wrinkling. (Bennette, b) Primers, sealers, and
undercoaters may be applied by brush, coating pad, roller, airless sprayer, high-volume low-
pressure sprayer, or electrostatic sprayer.

Depending on the porosity of the substrate, coverage per gallon typically ranges from 250
to 450 square feet. In addition to the porosity of the substrate, coverage is aso influenced by the
amount of solids and hiding pigment in the coating. (Dunn-Edwards) These products are to be
stirred thoroughly prior to use, and stirred occasionally during use. The product should be
applied liberally and spread evenly and quickly, working from wet areato dry areato avoid
lapping, and allowed to dry for the recommended time prior to recoating.

In addition to a minimum recoat or topcoat time, some manufacturers recommend a
maximum recoat time for primers, sealers, and undercoaters. After they are applied, these
products can begin to weather and harden. If not topcoated within a reasonable time, they can
become too hard or weathered to allow the topcoats to penetrate and adhere, and peeling may
result. This situation occurs mostly with oil based or other solvent-based primers; affected
products will have a statement on the product label and information sheet stating the recoat “time
window.” Water-based acrylic primers will generally not become too hard to allow for proper
adhesion of the topcoats, however, if they are not topcoated within a reasonable time, they can
begin to weather, which can cause adhesion problems. (Dunn-Edwards)

Product Formulation:

This category includes a variety of available coating technologiesin its formulations;
alkyds, modified alkyds, oleoresins, epoxies, specialty resins, and emulsions are just afew of the
formulations used. (South Coast AQMD 1999).
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Coatingsingredients fall into four basic categories:

Pigmentsto provide color and hide;

Binder to hold the pigment particles together and provide adhesion;

Liquid to act asa carrier for the pigments and binder; and

Additives to enhance certain properties like brushing ease and mildew resistance

(PQI.C).

Asindicated previoudy, over half of the products reported in the 1998 ARB survey are
water-based, that is, water isthe liquid that acts as the carrier for the pigments and binder. The
binder consists of a dispersion of fine particles of synthetic resin, and so the products are also
referred to as latex coatings. Latex binders may be acrylic, vinyl chloride, vinyl acetate, styrene,
or acombination of these materialsin asingle resin. (PQI,c) The largest contributors of VOCsin
latex coatings are glycols, whose main purpose isto provide freeze/thaw resistance, and
coal escence.

In alkyd and oil-based coatings, most of the liquid is a solvent, usually a petroleum
distillate. The solvent-based coatings in this category are commonly formulated using alkyd
resins as binders.

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit for the primer, sealer, undercoater category is200 g/l. The
proposed VOC limit is technologically and commercially feasible by the January 1, 2003,
effective date based on our review of product data sheets, analysis of complying marketshare,
information provided by manufacturers, and laboratory performance tests as described below.
Our recommended limit is consistent with the interim limit adopted by the South Coast AQMD
in Rule 1113.

Industrial maintenance coatings recommended for use as primers, sealers, or undercoaters
are subject to the proposed VVOC content limit for industrial maintenance coatings (250 g/l). The
National Rule VOC limit for primers and undercoaters is 350 g/l, and the VOC limit for sealers
is400 g/l.

The 1998 ARB survey, the national survey, and the South Coast AQMD staff survey of
product data sheets al indicate that compliant primers, sealers, and undercoaters are
commercially available and command alarge marketshare.

Data reported in the 1998 ARB survey indicate that 73 percent of the products sold in
California aready comply with the proposed VOC limit of 200 g/l. We estimate emission
reductions of 877 0.64 TPD VOC from the proposed limit for the areas outside of the South
Coast AQMD.
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TableVI1-23
Primer, Sealer, and Under coater Coatings*

Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tong/day)
200 445 73 6-770.64

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

To meet the proposed VOC limit, manufacturers can employ water-based technology, and
achieve further reductions in water-based technol ogy through the use of lower VOC coalescing
solvents and freeze/thaw resistance additives.

The Sherwin-Williams Company, in their 1998-1999 Painting & Coating Systems catal og
for Specifiers and Applicators, includes numerous primers, sealers, and undercoaters that comply
with the proposed limit. A few of these are discussed below.

Sherwin-Williams' Loxon Exterior Acrylic Masonry Primer (A24 Series) is
recommended for masonry, cement, and stucco, and has aVOC of only 60 g/l. The product data
sheet indicates that this primer passes moisture resistance, wind-driven rain, moisture vapor
permeability, flexibility, tensile strength, alkali resistance, and mildew resistance tests. (South
Coast AQMD, 1999)

Sherwin-Williams' PrepRite 200 and 400 Interior Latex Primer are considered their
professional best line, and good quality, professional line, respectively. Both of these products
have VOC contents that are below the proposed limit. The product data sheets indicate that these
products prime and seal, have excellent holdout, and accept latex, alkyd, and waterborne epoxy
topcoats. Their PrepRite Classic Interior Latex Primer, also with a VOC content below the
proposed limit, isindicated as “our finest quality primer and sealer, designed for use on interior
wood, drywall and masonry/concrete surfaces, providing excellent enamel hold out for any
recommended topcoat and excellent sanding characteristics.” It isrecommended as a high
quality wall primer or enamel undercoater. Their PrepRite ProBlock Latex Primer/Sealer has the
same low VOC content, is recommended for both interior and exterior uses, has excellent
adhesion to hard, dlick, or glossy surfaces, and can be topcoated with alatex or alkyd topcoat.
Their catalog includes several, additional primersfor both interior and exterior uses. The VOC
content information provided above is for white coatings only. (South Coast AQMD, 1999)

Indl-X, Zinsser, and Zehrung have developed and marketed zero- and low-VOC primers,
sealers, and undercoaters recommended for avariety of uses. (South Coast AQMD, 1999)

Harlan Study
In 1995, Harlan Associates tested 20 different primers/sealers. In thistest, only two of
the twenty coatings tested qualify as* quick-dry primers’ as defined by several district rules.

According to these tests, most of the low VOC primers had performance characteristics similar to
the high-VOC primers. The following tests showed relatively equivalent results including:
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Stability
Application
Adhesion
Appearance
Dry-to-Touch Time
Flexibility

Grain Raising

Sag Resistance
Alkali Resistance

Two differences were noted between the low-VOC and high-VOC primer/sedlers; freeze-
thaw resistance and dry-to-recoat times. The freeze-thaw resistance test is used to determine the
resistance of a coating to storage in very cold temperatures and only affects water-based coatings.
Nine out of twelve low-VOC coatings passed thistest. Also, ten of the twelve low-VOC
coatings tested had acceptable dry-to-recoat times of 6 hours or less. (ARB, 1995; Cowen, 1999)

NTS Study

ARB staff’s analysis of the National Technical Systems (NTS) data from the South Coast
AQMD’s “Phase Il Assessment Study of Architectural Coatings’ indicates that overall, low-
VOC primer, sealer, and undercoater coatings exhibited similar performance to high-vVOC
primer, sealer, undercoater coatings. This study evaluated the performance characteristics of
primers, sealers, and undercoaters for avariety of characteristics, including brushing properties,
dry times, leveling, sag resistance, hiding, and film thickness. (NTS, 1999)

| ssues:

1 Issue: Ascurrently written, the primers category would include those made from
bituminousresins. Bituminous primers should be separately defined or should be included in the
bituminous coatings category at the federal level.

Response: Bituminous roof coatings are defined as a coating labeled and formulated for
roofing that incorporates bitumens. Bituminous primers would be included in that coatings
category. Please refer to the section on bituminous roof coatings for further information.

2. Issue: The primer, sealer, and undercoater category should be divided/categorized into
the following: interior primers and undercoaters; exterior primers and undercoaters; interior
sealers; and exterior sealers.

Response: Asindicated by product labels and product data sheets, many of the products
in the primer, sealer, undercoater category are intended for use on interior and exterior surfaces.
The 1998 ARB survey indicates that 41 percent of the products reported in this category are for
interior use, 31 percent are for exterior use, and 28 percent can be used on either interior or
exterior surfaces. For the sealer category, which was surveyed separately, the survey indicates
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that 61 percent of the products are for interior use, 26 percent are for exterior use, and 14 percent
can be used on either interior or exterior surfaces. Further, the trend toward multi-use products
has resulted in products for which there is no clear-cut distinction between products that seal and
products that prime or undercoat. Subcategorization of the primer, sealer, undercoater category
into exterior and interior and sealer vs. primer or undercoater would create artificial categories
for which very few products exist.

3. Issue: A specialty primer category with aVVOC content of 350 g/I should be established.
We sdll three specialty primers that are used to prime poured-in-place concrete and tilt-up
concrete. The product is designed to go through form oils and release agent materials that are
used in the forming of the concrete and remain on the surface of the concrete. Lower VOC
products (including latex systems) cannot penetrate these materials and provide the required
adhesion.

Response: Concrete should be alowed to cure for 30 to 60 days before coating, and the
moisture content should be no higher than 15 percent to ensure success. Moisture isacommon
cause of coatings failing to properly adhere on concrete. |If moisture can penetrate cured concrete
it will leach out alkaline salts that can react with the resin in many coatings causing early
adhesion failure. A test for moisture migration should be conducted if a moisture condition is
suspected.

Release compound is formulated to weather off within arelatively short time, and should
decompose by the time the concrete has cured to the correct moisture content. It is only necessary
to brush off the decomposed rel ease compound before coating. Release compound not
decomposed by weathering must be removed before coating for proper adhesion. Water or
abrasive blasting will effectively remove release compound.

A review of product data sheets indicates there are products for the specific applications
indicated by the commenter that comply with the proposed standard. For all but one product, use
instructions direct the applicator to allow the concrete to fully cure, as specified above.

4, Issue: We have two specialty solvent-based primers designed to go over less than ideal
wood surfaces and chalky coating. The higher VOC (350 g/l) solvent primers penetrate the
chalky surfaces and provide excellent adhesion for subsequent topcoats. Other surface types
requiring specialty primers with VOC levels of 350 g/l are galvanized metal, aluminum, copper,
stainless steel, ferrous metal, and baked enamels.

Response: We are proposing a specialty primer category with aVOC limit of 3509/l to
address these issues.
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5. Issue: Wefeel the categories of quick dry primers, sealers and undercoaters should be
reinstated.

Response: The Quick-dry primer, sealer, and undercoater category existsin this
proposed SCM. However, it should be noted that the proposed VOC limit for the quick-dry
primer, sealer, undercoater category is the same as the proposed VOC limit for the primer, sealer,
undercoater category. Please refer to the section on quick-dry primers, sealers, and undercoaters
for further information.

6. Issue: In the South Coast AQMD rule, they provided ahigher VOC limit for specialty
primers applied to chalky substrates. We propose a stain blocking primer, or including stain
blocking in the specialty primer definition. Woods have tannins that bleed through water-based
products.

Response: We have created a specialty primer category with aVOC limit of 350 g/l for
primers applied to block tannins and other stains, and to condition excessively chalky surfaces.
Please refer to the section on specialty primers for further information.

7. Issue: The definition for sealers precludes sealers which are used to seal a substrate to
protect it from penetration of foreign matter but which are not topcoated. This needs to be
corrected.

Response: We do not agree. Primers, sealers, and undercoaters in district rules have
always been defined as a primary coat which istopcoated. Primers, sealers, and undercoaters are
grouped together for this reason. We are proposing 250 g/l VOC limits for sealers designed as
topcoats, such as waterproofing sealers for wood or concrete. Please refer to the waterproofer
sealers category descriptions.
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19. Quick-Dry Enamel Coatings

Product Category Description:

Quick-dry enamel coatings are high gloss coatings designed to dry quickly. They are
used on interior and exterior surfaces of residential and commercial buildings. Quick-dry
enamels are a subset of high gloss non-flat coatings, but have historically been treated as a
separate category in district architectural coatingsrules. In order for a non-flat coating to be
classified as a quick-dry enamel, it must be dry to touch within two hours after application, be
tack-free within four hours, and dry hard within eight hours. It must also have a gloss of 70 or
above on a 60° meter.

