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EXECUTIVE SUMMARY

This project addressed the development of a volatile organic compound (VOC) emission
inventory for architectural coating area sources in Texas. The project was conducted to help the
state meet certain emissions reporting obligations under the U.S. Environmental Protection
Agency’s (EPA’s) Consolidated Emissions Reporting Rule (CERR) and to support continuing
Texas Commission on Environmental Quality (TCEQ) efforts to assess VOC emissions from
source categories that can contribute to photochemical ozone formation in ambient air, especially
in urban metropolitan areas already classified as nonattainment. This assessment was geared to
improving the state's architectural coating sources emission inventory by collecting more
accurate and current information on architectural coatings, so that effective emissions reduction
strategies can be applied as necessary towards improving Texas air quality. This emission
inventory project for area source architectural coatings use was performed under TCEQ Contract

No. 582-07-84003, Work Order No. 14.

The emission inventory was compiled for the source category associated with the
application of architectural coatings. Architectural coatings generally pertains to coating
materials that are applied to stationary structures and their appurtenances at the site of
installation and to portable buildings at the site of installation for decoration and general
maintenance purposes. These coatings are applied to just about any part of a structure — walls,
floors, ceilings, and roofs. Appliers of architectural coatings generally fall into the commercial
and residential activity sectors. Typical architectural coatings include: exterior water-based
(WB) (latex) paint, interior WB (latex) paint, exterior solvent-based (SB) (oil) paint, interior SB
(oil) paint, architectural lacquers, and “do-it-yourself” wood and furniture finishes (e.g., stains

and varnishes).

Architectural coatings are emulsions consisting of pigments (for color), resins (for
performance), and solvents (e.g., hydrocarbons, alcohols, water, glycols) for solids mixing and
dispersion. Literally thousands of individual architectural coatings are produced in the U.S. by
over 700 manufacturers. Upon application of the coating materials, the VOC are volatilized and
emitted into the atmosphere and can contribute to ozone formation in the troposphere. Emissions
of VOC also occur from the use of coating thinning solvents and additives and application

equipment cleanup activities associated with architectural coatings application.
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The emission inventory that was developed covered the entire state of Texas, and
emissions were resolved down to the individual county level. After extensive research on the
extent of available data to support the desired inventory analysis, emissions were estimated by
combining architectural coatings shipments information (i.e., gallons of coatings/yr) with VOC
emission factors. The shipments data were obtained from publicly available industrial activity
reports issued by the U.S Census Bureau. The VOC emission factors were derived from
regulatory limits of coating VOC contents for various major coating product categories. The
VOC content limits were developed from limits contained in a Model Rule for architectural
coating issued by the Ozone Transport Commission (OTC). The activity and emission factor data

were developed in such a manner as to be applicable to Texas conditions for a 2005 base year.

Emissions were estimated for two types of architectural sources. First, estimates were
prepared for volatile emissions from the application of coating materials. Estimates were also
constructed for VOC emissions associated with other activities pertaining to the use of
architectural coatings. These activities included emissions from coating thinning, use of coating
additives, and from cleanup of coating equipment. Organic solvents are used in these operations
and portions of the solvents are volatilized into the air. For both types of emissions sources,
annual and ozone season daily (OSD) emission estimates were prepared. OSD estimates
represent average daily emissions on a typical day during the designated ozone season period in
Texas. Efforts were also made to speciate the various organic constituents in coatings; however,

data were insufficient to calculate speciated organic emission estimates as part of the inventory.

State level annual and OSD emission estimates determined for Texas are shown in the

following table.
Architectural Coating Area | Annual VOC Emissions for OSD VOC Emissions for
Source Emissions Type 2005 (tons/yr) 2005 (tons/day)
" Coating Application 25, 286 753
Thinning Cleanap Activ e 459 134
Total Statewide Emissions 29,781 88.7
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The contribution to statewide emissions by architectural coating product type is displayed

below.