Table VI-24 below summarizes our estimate of sales and VOC emissions from the quick-
dry enamel coatings category based on the 1998 ARB Architectural Coatings Survey results.
This category is the seventh largest coatings category with regard to VOC emissions and the
fifteenth largest category with regard to sales volume. The VOC emissions from quick-dry
enamels represent about 4 percent of the total emissions from architectural coatings (ARB,
1999). VOC emissionsin California, excluding the South Coast AQMD, are approximately 2.2
tons per day. As shown below, all of the emissions from this category are from solvent-based
products.

TableVI1-24
Quick-Dry Enamel Coatings*
Number of Category Sales-Weighted VOC Emissions
Products Sales Average VOC (excluding South
(gallong/year) (gramg/liter)** Coast AQMD)
(tons/day)
Solvent-Based 154 904,739 403 2.24
Water-Based 0 0 N/A N/A
Total 154 904,739 403 2.24

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

Aswith other non-flat coatings, quick-dry enamels can be brushed, rolled, or sprayed on
the surface to be coated. “Do-it-yourselfers’ and paint contractors can purchase coatings that
meet the quick-dry enamel criteria at outlets including hardware stores, home supply stores, and
retail paint stores. Quick-dry enamels are typically used where the coated surface needs to dry
quickly to minimize dust contamination (e.g., new home construction) or the area needs to be
returned to service quickly (e.g., restaurants) (South Coast AQMD, 1999). Aswith other non-flat
coatings, quick-dry enamels may be used on surfaces where frequent cleaning is necessary and in
rooms where moisture is present. Kitchens, bathrooms, hallways, children’s rooms, doors,
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window frames, shutters, and wood trim may be coated with such coatings. Commercia
buildings and institutions may use quick-dry enamel coatings on surfaces such aswalls,
corridors, and stairwells. With proper surface preparation and priming (if necessary), quick-dry
enamels can be used on alarge variety of interior and exterior substrates including drywall,
plaster, masonry, wood, and metal.

The 1998 ARB survey showed that about 22 percent of the quick-dry enamels sold in
1996 were formulated for interior applications, 4 percent for exterior applications, and 74 percent
were formulated for both interior and exterior applications (ARB, 1999).

Product Formulation:

As previously mentioned, all of the coatings reported under the quick-dry enamel
category in the 1998 ARB survey were solvent-based. Quick-dry enamels are typically
formulated using alkyd resins as binders. The amount of quick-dry enamels sold has increased
approximately 87 percent since the 1993 ARB survey of architectural coatings (which reflected
1990 sales). Past ARB surveys show alarge fluctuation in the volume of quick-dry enamel
coatings sold (ARB, 1991; ARB, 1986). The overall sales-weighted average VOC level for
quick-dry enamels has remained the same since 1990, and all of the products reported in this
category have remained solvent-based (ARB, 1999).

Product information sheets published by coatings manufacturers indicate that there are a
number of lower-VOC, water-based latex coatings available that meet the gloss and dry time
criteria of quick-dry enamels, although those products may not be labeled as quick-dry enamels.
Those products are discussed in more detail below.

Proposed VOC Limit and Basis for Recommendation:

We recommend a 250 g/l VOC limit for quick-dry enamel coatings, effective
January 1, 2003. The proposed VOC limit is technologically and commercially feasible by
January 1, 2003, based on our review of ARB survey data on marketshares, product information
from manufacturers, and laboratory performance tests. The proposed VOC limit islower than
the 450 g/l national limit recently promulgated by the U.S. EPA (U.S. EPA, 1998). The most
common limit for quick-dry enamels currently in effect for those Californiaair pollution control
districts that have architectural coatings rulesis 400 g/l. Since September 1990, the Santa
Barbara County Air Pollution Control District has included a 250 g/l limit for quick-dry enamels
in its architectural coatingsrule. 1n 1999, the South Coast AQMD adopted a 250 g/l limit for
quick-dry enamels that will become effective July 1, 2002, and also adopted a 50 g/l limit that
will become effective July 1, 2006. Our recommended limit is consistent with the interim limit
adopted by the South Coast AQMD.

As discussed in the non-flat coatings category description, we are recommending the
same 250 g/l VOC limit for the quick-dry enamel category as for the high gloss subcategory of
non-flat coatings. Our recommendation is primarily based on enforcement concerns, especialy
for California districts with fewer enforcement resources than the South Coast AQMD. Many

176



high gloss non-flat coatings satisfy the gloss and dry time criteria of quick-dry enamels, and there
is overlap between the high gloss non-flat and quick-dry enamel categories. Companies could
relabel products rather than reformulate them if the VOC limit is different for those two
categories. Moreover, some high gloss products might be illegally l1abeled as quick-dry enamels
even if they do not meet the dry time criteria, which would be problematic for enforcement
personnel in some districts to detect. Thus, for greater enforceability, the proposed SCM
includes a subcategory for high gloss non-flat coatings that has the same VOC limit as the quick-
dry enamel category.

Since most districts’ architectural coatings rules currently include a quick-dry enamel
category, the proposed SCM retains that category with its new VOC limit. Thiswas done so that
district rules, once amended in accordance with the proposed SCM, will clearly show that the
VOC limit for quick-dry enamelsis reduced from 400 g/l to 250 g/I. Further, we recommend that
districts eventually eliminate the quick-dry enamel category from their architectural coatings
rules, which would in effect require such products to meet the VOC limit of the high gloss
non-flat subcategory.

Table VI-25 does not present specific data regarding the marketshare of products that
comply with the proposed limit due to confidentiality concerns (ARB, 1999). It isimportant to
point out that manufacturersin the past have typically marketed only solvent-based alkyd
coatings as quick-dry enamels. However, as discussed below, a number of water-based latex
coatings that comply with the proposed limit meet the gloss and dry-time requirements of this
category. We expect that, in order to meet the proposed limit, most solvent-based alkyd products
would be reformul ated as water-based latex products. More information on the formulation of
water-based latex products can be found in the low and medium gloss non-flat category
description. Coating manufacturers may also choose to reformulate solvent-based alkyd products
using existing low-VOC akyd technology (e.g.,Vianova Resins, 1999).

The table below shows that VOC emission reductions in the non-South Coast AQMD
portion of Californiawould be approximately one ton per day, on an annual average basis, from
implementing the proposed limit of 250 g/l.

TableVI-25
Quick-Dry Enamel Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by (excluding South Coast
Products Volume AQMD) (tong/day)
250 PD PD 0.99

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
PD = Protected Data.
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NTS Study

Independent laboratory performance tests of a number of coatings were recently
conducted by National Technical Systems (NTS) under contract with the South Coast AQMD.
Included in those tests were eight coatings with VOC levels at or below 250 g/l (range: 0 to
250 g/l) that meet the gloss and dry time criteria of quick-dry enamels. NTS also tested 5
coatings that were labeled as quick-dry enamels that had VOC levels of 400 g/l. Although three
of the five 400 g/l coatings did not appear to meet the gloss criterion, they will be included in this
comparison. For this discussion, those coatings that comply with the proposed 250 g/l limit
(“low-VOC coatings’) are compared with the 400 g/l coatings (“high-VOC coatings’). Similar
performance for low-VOC and high-VOC coatings was seen in tests of brushing properties and
film thickness. The high-VOC coatings had somewhat better leveling performance, but the
low-VOC coatings performed better with regard to sag resistance. Block resistance tests for the
interior coatings showed that some of the best-performing coatings were in the low-VOC
category. Block resistance for exterior coatings was somewhat better for high-VOC coatings.
Low and high-VOC interior coatings had similar results in tests for dirt removal ability.
High-VOC interior coatings generally showed better scrub abrasion resistance, although one
low-VOC coating had the best performance in thistest (NTS, 1999).

Harlan Study

In 1995, Harlan Associates, Inc., under contract with ARB, conducted performance tests
on 10 interior and 10 exterior non-flat coatings. Those coatings were selected in 1994 from
commercially available coatings. The VOC levels of the twenty coatings ranged from 15 g/l to
459 g/l. Inspection of the gloss levels and dry times of the coatings as measured in the tests
indicates that three complying interior coatings and three complying exterior coatings met the
gloss and dry-time criteriafor quick-dry enamels. Some of the coatings that were labeled as
quick-dry enamels did not meet the criteria.

For the three interior coatings that met the quick-dry enamel criteria, all were water-based
and had VOC levels that ranged from 178 g/l to 209 g/I. The three exterior coatings that met the
guick-dry enamel criteriawere also al water-based, and had VOC levels that ranged from
183 g/l to 257 g/l; the high end of that range isjust over the proposed limit of 250 g/l (“low-VOC
coatings’). There was one interior coating and four exterior coatings tested that had VOC levels
above 250 g/l (*high-VOC coatings’) from which to compare performance characteristics.

The results suggest that the low-V OC coatings had performance characteristics similar to
the high-VOC coatings with regard to stability, hardness, application, adhesion, appearance,
abrasion resistance, flexibility, accelerated weathering, impact resistance, and fungus resistance.
In addition, the low-V OC coatings appeared to perform better than the high-VOC coatings with
regard to accelerated yellowing and sag resistance. On the other hand, the high-VOC coatings
appeared to perform better overall with regard to blocking resistance, although there was a high
degree of variability in the results of thistest, with some high-VOC products showing poor
performance in this area and some low-V OC coatings showing good performance.

(ARB, 1995; Cowen, 1999).

178



Product information from manufacturers

A number of products that are currently available satisfy the quick-dry enamel criteriaand
meet the proposed VOC limit. Product information sheets published by coatings manufacturers
indicate that a number of coatings meet the gloss and dry time criteria of quick-dry enamels and
have VOC levels at or below 250 g/I. The products we identified are al water-based, but the 250
g/l limit may not exclude all solvent-based coatings. At the end of this discussion are tables of
information about specific products that meet the proposed VOC limit and, for comparison,
products that exceed the proposed limit. We identified specific high-gloss quick-drying products
with aVOC content of 250 g/l or less offered by Dunn Edwards,

Evr-gard, ICI Dulux, Kelly Moore, and Sherwin-Williams. A list of performance characteristics
compiled from product information sheets for such coatingsis presented below and includes
characteristics of products formulated for interior, exterior, and interior/exterior uses. Please
note that not all high gloss, quick-drying coatings with VOC levels at or below 250 g/l possess
all of the characteristics listed below:

High gloss, quick-drying coatings

highest premium finish, premium quality

very good non-blocking characteristics

excellent gloss retention

excellent color retention

alkyd-like hardness and durability

durable, exceptional toughness and durability, durable protection

dries quickly and cures to awashable finish

abrasion resistant

stands up to harsh use on interior surfaces

tough wear-resistant and weather-resistant finish

non-yellowing

high hiding

easy application

mildew resistant

excellent adhesion to aged alkyd enamels, excellent adhesion even to difficult surfaces
designed to provide service performance equal to high quality alkyd enamels
resists blistering, peeling , and flaking

excellent flow and leveling

| ssues:

1 Issue: Water-based enamels don’'t dry fast enough, are not high enough in gloss, and
don’'t have enough block resistance to be used in areas where quick-dry enamels are typically
used.

Response: We were able to identify, through product information sheets published by

coatings manufacturers, a number of coatings that meet the gloss and dry time criteria of quick-
dry enamels and have VOC levels at or below 250 g/l. One of those coatings was described as
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having very-good non-blocking characteristics, demonstrating that current technology provides
the ability to include such characteristics in a coating formulation.

In addition, independent laboratory studies conducted by NTS and Harlan and Associates
identified commercially-available coatings with VOC levels at or below 250 g/l that meet the
gloss and dry time criteria of quick-dry enamels. Results of laboratory tests of block resistance
for those lower-VOC coatings (giving the most weight to the recent NTS tests which better
reflect current technology) indicate that some of the lower-VOC coatings tested performed as
well or better than high-VOC coatings. Those results show that some manufacturers have been
able to formulate and market high-gloss, quick-drying coatings with good block resistance that
meet the proposed 250 g/l limit.

2. Issue: The 1989 version of the SCM (ARB, 1989) recommended that the quick-dry
enamel category be eliminated. This category was considered a popular loophole for
manufacturers attempting to sidestep more aggressive controls. CARB should re-evaluate the
benefit of reinstating this category and its VOC limit in the SCM.

Response: The proposed VOC limit for this category will drop from the 400 g/l limit
currently found in most district rulesto 250 g/l. Thiswill eliminate the use of the quick-dry
enamel category as a possible loophole. Also, as discussed above, due to enforcement concerns,
we are recommending the same 250 g/l VOC limit for both the high gloss non-flat subcategory
and the quick-dry enamel category. Since most districts’ architectural coatings rules currently
include a quick-dry enamel category, the proposed SCM retains that category so that district
rules, once amended in accordance with the proposed SCM, will clearly show that the VOC limit
for quick-dry enamelsis reduced from 400 g/l to 250 g/l. We recommend that districts
eventually eliminate the quick-dry enamel category from their architectural coatings rules, which
would in effect require such products to meet the VOC limit of the high gloss non-flat
subcategory.

3. Issue: Bathtub refinishing products have in the past been included in the quick-dry
enamel category. They used to be called “tile-like glaze.” The 250 g/l limit would be a problem
for these coatings.

Response: Bathtub, shower, and sink refinishing products are commonly supplied in
quart or smaller sized containers, which are exempt from the proposed SCM. Thus, those
product types are not affected by the proposed limit. This conclusion is consistent with the 1989
SCM, in which staff recommended that the “tile like glaze” category be excluded from the SCM.
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20. Quick-Dry Primer, Sealer, and Undercoater Coatings

Product Category Description:

The quick-dry primer, sealer, and undercoater category is a generic term used to describe
coatings, typically the initial coat, used to provide a smooth surface for subsequent coats or to
provide a shield between the substrate and the subsequent coat or to provide adhesion for the
topcoat. By definition, the dry to touch time needs to be less than 30 minutes, and the recoat
time needs to be less than two hours, both tested by ASTM Method D 1640 (South Coast AQMD
1999).

The National Rule defines this category as follows: “Quick-dry primer, sealer, and
undercoater means a primer, sealer, or undercoater that is dry to the touch in %2 hour and can be
recoated in 2 hours when tested in accordance with ASTM Method D 1640-83 (Reapproved
1989), Standard Test Methods for Drying, Curing, or Film Formation of Organic Coatings at
Room Temperature.” (U.S. EPA, 1998)

Table VI-26 below summarizes our estimate of sales and VOC emissions from the
quick-dry primer, sealer, and undercoater coatings category based on products reported in the
ARB’s 1998 Architectural Coatings Survey. (ARB, 1999) Thirty-six companies reported atotal
of 150 products, which accounted for sales of nearly two million gallons per year in California
The sales-weighted average VOC content of all reported products is 303 g/l and the VOC
emissions outside of the South Coast AQMD totaled 3.3 tons per day. Solvent-based products
account for approximately 56 percent of the total sales volume, and 89 percent of the emissions.
Water-based products account for the remaining 44 percent of the sales volume and 11 percent of
the category emissions.

Please note that the specialty primer category was not surveyed separately, and some of
the products reported in the quick-dry primer, sealer, undercoater category are actually specialty
primers.

TableVI-26
Quick-Dry Primer, Sealer, and Under coater Coatings*
Number | Category Sales Sales Weighted VOC Emissions
of (galonslyear) AverageVOC (excluding South Coast

Products (gramg/liter)** AQMD) (tons/day)
Solvent-Based 112 1,076,267 432 2.90
Water-Based 38 836,648 136 0.37
Total 150 1,912,915 303 3.27

* Based on ARB’ s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.
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Product Use and Marketing:

Products in the quick-dry primer, sealer, undercoater category are typicaly used where
the substrate to be coated needs to dry quickly to minimize dust contamination, such as new
home construction, or be returned to service quickly, such as arestaurant. (South Coast AQMD
1999) Quick-dry primer, sealer, undercoaters can be purchased by all consumers at outlets such
as hardware stores, home supply stores, and retail paint stores, and by professionals at wholesale-
only outlets.

Please refer to the chapter on primers, sealers, and undercoaters for additional
information on general surface preparation, product application recommendations, and product
coverage.

Product Formulation:

This category utilizes avariety of available coating technologies in its formulations,
alkyds, modified alkyds, oleoresins, epoxies, specialty resins, and emulsions are just afew of the
formulations used. (South Coast AQMD 1999).

Coatingsingredients fall into four basic categories:

- Pigmentsto provide color and hide;
- Binder to hold the pigment particles together and provide adhesion;
- Liquid to act asacarrier for the pigments and binder; and
Additives to enhance certain properties like brushing ease and mildew resistance.

(PQI)

In alkyd and oil-based coatings, most of the liquid is a solvent, usually a petroleum
distillate. The solvent-based coatings in this category are commonly formulated using alkyd
resins as binders. While nearly three times as many solvent-based products as water-based
products were reported in the 1998 ARB survey, by volume the solvent-based products account
for approximately 56 percent of the salesin this category.

Approximately 44 percent of the volume of quick-dry primer, sealer, undercoater
products reported in the 1998 ARB survey are water-based, that is, water isthe liquid that acts as
the carrier for the pigments and binder. The binder consists of a dispersion of fine particles of
synthetic resin, and so the products are also referred to as latex coatings. Latex binders may be
acrylic, vinyl chloride, vinyl acetate, styrene, or a combination of these materialsin asingle resin.
(PQI) Thelargest contributors of VOCsin latex coatings are glycols, whose main purposeisto
provide freeze/thaw resistance, and coal escence agents.

Proposed VOC Limit and Basis for Recommendation:

The recommended VOC limit for quick-dry primer, sealer, and undercoatersis 200 g/l.
The proposed VOC limit is technologically and commercialy feasible by the January 1, 2003,
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effective date based on our review of product data sheets, analysis of complying marketshare,
information provided by manufacturers, and laboratory performance tests as described below.
Our recommended limit is consistent with the interim limit adopted by the South Coast AQMD.
The National Rule Limit is450 g/l (U.S. EPA, 1998), asis the most common district limit, most
of which have been in effect for many years. Several districts have no limit for this category.

To meet the proposed VOC limit, manufacturers can employ water-based technology, and
achieve further reductions in water-based technol ogy through the use of lower VOC coalescing
solvents and freeze/thaw resistance additives. The 1998 ARB survey data indicate that
compliant, quick-dry primers, sealers, and undercoaters are commercialy available. Almost
44 percent of the quick-dry primers, sealers, and undercoaters from the survey are water-based
formulations, and have a sales weighted average VOC content of 136 g/l. On atotal volume
basis, in 1996, 35 percent of the volume of quick-dry primers, sealers, and undercoaters was
below the proposed 200 g/l VOC content limit. These include products recommended for
interior, exterior, and dual interior/exterior uses. We estimate a VVOC reduction of about one ton
per day from the proposed limit in the non South Coast AQMD portion of the State.

TableVI-27
Quick-Dry Primer, Sealer, and Under coater Coatings*
Proposed VOC No. of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tong/day)
200 19 34.6 1.00**
* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
** Since much of the State has no limit, or limits higher than the National Rule limit, for this category, the
National Rule limit will result in a0.27 tons per day reduction in the non-South Coast AQMD portion of the
State.
Harlan Study

A study conducted by Harlan and Associates for the ARB in 1995 analyzed alarge
number of coatings listed as quick-dry primers, seaers, and undercoaters, and concluded that
most of the coatings labeled as * quick-dry’ did not meet the definitional requirements and thus
should not be classified as such. In addition, the study concluded that some of the water-based
technology included in the testing actually met the requirements of a quick-dry coating, but were
not necessarily listed as a quick-dry coating. (South Coast AQMD 1999)

Harlan Associates tested 20 different primers/sealers. These coatings were also selected
to determine the need for the “ quick-dry” primer, sealer and undercoater category. Inthe 1989
SCM, there was no “quick-dry” category, which effectively limited the VOC content for these
coatingsto 350 g/l (the same limit as primers, sealers, and undercoaters).

In this study, only two of the twenty coatings tested qualified as “ quick-dry primers’ as

defined by several district rules. The remainder of the coatings dried too slowly to be classified
as quick-dry (more than 30 minutes to touch or more than 2 hours to recoat).
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In this testing, the performance of the high-VOC quick-dry primer/sealers versus the low-
VOC quick-dry primers/sealers was essentially equivalent for a number of critical areas. Most of
the low-VOC primers had performance characteristics similar to the high-VOC primers. The
following tests showed relatively equivalent results including:

Stability
Application
Adhesion
Appearance
Dry-to-Touch Time
Flexibility

Grain Raising

Sag Resistance
Alkali Resistance

Two other differences were noted between the low-VOC and high-VOC primers/sedlers-
freeze-thaw resistance and dry-to-recoat times. The freeze-thaw resistance test determines the
resistance to storage in very cold temperatures and only affects water-based coatings. Nine out of
the twelve low-VOC coatings passed thistest. Also, ten of the twelve low-VOC coatings tested
had acceptable dry-to-recoat times of 6 hours or less. (ARB, 1995; Cowen, 1999)

NTS Study

ARB staff’s analysis of the National Technical Systems (NTS) data from the South Coast
AQMD’s“Phase Il Assessment Study of Architectural Coatings’ indicates that overall, low VOC
quick-dry primers, seaers, and undercoaters exhibited similar performance to high VOC quick-
dry primers, sealers, and undercoaters. This study evaluated the performance characteristics of
quick-dry primers, sealers, and undercoaters for avariety of characteristics, including brushing
properties, dry times, leveling, sag resistance, hiding, and film thickness. (NTS, 1999)

| ssues:

1 Issue: The 1989 version of the SCM recommended that the quick-dry primer, sealer, and
undercoater category be eliminated. This category was considered a popular loophole for
manufacturers attempting to sidestep more aggressive controls. The ARB should re-evaluate the
benefit of this category and its VOC limit in the SCM.