Architectural Yo e Tgtal
Coating Category Product Type Stat_evx_/lde
Emissions
Exterior water-based Water thinned paints and tinting bases, including 1 o
. 7.48%
barn and roof paints
Interior water-based Semigloss, eggshell, satin, and other water thinned
: o8 14.65%
paints and tinting bases
Interior water-based Flat water thinned paints and tinting bases 8.14%
Interior solvent-based | Solvent thinned clear finishes and sealers and other
. . 6.36%
solvent thinned coatings
Exterior solvent-based | Solvent thinned paints and tinting bases, including
. 5.90%
barn and roof paints
Interior solvent-based | Solvent thinned undercoaters and primers 5.27%
Exterior solvent-based | Solvent thinned stains, including shingle and shake 4.46%
Exterior solvent-based | Solvent thinned enamels and tinting bases, including 439%
exterior-interior floor enamels )
Interior water-based Other interior water thinned coatings, stains, and 417%
sealers )
Exterior solvent-based | Other exterior solvent thinned coatings, including 3.62%
bituminous paints '
Exterior water-based Other exterior water thinned coatings 3.59%
Interior water-based Water thinned undercoaters and primers 3.56%
Architectural lacquers 3.27%
Exterior water-based Water thinned undercoaters and primers 3.08%
Exterior water-based Water thinned stains and sealers 2.49%
Exterior solvent-based | Solvent thinned clear finishes and sealers 2.32%
Exterior solvent-based | Solvent thinned undercoaters and primers 2.28%
Interior solvent-based | Semigloss, eggshell, satin solvent thinned paints, and 220%
tinting bases )
Interior solvent-based | Gloss and quick drying enamels and other gloss
. . 0.99%
solvent thinned paints and enamels
Exterior water-based Water thinned exterior-interior deck and floor 0.71%
enamels )
Architectural coatings, nsk 0.43%
Interior solvent-based | Solvent thinned stains 0.34%
Interior solvent-based | Flat solvent thinned wall paint and tinting bases, 0.31%

including mill white paints
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1.0 INTRODUCTION AND OBJECTIVES

The Texas Commission on Environmental Quality (TCEQ) is currently in the process of
updating statewide air pollutant emission inventories for several area source categories. Some of
these source categories emit pollutants, such as volatile organic compounds (VOC), which can
contribute to photochemical ozone formation in ambient air. One of the source categories
specifically being assessed is architectural coatings. This assessment was geared to improving
the state's emission inventories by collecting more accurate and current information on
architectural coatings, so that effective emissions reduction strategies can be applied as necessary
towards improving Texas air quality. The TCEQ is concerned that existing inventories for this
category are based on outdated coating sales and composition information and emission factors,
and they seek to correct these deficiencies as much as possible. Data are being developed on the
types and amounts of coatings sold and used in Texas, the VOC content of coating formulations,
the chemical composition of coating formulations used (for VOC speciation purposes), and the
seasonality of coating operations. This information is being integrated together to formulate a
plan for preparing an emissions inventory. This emission inventory project for area source
architectural coatings use was performed under TCEQ Contract No. 582-07-84003, Work Order
No. 14.

This emission inventory pertains to VOC emissions from the application of architectural
coatings and evaporative emissions from associated activities such as equipment cleanup and
coating thinning. Architectural coatings are coating materials that are applied to stationary
structures and their appurtenances at the site of installation and to portable buildings at the site of
installation for decoration and general maintenance purposes. In the initial planning for this
project, some consideration was given to conducting a comprehensive survey of the architectural
coating industry to obtain recent data on coatings sales and composition in Texas. However, due
to the late start date of the project, it was determined that there was not adequate time to design,
conduct, process and analyze results, and prepare an inventory from such a survey. Instead, the
inventory development process relied on obtaining relatively recent data directly from state and
national trade associations, selected coating manufacturers, and government statistical agencies.
Contacts to these groups were made by telephone and email communications and through

Internet searches.
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Based on the availability of reliable source category activity data, a 2005 base year was
used for the inventory. The basic procedure for estimating emissions combined coating
shipments information with factors on the VOC content of coatings sold. Emission estimates
were produced in terms of annual emissions and emissions per ozone season day (OSD). The
emission inventory estimates were prepared on both a statewide and county-specific basis. Since
the surrogate parameter used to allocate shipments activity data was population, emission
estimates are available for every county in the state. Attempts were made to quantitatively
speciate the VOC emissions from architectural coatings, but this was not readily feasible given
the status of available coatings information. Though a speciated inventory was not produced,
qualitative information is provided on the chemical species found to be most prevalent in the

coatings used.

The purpose of this report is to present the results of the emission inventory development
process for architectural coatings and to provide documentation of the procedures, data, and
other assumptions used to determine each emissions estimate. The documentation provided is
intended to be as clear and transparent as possible such that all estimates are easily reproducible.
In addition to this hard copy report, spreadsheets and any other databases used to compile
activity and emissions data and to calculate annual and OSD estimates are provided in
accompanying electronic files. The finalized 2005 emission estimates were entered into the
National Emission Inventory (NEI) Input Format (NIF) Version 3.0 to facilitate submittal of the
data to the U.S Environmental Protection Agency to meet the most current Consolidated
Emissions Reporting Rule (CERR) requirements. These NIF files will also be used to upload the
data into the Texas Air Emissions Repository (TexAER) database system.

The architectural coatings source category is further described and defined in Section 2.0.
Section 3.0 identifies the various regulatory programs that have been initiated for architectural
coatings, what these standards mean in terms of coating VOC content, how the standards relate
to potential emissions from architectural coatings in Texas in 2005, and how the regulatory limits
can be used in the architectural coatings emissions estimation process. Section 4.0 provides a
description of the sources and techniques used to collect data on architectural coatings use in
Texas and what collected information was determined to be pertinent to the inventory process.

The emission estimation calculation processes applied for both architectural coatings use and
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associated cleanup and thinning emissions are defined in Section 5.0. Section 5.0 also includes
all the input data, example calculations, and the methodologies used to perform temporal and

spatial emissions adjustments.

Section 6.0 presents the final emissions inventory estimates for the entire state and by
individual county on the basis of annual and OSD emissions. Discussion is provided on potential
sources of error and uncertainty in the inventory and how future estimates could possibly be
improved. Lastly, in Section 7.0, available information is provided on the chemical species likely
to be found in architectural coatings. This discussion is mainly qualitative and emission estimates

by individual chemical species are not provided.

1-3



2.0 DEFINITION OF ARCHITECTUAL COATINGS SOURCE
CATEGORY

2.1  Background

The area source category known as architectural coatings generally pertains to coating
materials that are applied to stationary structures and their appurtenances at the site of
installation and to portable buildings at the site of installation for decoration and general
maintenance purposes. These coatings are applied to just about any part of a structure — walls,
floors, ceilings, and roofs. Appliers of architectural coatings generally fall into the commercial
and residential activity sectors. They include both interior and exterior paints and represent over
58 percent of the volume of coating materials produced in this country.' In 2006, over 761
million gallons of architectural coatings were shipped in the United States.” Typical architectural
coatings include: exterior water-based (WB) (latex) paint, interior WB (latex) paint, exterior
solvent-based (SB) (oil) paint, interior SB (oil) paint, architectural lacquers, and “do-it-yourself”
wood and furniture finishes (e.g., stains and varnishes). Architectural coatings consist of a large
variety, i.e., thousands, of SB and WB paints and coatings. It is currently estimated that
nationally 82-85 percent of all architectural coatings are now water-based."*” In the Texas
inventory, the results indicate a slightly (~5 to 7 %) higher level of solvent-based coating use and
emissions. This finding is consistent with industry feedback that slightly more (based on the
national average) solvent-based products are used in Texas, and with the fact that Texas applies a

higher VOC content rule (i.c., the 1998 federal architectural coatings rule).* >

Architectural coatings are emulsions consisting of pigments (for color), resins (for
performance), and solvents (e.g., hydrocarbons, alcohols, water, glycols) for solids mixing and
dispersion. Literally thousands of individual architectural coatings are produced in the U.S. by
over 700 manufacturers, each with its own unique formulation (i.e., solids and VOC content)
based on the desired properties of the application and the climate it is being applied (e.g., cold
vs. hot conditions).? For this reason, it is very difficult to obtain national or state-specific
characterizations (across all architectural product categories) for VOC and specific organic
constituents. Upon application of the coating materials, the VOC are volatilized and emitted into

the atmosphere and can contribute to ozone formation in the troposphere. Emissions of VOC also
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occur from coating thinning solvents and application equipment cleanup activities associated

with architectural coatings application.