Response: To eliminate potential confusion, we are proposing to include the quick-dry
primer, sealer, and undercoater category in the SCM. We are including this category to make it
clear that the SCM is proposing alimit for quick-dry primers, sealers, and undercoaters. Please
note that while a separate category is proposed for this category, the proposed limit is the same as
that proposed for the primer, seaer, and undercoater category. Because these limits are the same,
there would be no advantage to manufacturers to make quick-dry claims that do not apply to their
primers, sealers, and undercoaters. We recommend that districts eventually eliminate the quick-
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dry primer, sealer, undercoater category from their architectural coatings rules, which would in
effect require such products to meet either the VOC limit of primers, sealers, and undercoaters or
specialty primers, seaers, and undercoaters.
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21. Recycled Coatings

Product Category Description:

Recycled coatings are products made with not less than 50 percent post-consumer and
secondary coating by weight, and not less than 10 percent post-consumer coating by weight.
Post-consumer coating is afinished coating that has completed its usefulness to a consumer, and
that would otherwise be disposed of as solid waste. Post-consumer coating does not include
manufacturing waste. Secondary coating is a fragment of finished coating or finished coating
that converts resources into a commodity of real economic value, not including excess virgin
resources from manufacturing. Secondary coatings are commonly referred to as “rework” in the
industry. These definitions are adapted from California Public Contract Code (PCC) section
12200, which describes the content of recycled products (not just coatings) purchased by the
State of California

For the purposes of the SCM, post-consumer coating is a product that was purchased by a
consumer but not used up, and then recycled in another product (California Acquisition Manual,
1999). Post-consumer coating can include waste coating collected from household hazardous
waste collection programs, coating returned directly to the manufacturer by the consumer, or
coating donated to the manufacturer by contractors or other coating manufacturers. Secondary
coating includes material that did not reach the consumer before being recycled (California
Acquisition Manual, 1999). Examples of secondary coatings are coatings that do not meet
manufacturers specifications, partially manufactured coatings that were subject to a
manufacturing error, or off-color coatings.

The South Coast AQMD, in Rule 1113, defines recycled coatings as those collected
through household hazardous waste or other resource recovery programs, that contain not less
than 50 percent secondary post-consumer waste coating, and not less than 10 percent post-
consumer waste coating (South Coast AQMD, 1999). Thisisessentially the same definition as
we are proposing.

Thus, recycled coating, as the term is used in the proposed SCM, refers to a coating that
has been reprocessed to maximize its application and performance qualities. Recycled coating
also includes consolidated coatings that are reprocessed (e.g., those that are collected by counties,
reprocessed by arecycled coating manufacturer, and sold back to the counties), but does not
include consolidated coatings that are simply combined and reused without reprocessing. This
reprocessing criterion is intended to ensure the highest quality for the recycled coatings.

Recycled coatings were not included in the 1998 ARB Architectural Coatings Survey.
Based on manufacturers’ estimates, statewide sales of recycled coatings are at least 100,000
gallons per year, not counting unprocessed consolidated coatings. Additional coatings are reused
“asis’ by donation to charitable organizations. Recycled coatings are regulated currently as flats
or non-flats at the prevailing VOC limit in district rules of 250 g/I.
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Product Use and Marketing:

The California Integrated Waste Management Act of 1989 created a statutory goal of
diverting solid waste from landfills by 50 percent by the year 2000 (Public Resources Code
sections 40050-40063). The CaliforniaIntegrated Waste Management Board (CIWMB) oversees
this program, which requires all local governmentsin the State to meet thisgoal. Further, the
Hazardous Waste Recycling Enhancement Act of 1998 requires State agencies to purchase
recycled products, including coatings, whenever the recycled products are available at the same
cost or alower cost than the non-recycled products, as long as the fitness and quality are equal
(PCC sections 12170, 12200, and 10233). The State agencies have minimum goals of using at
least 50 percent recycled coatings in 2000 (Recycled Product Purchasing, undated).

Based on various surveys, the average household generates one to three gallons of excess
coating per year, and on average, stores the coating for 4.6 years before disposing of it
(Wills, 1995). Thereisagreat deal of recyclable latex coating collected at community household
hazardous waste collection sites. In the South Coast AQMD alone, 239,000 gallons were
collected in 1996-1997, and about 275,000 gallons were collected in 1997-1998 (Baker, 1999).
The statewide total of water-based latex coating collected in 1998 was about 6.5 million pounds,
and is growing (Halverson, 1999). This translates to nearly 765,000 gallons statewide, based on a
conversion factor of 8.5 pounds per gallon.

CIWMB reports that currently there are eight manufacturers of recycled latex coating in
California, and three sources of consolidated coating. The post-consumer coating content of the
recycled coatings ranges from 35 to 100 percent (CIWMB, 1999).

Recycled coatings are sold and used in many of the same ways as virgin coating. Some
manufacturers sell recycled coatings through their retail stores, while others sell by special order.
Some manufacturers recelve coatings from counties, then reprocess the coating, and sell the
product back to the counties. Recycled coating meeting the specifications for reprocessed and
consolidated coating in General Services Administration (GSA) specification TT-P-2846, is also
sold by the federal GSA (U.S. EPA, 1997).

Recycled coating is available in flat, semigloss, and gloss, and some manufacturers can
custom-match colors. Local governments often consolidate coatings for use in graffiti abatement
programs, but the coating is not processed by the manufacturer to meet performance
specifications. However, Caltrans notes that municipalities expect the coating used in sound wall
graffiti abatement to be color-matched (Tsztoo, 1999).

Product Formulation:

All recycled coatings currently for sale in California are water-based latex flats or
non-flats.

A study for the CIWMB (Wills, 1995) showed that collected recyclable coatings are low
in viscosity, density, and solids content. Most of the collected coatings contain filterable solids
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up to one percent, which indicates that filtration will be needed to produce a finished coating that
can be sprayed.

The dry time, dry opacity, sag, lead, mercury, cadmium, and VOC content of recycled
coatings are specified in the State of California bid specification (Bid Specification, 1998). The
federal specification (Federal Specification, 1993) also contains requirements for freeze-thaw
stability, application properties, odor, scrub resistance, total solids, fineness of dispersion, and
gloss.

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit of 250 g/l istechnologically and commercially feasible by the
January 1, 2003, effective date based on: discussions with current and prospective manufacturers,
regulators at the State and federal levels, and end users; and an evaluation of State and federal
statutes, regulations, specifications, and guideline documents.

Only one district rule has a category for recycled coatings. South Coast AQMD added
this category inits May 14, 1999, amendments to Rule 1113, with aVVOC limit of 250 g/l,
effective May 14, 1999, and a 100 g/l limit in 2006.

We have included areporting requirement in the SCM that is similar to that in South
Coast AQMD Rule 1113. Recycled coating manufacturers must file aletter with the Executive
Officer of the ARB certifying their status as a recycled coating manufacturer. They must also
submit annual reportsto the ARB, by April of each year, stating the total number of gallons of all
recycled coatings distributed in California.

| ssues:

1 Issue: ARB should look into the inability of coating manufacturers to handle recycled
materials because they are non-licensed recyclers.

Response: California has no special licensing requirements to process recycled coatings.
Health and Safety Code section 25217.4 states that a person may recycle recyclable latex coating
at afacility that does not have a hazardous waste facility permit if the person complies with
section 25217.2. Thisincludes storing and handling the coating to minimize the chance of
exposing the handler and the environment to potentially hazardous constituents, managing any
non-recyclable material accepted as hazardous waste, and having emergency response plans and
procedures in place.

2. Issue: Itisunclear why labeling requirements for recycled coatings in a previous SCM
draft have been removed. The labeling requirement for recycled coatings should be retained for
consistency with the labeling reguirements of the National AIM Rule.

Response: The recycled coating compliance option in the National Ruleis voluntary and
alows manufacturers of such coatings to calculate an adjusted-V OC content, based on the
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amount of post-consumer material contained in the recycled coating. There are labeling and
reporting requirements associated with this provision. The labeling requirement contained in a
previous version of the SCM was similar to the labeling requirement in the National Rule, which
required the labeling of the post-consumer coating content of the recycled coating. However,
consistent with South Coast AQMD Rule 1113, the ARB staff has proposed simply applying a
VOC limit to recycled coatings, and defined the minimum post-consumer and secondary coating
content. Because there is no need to calculate the VOC content based on post-consumer coating
content, the labeling requirement was judged to be burdensome and was removed. California
manufacturers who choose to participate in the federal recycled coating program would have to
comply with the federal labeling requirements.

3. I ssue: The reporting requirements for recycled coatings contained in a previous SCM
draft should be restored. This information must be reported to EPA under the National AIM rule,

and would not represent an additional burden to manufacturers. The ARB should ensure than
manufacturers are meeting the minimum percentages of secondary or post-consumer contents.

Response:  The commenter is referred to the response to Comment #5-4 of the Final
Program EIR for a discussion of the reason for the labeling and reporting requirements in the
National Rule. Because we are proposing a VOC limit for recycled coatings, and not the
provisions of the federal program, the ARB staff believes that reporting requirements to monitor
the post-consumer and secondary coating content would be burdensome, particularly to many
small manufacturers who already make recycled coatings. There is an economic incentive to
maximize the amount of post-consumer and secondary coating used in recycled coatings, and to
minimize the use of virgin coating. Consistent with South Coast AQOMD Rule 1113, we are
proposing only that manufacturers submit an initial notification of their status as arecycled paint
manufacturer, and an annual report of the number of gallons of recycled paint produced.
Cadlifornia manufacturers who participate in the federal recycled coating program would have to
comply with federal reporting requirements.
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22. Roof Coatings

Product Category Description:

Roof coatings are non-bituminous coatings labeled as and formulated exclusively for
application to exterior roofs for the primary purpose of preventing penetration of the substrate by
water or reflecting heat and reflecting ultraviolet radiation. Those polymer modified roof coatings
containing bitumens are included in the bituminous roof coatings category. Metallic pigmented
roof coatings, which qualify as metallic pigmented coatings are included in the metallic
pigmented coatings category. Roofing primers are included in the primers, sealers, and
undercoaters category. (RCMA, undated)

Table VI-28 below summarizes our estimate of sales and VOC emissions from the roof
coatings category.

TableV1-28
Roof Coatings*

Number of Category Sales Sales Weighted VOC Emissions
Products (gallonglyear) Average VOC (excluding South
(gramg/liter)** Coast AQMD)
(tong/day)
Solvent-Borne 70 116,174 259 0.19
Water-Borne 104 2,793,258 13 0.11
Total 174 2,899,615 23 0.30

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Subsequent to the ARB’s 1998 Architectural Coatings Survey, the Roof Coatings
Manufacturer Association (RCMA) supplied us with supplemental data gathered from a survey
they conducted. These data cover additional companies that did not report in the 1998 ARB
survey and totaled approximately 300,000 gallons. After review of these additional data, we
found that they support the findings of our ARB survey.

Product Use and Marketing:

Roof coatings are designed to be used at ambient temperatures and require little if any
heating to facilitate application. Roof coatings are used primarily by professional roofers.
However, these products are designed for ease of use and may be used by the homeowner.
Products can be found in avariety of locations including local hardware stores.

(RCMA, undated)
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Product Formulation:

Typically, roof coatings are comprised of aresin (butadiene, urethane, polyvinyl acetate),
acarrier solvent (water or petroleum solvent), reinforcing fillers (fibers, clays), and optional
reflective pigments. Upon application, the carrier solvent evaporates from the coating leaving a
cured water-resistant film. These coatings are formulated with avariety of synthetic polymer
resins, similar to latex house coatings. There are severa enhanced performance characteristics of
these polymeric roof coatings: low temperature flexibility, chemical resistance and elasticity.
(RCMA, undated)

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit of 250 g/l istechnologically and commercially feasible by the
January 1, 2003, effective date based on the following factors. complying marketshare; data
provided by the RCMA; and, meetings with members of the roofing industry.

The proposed VOC limit of 250 g/l isthe same asthe limit in the National Rule. While
most district rules have a 300 g/l limit, the national rule sets a 250 g/l limit for this category.
South Coast AQMD Rule 1113 aso has a 250 g/l limit for this category. The complying
products and marketshare for the ARB survey data are shown below in Table VI-29. The
supplemental data provided by RCMA shows a similar complying marketshare of 95 percent.

Reformulation efforts will continue in the replacement of solvent-borne coatings with
water-based. Thistrend is shown in the Supplemental Roof Coatings Data table above.