This category is unusual in that it is defined by the industries that formulate and
manufacture the coatings that are applied by consumers. The point of regulation for architectural
coatings is the manufacturers of the coatings, not the user or applier of the products. The
architectural coating manufacturing source category is defined under North American Industrial
Classification System (NAICS) code 325510 (Paint and Coating Manufacturing) and Standard
Industrial Classification (SIC) code 2851 (paints, varnishes, lacquers, enamels, and allied
products). It should be noted that the standardized NAICS code for architectural coatings
includes some products that are not considered "architectural coatings" for the purposes of this
inventory. This point needs to be considered when evaluating things like industry and
government statistics based on data collection by NAICS code. Examples of coatings that would
need to be excluded include marine and motor vehicle paints. The architectural coatings
category, as defined by this 2005 inventory for Texas, does not include aerosol coating products,
painting of original equipment manufacturing (OEM)), or coatings applied in shop situations or to
non-stationary structures like airplanes, ships, boats, railcars, or automobiles. Other excluded
coating applications include traffic markings, industrial maintenance coatings, marine coatings,

and other “special purpose” coatings.
2.2 References for Section 2.0
1. National Paint and Coatings Association. Issue Backgrounder: A Primer on the Paints

and Coatings Industry. Volume 15, Number 1. February 2007. Located at web site:
http://www.paint.org/pubs/ib_2-07.pdf . July 31, 2008.

2. National Paint and Coatings Association. Located at web site:
http://www.paint.org/industry/types.cfm . July 3, 2008.

3. 2006 Sector Strategies Performance Report, 2" Edition. U.S. Environmental Protection
Agency, Washington, D.C. 2006.

4. Telecon. Mike Butler, Behr Paints and Coatings with Roger Chang, Eastern Research
Group, Inc. Subject: Nature of paints sold by Behr in Texas. June 17, 2008.

5. Telecon. Paul Clemens, Houston Society for Coatings and Technology with Roger
Chang, Eastern Research Group, Inc. Subject: Nature of paints sold in Texas. May 30,
2008.


http://www.paint.org/pubs/ib_2-07.pdf
http://www.paint.org/industry/types.cfm

3.0 REGULATORY HISTORY AND RELEVANCE TO EMISSIONS
ESTIMATES

3.1  Federal Level Regulatory Programs

Because of the difficulty in obtaining coating sales/use data and VOC content data for all
applied coatings from manufacturers, past and pending regulatory programs for architectural
coatings can have a direct effect on the determination of Texas emissions estimates for the
category. Several programs have been implemented at the federal and state level to address VOC
emissions from architectural coatings. The existing federal standard was promulgated in 1998
and is currently being evaluated for revision.' The U.S. Environmental Protection Agency (EPA)
expects to promulgate a new standard in 2009. The revisions currently underway are being
planned to track the VOC limits and suggested control measures issued by the California Air
Resources Board (CARB) in 2000/2001.* The current federal standard has VOC content limits
for 61 different architectural coating product categories. These limits are shown in Table 3-1 for
each coating category in units of g/liter and its equivalent lbs/gallon. The limits were based on
data obtained from a 1990 survey of the industry.” > Texas adopted the 1998 federal rule as its

control standard for architectural coatings and that is what is currently in force in the state.

As part of the national rule process in 1998, EPA performed calculations to estimate
overall national emissions after the full application of the limits in the rule. A composite average
national emission factor was developed from this analysis to represent emissions after full rule
promulgation. The post-promulgation national rule emission factor was 3.6 Ibs VOC/capita/year.
This factor was based on the 1998 national rule achieving a 20% reduction in VOC emissions
from a baseline level of 4.5 Ibs/capita/yr.” A per capita basis was chosen for the factor after
extensive interaction and consultation with the architectural coatings industry, who championed
that a per capita emission factor basis was the best basis for representing overall architectural

coatings use emissions.
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Table 3-1. Subpart D of Part 59—VOC Content Limits for 1998 Federal Rule for
Architectural Coating®

_ VO(I:_iCr:r?i?tent _Eq_uivalent VOC
Coating Category (Grams VOC per Limit (Pounds VOC
liter®) per gallon)
Antenna coatings 530 4.4
Anti-fouling coatings 450 3.8
Anti-graffiti coatings 600 5.0
Bituminous coatings and mastics 500 4.2
Bond breakers 600 5.0
Calcimine recoater 475 4.0
Chalkboard resurfacers 450 3.8
Concrete curing compounds 350 2.9
Concrete curing and sealing compounds 700 5.8
Concrete protective coatings 400 33
Concrete surface retarders 780 6.5
Conversion varnish 725 6.0
Dry fog coatings 400 33
Extreme high durability coatings 800 6.7
Faux finishing/glazing 700 5.8
Fire-retardant/resistive coatings:
Clear 850 7.1
Opaque 450 3.8
Flat coatings:
Exterior coatings 250 2.1
Interior coatings 250 2.1
Floor coatings 400 3.3
Flow coatings 650 54
Form release compounds 450 3.8
Graphic arts coatings (sign paints) 500 4.2
Heat reactive coatings 420 3.5
High temperature coatings 650 54
Impacted immersion coatings 780 6.5
Industrial maintenance coatings 450 3.8
Lacquers (including lacquer sanding 680 57
sealers)
Magnesite cement coatings 600 5.0
Mastic texture coatings 300 2.5
Metallic pigmented coatings 500 4.2
Multi-colored coatings 580 4.8
Nonferrous ornamental metal lacquers
870 7.3
and surface protectants
Nonflat coatings:
Exterior coatings 380 3.2
Interior coatings 380 3.2
Nuclear coatings 450 3.8
Pretreatment wash primers 780 6.5
Primers and undercoaters 350 2.9
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Table 3-1. Subpart D of Part 59—VOC Content Limits for 1998 Federal Rule for
Architectural Coatings' (Continued)

_ VOCI:_iCrr?i?tent Eq_ui\(alent VOC
Coating Category (Grams VOC VlE;I’glt (I:ou“d?]
per liter®) e gellimi)
Quick-dry coatings:
Enamels 450 3.8
Primers, sealers, and undercoaters 450 3.8
Repglr and maintenance thermoplastic 650 54
coatings
Roof coatings 250 2.1
Rust preventative coatings 400 3.3
Sanding sealers (other than lacquer sanding 550 46
sealers)
Sealers (including interior clear wood 400 33
sealers)
Shellacs:
Clear 730 6.1
Opaque 550 4.6
Stains:
Clear and semitransparent 550 4.6
Opaque 350 2.9
Low solids 120° 1.0°
Stain controllers 720 6.0
Swimming pool coatings 600 5.0
Thermoplastic rubber coatings and mastics 550 4.6
Traffic marking coatings 150 1.3
Varnishes 450 3.8
Waterproofing sealers and treatments 600 5.0
Wood preservatives:
Below ground wood preservatives 550 4.6
Clear and semitransparent 550 4.6
Opaque 350 2.9
Low solids 120° 1.0°
Zone marking coatings 450 3.8

* Unless otherwise specified, 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.

® Units are grams of VOC per liter (pounds of VOC per gallon) of coating, including water and exempt
compounds, thinned to the maximum thinning recommended by the manufacturer.
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3.2  State and Regional Level Regulatory Programs

In addition to EPA, States and regional planning organizations also pursued regulatory
limits for architectural coating VOC emissions. The most active state has clearly been California.
The CARB has conducted eight comprehensive surveys of the architectural coatings industry
dating back to 1976.* These surveys have been comprehensive, multi-year projects surveying
hundreds of manufacturers and distributors and each costing in excess of a million dollars to
complete. Based on the data gained from these surveys concerning VOC levels in various
coatings sold, the CARB has developed and issued a series of suggested control measures
(SCMs) for architectural coatings in 1989, 2000, and most recently in late 2007/early 2008.> The
2007 measures reflect more stringent VOC content limits than the 2000 SCMs for several
coating products, especially the high volume coatings such as flat and nonflat coatings, roof
coatings, concrete coatings, floor coatings, and primers, sealers, and undercoats. Table 3-2
provides and compares the VOC limits issued under both the 2000 and 2007 SCMs. As indicated
previously, EPA is evaluating the use of the CARB 2000 SCMs for VOC for use in the federal

rule revision currently under study.