TableVI1-29
Roof Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by (excluding South Coast
Products Volume AQMD) (tong/day)
250 125 97 O**

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

*x The proposed limit isidentical to the National Rule limit. Accordingly, no additional
reductions will occur from the proposed SCM limit. However, the national limit will
result in 0.01 tons per day reduction in the non-South Coast AQMD portion of the State.

| ssues:

1. Issue: If patching materials are included in the proposal, we recommend a 400 g/l VOC
limit for wet and dry patching material, and a 50 g/l limit for all other patching material.
Emulsion based patching materials cannot be applied in wet conditions to immediately stop a
leak, whereas the solvent-based and dry materials can.

Response: Most patching materials are regulated under the district adhesives rules.
Please see discussion in bituminous roof coatings description for more information.
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(ARB, 1998)
2. Issue: Itisimportant to acknowledge that roof coatings are non-bituminous.

Response: The proposed definition has been changed accordingly.

3. Issue: Thereisaproblem with the definitions of roof and bituminous coatings. They
were not adequately distinguished as they were in the National Rule. We would like to see no
lower limits for these categories than in South Coast AQMD.

Response: ARB staff met with many roof coating manufacturers and the RCMA to
clarify the definitions for roof and bituminous coatings. Please see the product category
descriptions for additional information.
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23. Rust Preventative Coatings

Product Category Description:

Rust preventative coatings are products designed for use to prevent the corrosion of metal
surfaces in residential nonindustrial situations as defined in the proposed SCM. Nonindustrial
use generally includes residential, light commercial, and institutional use. The coating users are
generally do-it-yourselfers, house painters, and other professional contractors not trained for
using two-component industrial maintenance coatings. The coatings in this category are limited
to those used for metals, such asiron, steel, aluminum, and galvanized iron/steel. Coatings
recommended for nonmetallic substrates, such as wood, masonry, plaster, drywall, or fiberglass,
are excluded from this category. Residential use means use in areas where people reside or lodge
including, but not limited to, single and multiple family dwellings, condominiums, mobile
homes, apartment complexes, motels, and hotels.

Rust preventative coatings that comply with the industrial maintenance VOC limit of
250 g/l may be used at industrial facilities.

Table VI-30 below summarizes our estimate of sales and VOC emissions from the rust
preventative coatings category.

TableVI-30
Rust Preventative Coatings*
Number of Category Sales Sales Weighted VOC Emissions
Products (gallong/year) Average VOC (excluding South
(gramg/liter)** Coast AQMD)

(tong/day)
Solvent-Based PD PD 382 0.14
Water-Based PD PD 144 ~0.00
Total 25 63,099 371 0.14

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.
PD  =Protected Data.

Product Use and Marketing:

Typical uses of rust preventative coatings include the corrosion protection of residential,
light commercial, and institutional metal attachments and fixtures, such as handrails, fencing,
doors, and gutters. This category isintended to include coatings with ease of application, which
isrequired by the typical do-it-yourself homeowners, house painters, er and light
commercial/institutional painting contractors (South Coast AQMD, May 14, 1999). Surface
preparation may require dry and clean surfaces. Small amounts of rust that are not easily
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removed may be left in place for some coatings. A rust preventative coating is oftentimes a
primer. Generally, common application methods, such as by brush, roller, or spray may be used.

Rust preventive coatings are available to the residential consumer and painting contractor
through typical sales outlets, including paint stores, hardware stores, and mass-market general
merchandise stores.

Product Formulation:

Rust preventative coatings include primers and topcoats. The traditional solvent-based
alkyd formulations are generally noted for being user-friendly, easily brushed, and more tolerant
of less than perfect surface preparation of metal. It may be difficult for the do-it-yourselfer,
house painter, or light commercial/institutional contractor to thoroughly remove rust and other
contaminants from the metal, especially if sandblasting equipment is not available. The alkyd
formulations will better adhere to the metal under these conditions compared with other types of
formulations. Primers may contain various rust inhibitive pigments, such as silicate compounds.

An example of other formulations is water-based acrylics. Water-based formulations may
be user-friendly because of |ess objectionable odor and easier cleanup.

Formulations in the rust preventative coatings category generally do not include the more
sophisticated two-component polyurethane and two-component epoxy formulations that require
special training and professional equipment (such as industrial-grade protective gear, including
respirators).

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit is 400 g/l, effective January 1, 2003. The proposed limit is
technologically and commercialy feasible, by the effective date, based on our review of
complying marketshare and information on current coatings (e.g. product data sheets).

Asindicated in Table VI-31 below, 64 percent of the market already complies with the
proposed limit. Because districts have included rust preventative coatings in the “industrial
maintenance coatings’ category, some of the traditional alkyd coatings are now formulated to
below 420 g/l, the current VOC limit for “industrial maintenance coatings’ in many districts.
Some of these rust preventative coatings also comply with the proposed VOC limit of 400 g/I.
Non-complying coatings generally are in the range from 400 to 500 g/l. Manufacturers of
non-complying coatings have the option of adjusting formulations, tightening quality control,
increasing solids content, or substituting solvents with exempt compounds [e.g. Oxsol 100™ er

thepotentia-future-exempt-solvent-tertiary-buthyl-acetate (FBA€™ )], to comply with the
proposed limit.
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TableVI-31
Rust Preventative Coatings*

Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tong/day)
400 16 63.5 O***

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

*x Grams VOC per liter of coating, less water and exempt compounds.

***  The proposed limit isidentical to the National Rule limit. Accordingly, no additional
reductions will occur from the proposed SCM limit. However, the national limit will
result in 0.01 tons per day reduction in the non-South Coast AQMD portion of the State.

The South Coast AQMD is currently the only district that has aVOC limit specific to this
category. The South Coast AQMD limits are 400 g/l (effective May 14, 1999) and 100 g/l
(effective July 1, 2006). In other districts, rust preventative coatings have been included in the
“industrial maintenance coatings’ category.

The proposed limit is the same as the U.S. EPA limit in the national rule and the South
Coast AQMD limit effective on Juhy-1,2002 May 14, 1999.

| ssues:

1. Issue: The proposed “rust preventative coating” category is needed because residential users
and painting contractors need single-component rust preventative coatings that are user-friendly.
These coatings are typically alkyd-based formulations at around 400 g/l. “Industrial maintenance
coatings’ are generally not suitable for residential users. A lower VOC content limit would
create a shift in technology, such as to two-component polyurethane or two-component epoxy
coatings that are too difficult for the typical homeowner to use.

Response: The ARB staff agrees and is proposing the “rust preventative coating”
category with a VOC limit of 400 g/I.

2. Issue: Thelimit should be |€ft at the level of the national rule limit at 400 g/l.
Response: See Responseto Issue 1.

3. Issue: Thereis confusion concerning the use of “industrial maintenance coatings’ and
“rust preventative coatings’ because of category overlap and inconsistencies of the definitions
and labeling requirements. Also, there is confusion concerning commercial and institutional use
in terms of which category applies, if any.

Response: The staff has deleted the provision that would have allowed “rust
preventative coatings’ that also meet the definition for “industrial maintenance coatings’ to be
subject only to the higher 400 g/I limit for “rust preventative coatings.” We are also clarifying
that rust preventative coatings are only for “nonindustrial use” and we have added a detailed
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definition of “nonindustrial use” that will distinguish between industrial maintenance and rust
preventative coatings. Fhis These revisions should more effectively separate the use of coatings
in these two categories. Labeling and reporting requirements for coating manufacturers will also
distinguish coatings between the categories. The rust preventative category isfor nonindustrial
use as defined in the proposed SCM, which generally means residential, light commercial, and
institutional use. Industrial maintenance coatings may be used in commercia and institutional
situations that are exposed to the extreme environmental conditions identified in Section 2.256 of
the proposed SCM. Only rust preventative coatings that comply with the industrial maintenance
VOC limit of 250 g/l may be used at industrial facilities.

4, Issue: Thereisoverlap and confusion between the “rust preventative coating” category
and the “primer, sealer, undercoater” and the “quick-dry primer, sealer, undercoater” categories.

Response: The primersin the “rust preventative coatings’ category must be labeled for
rust prevention of metals and are limited to residential nonindustrial users as defined in the
proposed SCM (including residential users for single and multiple family dwellings,
condominiums, mobile homes apartment complexes motels, and hotels light commercial USers,
and mstltutlonal users) . , \ ' \ ,

5. Issue: The“rust preventative coating” category has the potential for abuse. Some
coating manufacturers may relabel “industrial maintenance coatings’ to be “rust preventative
coatings’ to take advantage of aless stringent limit and avoid reformulation.

Response: The staff has deleted the provision that would have alowed “rust
preventative coatings’ that also meet the definition for “industrial maintenance coatings’ to be
subject only to the less stringent 400 g/l limit for “rust preventative coatings.” Thisrevision
should more effectively separate the use of coatingsin these two categories. ARB staff will
monitor the sales of “rust preventative coatings’ by evaluating sales data obtained from coatings
manufacturers, as required by Section 5.2 of the SCM.

REFERENCES
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24, Specialty Primer Coatings

Product Category Description:

Specialty primer coatings are products designed for application to a substrate to block
stains; to seal fire, smoke, or water damage; or to condition excessively chalky surfaces. An
excessively chalky surfaceis one that is defined as having a chalk rating of four or less as
determined by ASTM D-4214 — Photographic Reference Standard No.1 or the Federation of
Societies for Coatings Technology “Pictorial Standards for Coatings Defects.”

Under the proposed SCM, the labels of all specialty primers must prominently display
language specifying that they are for use only to block stains, or on substrates damaged by fire,
smoke, or water, or on excessively chaky substrates.

The specialty primer category was not surveyed in the Air Resources Board's 1998
Architectural Coatings Survey, but is comprised of products reported under the primer, sealer,
and undercoater category, the sealer category, and the quick-dry primer, sealer, and undercoater
category. The estimate of sales is based on information provided by industry and review of
product data sheets making claims of efficacy when used on substrates damaged by fire, smoke,
water, stains, or on substrates with excessively chalky surfaces.

The total number of specialty primer coatingsis estimated to be approximately 5 percent
of the aforementioned categories reported under the 1998 ARB survey, which would equate to
approximately 409,000 gallons per year. The VOC content listed on the product data sheets
reviewed ranged from “too low to measure” (Zehrung Z-Prime 1) to 450 g/I. (Bennette Super
Kill White Primer, Kilz Ultra Low Odor, Dunn-Edwards Block-1t Quick-Dry Primer Sealer,
Zehrung Z-Prime).

Product Use and Marketing:

Specialty primers can be purchased by all consumers at outlets such as hardware stores,
home supply stores, and retail paint stores, and by professionals at wholesale-only outlets.

Specialty primers are intended for use only on substrates with specific damage, as
indicated by the definition, that can not be effectively sealed by general use primers, sealers and
undercoaters or quick-dry primer, sealers and undercoaters. Stains resulting from extractive
bleeding are difficult to block and are discussed in detail below. Other types of stains not
discussed in this section may also necessitate the use of specialty primers. Conditions which may
necessitate the use of specialty primers, are described below:

Excessively Chalky Surfaces
Chalking is the formation of afine powder on the surface of a coating. It can result when

the coating binder is destroyed by sun and moisture, the coating contains insufficient binder to
wet the pigment, or too much thinner has been added to the coating. Asthe binder disintegrates,
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the pigment becomes exposed on the surface as a fine powder. (McNeill) Generally, akyd
coatings chalk more quickly and to a greater degree than acrylic latex coatings.

There are various degrees of chalking. Rubbing the surface with afinger or dark cloth
will indicate the severity of the chalking condition. Very light chalking, particularly on white
coatings, is often desirable because the surface powder washes off with rainfall to maintain a
clean surface. Medium and heavy chalking will cause atinted coating to lose its color and
become lighter. Severe chalking makes recoating a problem because the extreme porosity of the
surface powder will affect adhesion and does not provide the coating a firm surface for bonding.
(McNeill)

Extractive Bleeding Stains

Dry wood is composed of cellulose, lignin, hemicelluloses and minor amounts of
extraneous materials, which may be either organic or inorganic. The organic components of the
extraneous materials are referred to as extractives because they can be removed by extraction
with solvents without altering the cellulose/lignin structure of the wood. Extractivesinclude
tannins and other poly-phenalics, coloring matter, essential oils, fats, resins, waxes, gums, and
starch.

Extractives are often classified according to the type of solvent that will extract them
from the wood. Solventsinclude water, alcohol, and ether. Once in solution, extractives
typically exhibit a reddish brown color. Upon evaporation of the solvent, the colored extractives
are deposited on the evaporating surface, causing discoloration. When the surface is a painted or
stained wood surface, the discoloration can be a problem.

Water-soluble extractives are the extractives most commonly responsible for
discoloration of coatings. Discoloration of coatings or stains may occur when extractives that are
dissolved into solution by water reach the coated surface and remain as a gray to reddish-brown
stain after the solvent evaporates. Thisistermed extractive bleeding. Water soluble extractives
are found in the heartwood of most species, but high concentrations are often found in the
heartwood of decay resistant species such as western red cedar and redwood.

When extractive discoloration occurs, water is typically the primary causal agent. In
some species, extractives migrate to the wood surface during the drying process. |If
concentrations at the surface are high enough, the extractives may interfere with proper
penetration, absorption and/or drying properties of the applied finish. Most extractive-related
coating discoloration problems, however, are aresult of moisture incurred after installation and
coating.

Diffused discoloration of a coating typically results from the penetration of the coating
film by liquid water or water vapor. These exterior sources of water include rain, dew, irrigation
and high humidity. Diffused discoloration will usually occur in the first cycles of wetting after
painting and can be attributed to a porous or thin coating which is either insufficient or
inadequate to prevent water penetration.
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The water present as the carrier in water-based finishes can also contribute to diffused
extractive discoloration. Usually, discoloration is evident at the time of application, before the
finish dries. Itisfor thisreason that either solvent-based oil or alkyd or stain-blocking latex
primers are usually specified for wood species that are prone to extractive bleeding.

In all casesfor all species of wood, the primer is the most important coat in preventing
discoloration when coatings are used. Top quality stain-blocking primers prevent the extractives
from being transported to the topcoat. (Donegan, et a)

Water, Smoke and Fire Damage

These stains must be properly sealed before coating or they will continue to bleed
through newly applied coats of latex coatings. Water stains allow various substances, such as
roofing tar and iron oxide, to bleed through and cause discol oration. (Dunn-Edwards)

Surface Preparation

Chalky surfaces require different degrees of preparation depending on the amount of
chalk on the surface. Severe chalking requires pressure washing or sandblasting to remove
chalked coating and provide a firm, sound surface. (Dunn-Edwards) If a pressure washer or
sand blaster is not available, the surface can be washed with mild detergent and a stiff brush, and
the residue removed with a stream of water from a garden hose. Proper cleaning of surfaces
before applying primer is critical on smoke damaged substrates. After thorough cleaning the
surface may be primed. The topcoat should be tested over a small section to assure the stain has
been sedled. If the stain burns through, a second coat is typically applied and tested again before
proceeding with the topcoat. (KILZ Sealer, Primer, Stain Blocker)

Please refer to the section on Surface Preparation in the chapter on primers, seders, and
undercoaters for additional information on general surface preparation, product application, and
minimum and maximum recoat times.

Product Formulation:

This category utilizes avariety of available coating technologies in its formulations,
including akyds, modified alkyds, oleoresins, epoxies, specialty resins, and emulsions.

Coatingsingredients fall into four basic categories:

- Pigmentsto provide color and hide;

- Binder to hold the pigment particles together and provide adhesion;

- Liquid to act asacarrier for the pigments and binder; and

- Additives to enhance certain properties like brushing ease and mildew resistance.

(PQI)
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In alkyd and oil-based coatings, most of the liquid is a solvent, usually a petroleum
distillate. The solvent-based coatings in this category are commonly formulated using alkyd
resins as binders. Because the specialty primer category was not surveyed, our analysis of the
product category was dependent mainly upon review of product data information sheets. This
review indicates that the majority of the specialty primer products are alkyd-based products.

Most of the products in the specialty primer category are white. While some product data
sheets reviewed indicate that the product may be tinted, others give specific recommendations
against tinting. Titanium dioxide is the most widely used white pigment because of its superior
hiding power.

Proposed VOC Limit and Basis for Recommendation:

The recommended VOC limit for the specialty primers category is 350 g/l, effective
January 1, 2003. The proposed VOC limit istechnologically and commercially feasible by the
January 1, 2003, effective date based on our review of product data sheets and information
provided by manufacturers. Our recommended limit is consistent with the interim limit adopted
by the South Coast AQMD. The proposed limit is consistent with the current national limit for
primers, sealers, and undercoaters. Currently, products meeting this limit can perform the
functions of specialty primers, as defined above.

As previously mentioned, this category was not surveyed under the ARB’s 1998
Architectural Coatings Survey, so data on number of complying products and complying
marketshare are not available. However, areview of product data information sheetsindicates a
large number of products, both water-based and solvent-based, meet the proposed limit of
350 g/l

Product data sheet review indicates there are several acrylic resin water-based specialty
primers with VOC contents of less than 350 g/l which make claims of efficacy on stained
substrates, including substrates with tannin staining. Product data sheet review also indicates
that there are alkyd resin solvent-based specialty primer products with VOC contents of less than
350 g/l, including products that are designed specifically to bind and hold residual chalky
materials to the surface. (Dunn-Edwards Surfaco Masonry Surface Conditioner)

| ssues:

1 Issue: The definition for specialty primers should include products intended for
application to substrates where it is necessary to block stains, odors, or efflorescence.

Response: The proposed category definition was revised to include products that block
stains. Review of product data sheets indicated no specialty primers that made reference to use
as an odor blocker, so inclusion of these products in the category was not deemed necessary.
Product data sheet review aso indicated low-V OC products are available for use on substrates
with efflorescence; therefore, the higher VOC content allowed for speciaty primersis not
necessary for substrates with efflorescence.

2. Issue: An additional category should be established for specialty primers.
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Response: The specialty primer category has been established to address this concern.

3. Issue: Specialty primers are required for bonding old chalky surfaces. A category is
needed for specialty primers with aVOC limit of 350 g/I.

Response: The specialty primer category, with a proposed VOC limit of 350 g/I,
includes those products that are for use on excessively chalky substrates.

4, Issue: A separate category for specialty primers should be established with aVOC limit
of 400 g/l. Water-based primers do not prevent water-soluble stains from bleeding through a
water-based topcoat.

Response: A review of available product data sheets indicates there are water-based
specialty primers below 350 g/l available that are recommended for use on water damaged
substrates, and which make claims of preventing the recurrence of water soluble stains. Product
data sheet review also indicates that solvent-based specialty primers are available with aVOC
content of 350 g/l or less which make similar claims.

REFERENCES
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25. Stains

Product Category Description:

Stains can be semi-transparent or opague (solid) coating products designed and
formulated to change the color of a surface but not conceal the grain pattern or surface texture.
Semi-transparent stains will add color to the surface without concealing its natural grain pattern
and surface texture. Opague stains completely conceal the color variations of the grain pattern
while allowing the texture of the grairpattern surface to be seen. Many stains also protect the
wood from UV exposure, provide some level of moisture repellency, and minimize tannin bleed
through. This category includes faeguer concrete stains. (South Coast AQMD, 1999)

Table VI-32 below summarizes our estimate of sales and VOC emissions from the stains
category.

TableVI1-32
Stains*
Number of Category Sales Sales Weighted VOC Emissions
Products (gallong/year) Average VOC (excluding South
(gramg/liter)** Coast AQMD)

(tong/day)
Solvent-Based 890 1,135,055 440 3.13
Water-Based 433 1,825,921 163 0.76
Total 1323 2,960,976 269 3.89

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

These types of coatings are used in cabins and homes with soft wood exterior siding, as
well as on wood fences, decks, and awnings, and concrete floors, walks and patios. They are
used to protect the woed substrate from ultra violet (UV) exposure, moisture, and minimize
tannin bleed through. The survey results indicate that 99 percent of opaque stains are
recommended for exterior use only, and less than 1 percent are for interior use only. Whereas
50 percent of semitransparent stains are for exterior use, 32 percent are for interior use, and
18 percent are for interior and exterior use (ARB, 1999). Stains are sold in hardware stores,
department-stores; at home improvement centers, and paint stores.

Product Formulation:

Semi-transparent stains have traditionally been oil-based formulations that penetrate the
woed substrate to protect against cracking, splitting, and warping of wood, and can be both
interior and exterior use products. In contrast, opaque stains are primarily acrylic/latex-based
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formulations for exterior use, and impart color to the smooth or rough siding, wood
shingles/shakes, wood trim, and plywood, and concrete floors, walks and patios. Both types of
stains are now available in acrylic or oil-based formulations.

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit for stainsis 250 g/l. However, low solids stains that meet the
criteria of alow solids coating would be subject to the proposed 120 g/l VOC limit for low solids
coatings (including water and exempt compounds). The proposed VOC limit is technologically
and commercially feasible by the January 1, 2003, effective date based on our review of the
literature and trade journals, complying marketshare, existing regulatory limits, literature
searches, and information provided by manufacturers or resin suppliers.

Table VI-33 below summarizes our estimates of the number of products that were
marketed in 1996 that complied with the proposed VOC limit, their associated marketshare, and
the emission reductions that would be realized if the limit were implemented in the
non-South Coast AQMD portions of the State. As shown in Table VI-33, over half of the market
currently complies with the proposed VOC limit.

TableVI1-33
Stains*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tons/day)
250 337 52.8 0.64

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).

Literature Searches

Several new lower-VOC interior and exterior semi-transparent stains, as well as opaque
exterior stains, are available that comply with the proposed limit.

Behr Process Corp. currently markets four stain products with VOC contents of |ess than
250 g/l. Deck Plus® Solid Color Deck, Fence & Siding Stain isa 100 percent acrylic latex
emulsion with 159-184 g/l VOC. Behr No. 9 Oil/Latex Redwood Stain is an oil-latex emulsion
with 156 g/l VOC. Plus 10 Solid Color Qil/Latex Stainis an oil-latex emulsion with 110-116 g/l
VOC. Plus 10 Semi-Transparent Oil/Latex Stain is an oil-latex emulsion with 210-225 g/l VOC.
(Behr, 1999)

Vianova Resins, Inc., has utilized an alkyd/acrylic hybrid polymer known as

RESYDROL® for formulating low-VOC (less than 250 g/l) semi-transparent, opaque, and
interior wiping stains. The manufacturer states that exterior exposure studies, indicate that over

205



four years of exterior exposure can be expected, without any flaking, cracking, or peeling. This
polymer will form afilm at or near freezing temperatures without using any co-solvents. Severa
formulations below the proposed 250 g/l limit are available from Vianova Resins.
(RESYDROL®, 1999; PCI, 1999)

Sherwin-Williams has several stains that have a VOC content less than 250 g/l. Okon,
Performance Coatings, FSM Corporation, PPA Technologies, Rhinoguard, and Sierra
Performance Coatings also have coatings containing less than 250 g/l VOC. Interior
semi-transparent stains that comply with the proposed 250 g/l are available from Deft, Inc.,
Sierra Performance Coatings, PPA Technologies, and Fihr Research Laboratories.

(South Coast AQMD, 1999)

Blue River Coatings markets a water-based stain with 60 g/l VOC content developed to
act asastain and primary sealer. Theresinsin the product are designed to help the product dry
quickly thus minimizing excessive grain raising, seal the wood to help repel water, and not allow
the pigment to chalk off like other stains. A water-based or solvent-based sanding sealer or
topcoat isrecommended. This product is currently used by two major manufacturers of
whirlpool hot tubs. (Blue River, 1999)

Consumer Reports magazine rated nine high-VOC solvent-based semi-transparent stains
and lower-VOC water-based stains. They concluded that there were three water-based stainsin
the good to very good category, with four solvent-based formulations performing in the very
good to excellent range. However, the water-based semi-transparent stains outperformed two
solvent-based coatings. (CR, 1998)

| ssues:
1 Issue: Low VOC stains have limited open time and poor |apping performance.

Response: The new akyd/acrylic hybrid polymers, alkyd-modified acrylics, and
modified acrylic/water dispersible drying oil formulations make claims of acceptable open time
and lapping performance. Also, one must consider the areato be covered aswell as
environmental conditions when determining the appropriate application technique which should
be used in order to maintain awet edge and avoid lapping problems. In addition, the use of
water-based pre-stain and wood conditioners will help minimize blotching.

2. Issue: Low VOC stains do not penetrate as well as high VOC stains.

Response: With the new alkyd/acrylic hybrid polymers, alkyd-modified acrylics, and
modified acrylic/water dispersible drying oil formulations, open timeislonger which also results
in better penetration. Penetration has also been enhanced by advancements in pigment
technology, which have substantially reduced the size of available pigments, which resultsin
better penetration.

3. Issue: Water-based semi-transparent stains open the wood' s grain and dry too fast.
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Response: With the new alkyd/acrylic hybrid polymers, akyd-modified acrylics, and
modified acrylic/water dispersible drying oil formulations, there are excellent open times and
minimal, if any, grain raising. In addition, the use of water-based pre-stain and wood
conditioners will reduce grain raise on all bare wood surfaces.

REFERENCES
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26. Swimming Pool Coatings

Product Category Description:

Swimming pool coatings are coatings applied to the interior of swimming pools and are
formulated to resist swimming pool chemicals. Swimming pool coatings are water-based or
solvent-based coatings such as epoxies or acrylics that are applied on uncoated pool surfaces or
over other similar coatings.

Table VI-34 below summarizes our estimate of sales and VOC emissions from the

swimming pool coatings category.

TableVI1-34
Swimming Pool Coatings*
Number Category Sales Sales Weighted VOC Emissions
of (gallonglyear) Average VOC (excluding South
Products (gramg/liter)** Coast AQMD)
(tons/day)
Solvent-Based PD PD 438 0.01
Water-Based PD PD 147 ~0.00
Total 18 3,492 406 0.01

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.
PD = Protected Data.

Product Use and Marketing:

Swimming pool coatings are sold at pool supply stores, do-it-yourself home centers,
hardware stores, and are sold directly from the manufacturer by mail order or contract. They are
usually applied by the homeowner or swimming pool repair and maintenance companies.
Swimming pool coatings are applied by roller or thinned and sprayed. They are high in solids,
and need to be applied in athick coating. Swimming pool primers are often used on bare
surfaces, although many coatings are self-priming. Thinning of the first coat is often
recommended, and more than one coat is often recommended.

Surface preparation is required for the application of any swimming pool coating,
including draining the pool, washing the pool surfaces with a trisodium phosphate solution, acid
etching with muriatic acid solution, washing again with trisodium phosphate solution, and
thorough drying. The coating must be applied at the proper conditions including temperature,
sunlight, and lack of rainfall. The pool cannot be refilled for five to seven days after coating.

Swimming pools are coated primarily for aesthetic reasons, to provide a glossy surface
over rough concrete. These coatings are also used to seal the pool’ s rough surface, and to
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prevent growth of algae or bacteriain the porous surfaces of the concrete. Coatings can be used
where color isdesired, or to cover discoloration. With the required surface preparation, most
people recoat the whole pool, rather than simply repairing small areas.

The service life of any swimming pool coating is highly dependent on the surface
preparation, weather conditions during coating, how long the homeowner waits before refilling
the pool, and the care the homeowner takes in maintaining proper water balance and performing
other routine maintenance.

Product Formulation:

Chlorinated rubber-based pool coatings were used exclusively on swimming pools prior
to the development of epoxy coatings. Much of the demand for rubber or synthetic rubber
coatings can be attributed to the fact that rubber-based coatings are needed for compatibility with
the old coating. Chlorinated or synthetic rubber coatings last one to five years with residential
use, depending on the grade and the amount of rubber in the coating.

Epoxies are a fast-growing product as a replacement for chlorinated rubber-based
coatings because of their durability. Depending on the manufacturer and the grade of product,
epoxies may give four to ten years of service life, two or three times that of chlorinated rubber-
based coatings. All epoxies are subject to surface chalking on exposure to ultraviolet light, but
thisis surface chalking that can easily be cleaned off. Severe rub-off chalking indicates another
problem such as water imbalance or refilling the pool too soon. Most epoxies are two-part
solvent-based products, although there are water-based epoxies. Manufacturers we interviewed
generdly are satisfied with the performance of their epoxy coatings.

Acrylic swimming pool coatings are water-based, can be applied on damp surfaces and
cure within three days. They can be applied over chlorinated rubber or properly prepared epoxy
coatings.

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit of 340 g/l istechnologically and commercially feasible by the
January 1, 2003, effective date based on: complying marketshare; areview of product literature
on coatings included in this category; and discussions with manufacturers and retailers of these
coatings.

The complying products are either two-part epoxy or single-component acrylic. Epoxies
can be either solvent-based or water-based.

All districts except San Diego County and Mojave Desert (both with a VOC limit of
650 g/l) currently have a 340 g/l VOC limit, although the category is exempt in the Bay Area,
Butte County, Colusa County, Feather River, and Monterey Districts. The swimming pool
coating category was created in the 1989 SCM with aVVOC content limit of 340 g/l, effectivein
1992 (TRG/ARB, 1989).
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Several manufacturers make solvent-based epoxies with VOC content ranging from
340 g/l to 425 g/l. The water-based epoxies range from 230 g/l to 250 g/l. The VOC content of
acrylic coatings range from 200 g/l to 230 g/l. The primers are either solvent-based or
water-based and range from 70 g/l to 420 g/I.

The 1998 ARB Architectural Coatings Survey shows that 43 percent of the swimming
pool coatings already comply with the proposed 340 g/l limit. Reformulation of existing non-
complying coatings will likely focus on the water-based epoxies and acrylics, and further
reducing the VOC content of the solvent-based primers and epoxy coatings. We would expect
that as more solvents are exempted from VOC status by the U.S. EPA and districts,
manufacturers will try to reformulate chlorinated rubber coatings with these solvents.

Although Table VI-35 shows that the VOC emission reductions in the non-South Coast
AQMD portion of Californiawould be very low from implementing the proposed limit of 340
g/l, we note that there could be minor emission reductionsiif districts without a VOC limit for
swimming pool coatings adopt the proposed limit.

TableVI-35
Swimming Pool Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tong/day)
340 PD PD 0

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.
PD = Protected Data.

| ssues:

1. Issue: The specified VOC limit for swimming pool repair and maintenance coatings of
650 g/l in Table 1 is higher than the 600 g/l limit these coatings must meet under U.S. EPA’s
National AIM Rule. The SCM should recommend aVVOC limit that is consistent or more
stringent than the 600 g/l limit specified in the U.S. EPA’srule.

Response: The commenter isreferring to an earlier version of the proposed SCM in
which aVOC limit of 650 g/l was proposed for swimming pool repair and maintenance coatings.
We are now proposing a more stringent 340 g/l VOC limit.

2. Issue: The proposed SCM contains proposed VOC limits for swimming pool repair
coatings at 650 g/l. Thisisarelaxation of the 1989 SCM and Ventura County APCD Rule 74.2.
We recently initiated enforcement action on the sale of coatings exceeding this standard.

Response: The commenter isreferred to the response to issue number 1.
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3. Issue: If you haveto repair a chlorinated rubber coating, the repair coating has to be
chlorinated rubber. At 340 g/l, it's not going to be chlorinated rubber; it’'s a different technol ogy.
Epoxy-based swimming pool coatings have to be replaced more often because they fail more
frequently than chlorinated rubber-based coatings.

Response: Chlorinated rubber coatings must be repaired with either chlorinated rubber
coatings or acrylic coatings. We disagree that epoxy-based swimming pool coatings don’t last as
long as chlorinated rubber coatings. According to manufacturers who make both epoxy and
chlorinated rubber coatings, the epoxies last more than twice as long as rubber-based coatings.

4, Issue: Epoxy coatings are not necessarily better, and they fail for alot of reasons. | don’t
think we should assume that if it says epoxy or urethane that those are superior in the
configurations that are currently sold.

Response: Both epoxies and chlorinated rubber coatings will fail if the surface is not
properly prepared. Overall, epoxies are expected to outlast rubber-based coatings.

5. I ssue: Are there two categories under swimming pool, swimming pool and swimming
pool repair? We need to make that clearer.

Response: To avoid confusion with existing district rules, we have created two
categories of swimming pool coatings in the proposed SCM, swimming pool coatings and
swimming pool repair and maintenance coatings, both at 340 g/l. However, we recommend that
districts eventually eliminate the swimming pool repair and maintenance coating category from
their architectural coatings rules, since such products, as defined, will no longer be compliant.

6. | ssue: Two component swimming pool coatings show blistering and peeling.

Response: Two component epoxies have been used in swimming pools for years, and
they are becoming more popular because they last longer than traditional chlorinated rubber
coatings. In conversations with manufacturers, there was no mention of blistering and pedling.

REFERENCES

Air Resources Board. Final Report. “1998 Architectural Coatings Survey Results.”
September, 1999. (ARB, 1999)

Technical Review Group and Air Resources Board (TRG/ARB). “ARB-CAPCOA SCM for
Architectural Coatings, Technical Support Document.” July 1989. (TRG/ARB, 1989)
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27. Swimming Pool Repair and M aintenance Coatings

Product Category Description:

Swimming pool repair and maintenance coatings are rubber-based coatings used for the
repair and maintenance of existing rubber-based swimming pool coatings (i.e., chlorinated rubber
or synthetic rubber).

Table VI-36 below summarizes our estimate of sales and VOC emissions from the
swimming pool repair and maintenance coatings category.

TableVI1-36
Swimming Pool Repair and M aintenance Coatings*
Number of Category Sales SaesWeighted | VOC Emissions
Products (gallong/year) AverageVOC | (excluding South
(gramg/liter)** Coast AQMD)
(tons/day)
Solvent-Based 6 12,774 569 0.05
Water-Based 0 0 N/A 0.00
Total 6 12,774 569 0.05

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

Product Use and Marketing:

The swimming pool repair and maintenance coatings consist solely of chlorinated rubber
or synthetic rubber coatings. Please see additional discussion under swimming pool coatings.

Product Formulation:

Swimming pool repair and maintenance coatings are formulated with either chlorinated
rubber or synthetic rubber ingredients that are only soluble in solvents. Some examples of
solvents used in these coatings are mineral spirits, ethylbenzene, and xylene. These coatings are
high in solids and are applied in athick layer. The percentage of the rubber ingredient used in
the formulation influences the cost and service life of the coating.

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit of 340 g/l istechnologically and commercially feasible by the
January 1, 2003, effective date based on the successful replacement products discussed under the
general swimming pool coating category.
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Compliant epoxy coatings are a viable reformulation option for coatings applied to new
surfaces. Also, compliant water-based acrylics can be used to repair existing rubber-based
coatings.

Table VI-37 shows that currently there is no complying marketshare. The reason is that
this category is comprised of chlorinated rubber coatings that cannot currently be formulated to
meet the proposed VOC limit. However, there are two complying technologies (as discussed
above) in the general swimming pool coating category that are an acceptable alternative for
chlorinated rubber coatings. Further, thereis athree-year sell-through period in most district
rules, allowing for retail sale of chlorinated rubber coatings to continue until 2006. We believe
thisis sufficient time for manufacturers to reformulate their existing coatings to comply with the
proposed limit. Also, manufacturers may be able to reformulate rubber-based coatings using
exempt solvents.

The table below aso shows that VOC emission reductions in the non-South Coast
AQMD portion of Californiawould be 0.03 tons per day, on an annual average basis, from
implementing the proposed limit of 340 g/l.

TableVI-37
Swimming Pool Coatings - Repair and Maintenance Coatings*
Proposed VOC Number of Complying Emission Reductions
Limit (g/l) Complying Marketshare (%) by | (excluding South Coast AQMD)
Products Volume (tons/day)
340 0 0.00 0.03

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.

| ssues:
1. Issue: Please refer to the swimming pool coatings category.

REFERENCES

Air Resources Board. Final Report. “1998 Architectural Coatings Survey Results.”
September, 1999. (ARB, 1999)
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28. Temper atur e-Indicator Safety Coatings

Product Category Description:

Temperature-indicator safety coatings are high performance products formulated,
recommended, and designed for use on the surface of equipment and piping for temperature
monitoring and safety purposes. At predetermined temperature levels and exposure durations,
the coating progressively changes color to indicate how dangerous the overheating problem is
underneath the coating. These coatings are used on the surface of materials exposed
continuously or intermittently to temperatures above 204°C (400°F), asin the related
“high-temperature coatings’ category. “Temperature-indicator safety coatings’ is anew
category, separated from the *high-temperature coatings’ category, to alow for coatings needed
for safety purposes.

Temperature-indicator safety coatings were not reported separately in the ARB’s 1998
Architectural Coatings Survey, but were included in the “ high-temperature coatings’ category.
Available information on sales volume from one manufacturer indicates that VOC emissions
from temperature-indicator safety coatings contribute less than 0.01 tons per day statewide,
excluding the South Coast AQMD.

Product Use and Marketing:

Temperature-indicator safety coatings are used to monitor and protect equipment and
piping at oil refineries, power plants, chemical plants, industrial boiler units, heat treating plants,
and similar facilities. For example, if there is breakdown of thermal insulation, the temperature-
indicator safety coating covering the exterior of the equipment or piping would mark the location
and indicate the severity of dangerous “hot spots’ by the extent of the color change. This color
changeisirreversible, so after the equipment, piping, or insulation is repaired, the surface
generaly needsto be cleaned, prepared, and recoated.

Surface preparation and coating application methods are similar to those for the more
typical “industrial maintenance coatings’ (see Section VI-A-14). Manufacturer
recommendations may include surface preparation by abrasive blasting, wire brushing, or
sanding. A primer coat may also be recommended. Application may be by conventional spray,
airless spray, brush, or roller.

Product marketing is similar to marketing for the more typical “industrial maintenance
coatings’ (see Section VI-A-14), however, temperature-indicator safety coating products are not
commonly used, and hence market availability is expected to be limited.

Product Formulation:

Temperature-indicator safety coatings may be formulated with solvent-based, heat-
resistant silicone-alkyd or silicone resins. Organic pigments in the coatings chemically change to
different colors, progressively, at certain higher temperatures and temperature durations.
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Coatings are formulated for different initial indicator temperatures, such as starting at 350°F or at
500°F.

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit is 550 g/l, effective January 1, 2003. The proposed limit is
technologically and commercially feasible, by the effective date, based on our review of currently
available coatings and discussion with industry representatives. The proposed VOC limit serves
asaVOC content “cap” for coatings in this category.

The limit is proposed because certain equipment at oil refineries need specific
temperature-indicator safety coatings for safety purposes (Chevron, 1999). These coatings do not
comply with the VOC limit of 420 g/l in the *high-temperature coatings’ category
(see Section VI-A-13). The current temperature-indicator safety coatings are generaly in the
VOC range of 450 g/l to 550 g/l. Based on available information, the volume of coatingsused is
low. For example, information from afew of the larger ail refineries in Californiaindicates that
arefinery typically uses approximately ten gallons of coating over atwo to three year period.

Most district rules have aVVOC limit of 420 g/l for high-temperature coatings, which
currently covers temperature-indicator safety coatingsin those districts. The South Coast
AQMD has an interim limit of 550 g/l for high-temperature coatings, which covers temperature-
indicator safety coatingsin that district. The South Coast AQMD provided this interim limit,
from July 1, 2002, to July 1, 2006, so that users of the temperature-indicator safety coatings
would have sufficient time to comply with the district’ sfinal limit of 420 g/l, effective
July 1, 2006.

The U.S. EPA limit for high-temperature coatings is 650 g/, which covers temperature-
indicator safety coatings.

REFERENCE
Chevron Products Company. Letter dated September 8, 1999 from Gail 1to, Chevron Products

Company, to Jim Nyarady, ARB, regarding “Written Comments for ARB’s SCM for
Architectural Coatings’. (Chevron, 1999)
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29. Traffic Marking Coatings

Product Category Description:

Traffic marking coatings are used to provide visible markings on streets, highways, curbs,
berms, driveways, parking lots, sidewalks, and airport runways. Traffic stripesor lines are
longitudinal centerlines or lane lines that separate traffic lanes, and longitudinal lines on the
edges of the roadways. Pavement markings are transverse markings such as word and symbol
markings, limit lines indicating stop lines, crosswalk lines, shoulder markings, parking stall
markings, and railroad grade crossing markings (Caltrans, 1999). The most common colors are
white, yellow, black, and blue.

Table VI-38 below summarizes our estimate of sales and VOC emissions from the traffic
marking coatings category.

TableVI1-38
Traffic Marking Coatings*
Number Category | Sales Weighted VOC Emissions
of Sales Average VOC (excluding South Coast
Products | (gallons/yea | (gramg/liter)** AQMD)
r (tons per day)

Solvent-Based* ** 46 885,126 290 1.09
Water-Based 115 1,998,244 124 0.93
Total 161 2,883,370 154 2.02

* Based on ARB’s 1998 Architectural Coatings Survey Results Final Report (ARB, 1999).
*x Grams VOC per liter of coating, less water and exempt compounds.
Kk Includes 100 percent solid coatings.

Product Use and Marketing:

Traffic marking coatings are sold in hardware stores and do-it-yourself centers. They are
also purchased by contract by governments, contractors who apply coatings throughout for
governments, and private businesses (NPCA, 1997). Typica usersinclude state and local
highway maintenance crews, striping contractors, municipalities, shopping center management,
airport contractors, and plant maintenance personnel.

Product Formulation:

Traffic coatings are formulated to adhere to asphalt, concrete, or bricks. The most
important requirements of traffic coatings are that they withstand wear from vehicular traffic and
from weather, are fast drying, and are highly visible both in daylight and at night. Airport
runway coatings must meet government specifications, and are highly reflective, long lasting, and
durable enough to withstand jet exhaust, high-speed aircraft, and heavy loads (NPCA, 1997).
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There are three general types of traffic coatings. liquids, thermoplastics, and tapes. Glass
beads are added into liquid coatings immediately after application (glass beads are included in
the manufacture of thermoplastic coatings and tapes). Without these round beads, which reflect
light back to the source, traffic marking coatings would not be visible at night. A pressurized
spray nozzle embeds about 70 percent of the beads into the coating so that as the coatings wear,
new embedded beads come to the surface (Hacker, 1995).

Solvent-based coatings have been used for traffic marking for decades, and consist of
alkyd or chlorinated rubber coatings. They dry as the solvent evaporates and the resins oxidize.
To speed up drying, they are usually sprayed hot and under pressure using conventional spray
equipment. Solvent-based coatings are low in cost and can be applied in a variety of weather
conditions, but they need to be frequently applied in high-traffic areas (Hacker, 1995). These
coatings have a solids content ranging from 45 percent to 55 percent, typicaly with awet film
thickness of 15 mils and a dry film thickness of seven to eight mils (South Coast AQMD, 1996).

Water-based coatings are latex emulsions that contain pigments, additives, and usually
organic co-solvent, and consist of approximately 50 percent solids by volume. Water-based
traffic marking coatings are typically more durable and therefore more cost-effective than
solvent-based coatings (South Coast AQMD, 1996).

Two-component traffic marking systems include polyester, urethanes, and epoxy
coatings. These coatings are used in high-traffic areas where traffic disruption and application
crew safety are of concern, or in inaccessible locations. Thermoplastic traffic marking coatings
are made from resins, plasticizers, pigments, and glass beads. These are heat-applied coatings
that are melted at 400°F and extruded or sprayed using special equipment that mixes the coating
during heating to prevent burning. The coatings are typically 30-125 mils thick, which provides
along lasting coating. Because of the heating required, this technology is not available during
winter in cold climate areas (Hacker, 1995; NPCA, 1997). Some solvent-based traffic coatings
have been reformulated using acetone to comply with the traffic coating VOC limit in the South
Coast AQMD rule and the National Rule.

Proposed VOC Limit and Basis for Recommendation:

The proposed VOC limit of 150 g/l istechnologically and commercially feasible by the
January 1, 2003, effective date based on: complying marketshare; the technology assessments
performed by the ARB, the South Coast AQMD in 1996, and the U.S. EPA prior to the
completion of the National Rule (U.S. EPA, 1998); areview of product literature; and
discussions with one of the largest users of traffic coatingsin California.

The 1998 ARB Architectural Coatings Survey included data for traffic coatings submitted
by 22 manufacturers covering 161 different products, which included water-based, solvent-based,
two-component epoxies, and 100 percent solid formulations. The survey indicated that
69 percent of the total 1996 sales were water-based formulations, with a sales-weighted average
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VOC content of 124 g/l. The average VOC content of the solvent-based formulations was
290 g/l .

The South Coast AQMD (1996) performed a technology assessment of traffic marking
coatings in developing its 1996 amendments to Rule 1113. The 1998 ARB survey and the South
Coast AQMD staff survey indicate that compliant traffic coatings are commercially available and
are being used by local governments, Caltrans, and professional contractors. Manufacturers of
traffic coatings indicate development and commercial introduction of acetone-based, solvent-
based formulations is under way, to add to the water-based and 100 percent solids coatings
aready being used.

Cadtransisalarge user of traffic marking coatings. All coatings used by Caltrans are
water-based or thermoplastic, except for those used in extreme northwest California, where
damp, cool weather conditions require solvent-based coatings. However, to comply with the
National Rule limit of 150 g/l that isin effect statewide, these solvent-based coatings are being
replaced by acetone-based coatings. The thermoplastic coatings used by Caltrans are
100 percent solids, and are used on new pavement. Caltrans specifications require that
water-based traffic coatings dry thoroughly within 20 minutes of application, while
thermoplastics must be tack-free within 2-10 minutes, depending on the pavement surface
temperature. The maximum VOC content of Caltrans' water-based coatingsis 150 g/l
(Gipson, 1999; Cadltrans, 1999).

Reformulation to achieve compliance with thislimit has largely already been
accomplished, as described above. Userswill be switching to water-based, thermoplastic,
acetone-based, or two-component coatings throughout California, not only in districts with
architectural coating rules, but also in other areas now subject to the National Rule limit of
150 g/l.

Asshown i