In 2000, the Ozone Transport Commission (OTC) and its member states, in an effort to
address ozone nonattainment in the region, developed plans that included new control limits for
several VOC categories, including architectural coatings. The OTC worked to develop an
architectural coatings model rule that could be adopted by its individual member states. The
VOC content limits for architectural coatings in the OTC Model Rule were taken from the 2000
CARB suggested control measures and are basically identical to them.® The OTC work was also
patterned after the model architectural coatings rule developed by the State and Territorial Air
Pollution Program Administrators (STAPPA)/Association of Local Air Pollution Control
Officials (ALAPCO) organization in 2000. The STAPPA/ALAPCO model rule was similarly
based on the CARB VOC control limits.*” The OTC limits, contrasted to the 1998 federal rule
limits, are shown in Table 3-3. Based on their analysis, the OTC determined that after application
of their proposed limits, the average emission factor resulting from their draft rule would be on
the order of 2.8 Ibs VOC/capita/year (reflecting a roughly 31% decrease in emissions from the

level of the federal rule).



Table 3-2. Comparison of VOC Content Limits Between CARB Suggested
Control Measures for 2000 and 2007°

2007 SCM 2007 SCM 2000 SCM 2000 SCM
. /liter)? Niter)® /iter)? /liter)?
SR I (LR ((egffecti\)/e ((egffecti\)/e (((?ffecti\)/e ((egffecti\)/e
1/1/2010) 1/1/2012) 1/1/2003) 1/1/2004)
Flat Coatings’ 50 100
Nonflat Coatings 100 150
Nonﬂat - High Gloss 150 250
Coatings
Specialty Coatings:
Aluminum Roof Coatings 400 N/A
Antenna Coatings N/A® 530
Antifouling Coatings N/A 400
Basement Specialty Coatings 400 N/A
Bituminous Roof Coatings 50 300
Bituminous Roof Primers 350 350
Bond Breakers 350 350
Clear Wood Coatings
- Clear brushing N/A 680
lacquers
- Lacquers (including N/A 550
lacquer sand sealers)
- Sanding sealers N/A 350
(other than lacquer
sealers) N/A 350
- Varnishes
Concrete Curing Compounds 350 350
Concrete/Masonry Sealers 100 350
Driveway Sealers 50 N/A
Dry Fog Coatings 150 400
Faux Finishing Coatings 350 350
Fire Resistive Coatings 350 350
Fire Retardant Coatings
- Clear N/A 650
- Opaque N/A 350
Floor Coatings 100 250
Flow Coatings N/A 420
Form-Release Compounds 250 250
Graphic Arts Coatings 500 500
High Temperature Coatings 420 420
Indugtrlal Maintenance 250 250
Coatings
Low Solids Coatings 120 120
Magnesite Cement Coatings 450 450
Mastic Texture Coatings 100 300
Metallic Pigmented Coatings 500 500
Multi-Color Coatings 250 250
Pre-Treatment Wash Primers 420 420
Quick Dry Enamels N/A 250
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Table 3-2. Comparison of VOC Content Limits Between CARB Suggested

Control Measures for 2000 and 2007° (Continued)

2007 SCM 2007 SCM 2000 SCM 2000 SCM
- (g/liter)? (g/liter)? (g/liter)? (g/liter)?

CIRUING Aol (effective (effective (effective (effective
1/1/2010) 1/1/2012) 1/1/2003) 1/1/2004)

Quick Dry Primers, Sealers,

& Undercoaters N/A 200

Primers, Sealers, and

Undercoaters 100 200

Reactive Penetrating Sealers 350

Recycled Coatings 250 250

Roof Coatings 50 250

Rust Preventative Coatings 250 400

Shellacs:

- Clear 730 730

- Opaque 550 550

Specialty Primers, Sealers,

and Undercoaters 100 350

Stains 250 250

Stone Consolidants 450

Swimming Pool Coatings 340 340

SW1.mm1ng Pool Repalr & N/A 340

Maintenance Coatings

Temperature Indicator Safety N/A 550

Coatings

Traffic Marking Coatings 100 150

Tub end Tile Refinish 420 N/A

Coatings

Waterproofing 250 250

Membranes/Sealers

Waterproofing Concrete/ N/A 400

Masonry Sealers

Wood Coatings 275 N/A

Wood Preservatives 350 350

Zinc-Rich Primers 340 N/A

* Limits are expressed in grams of VOC per liter of coating, thinned to the manufacturer’s recommendation,
excluding the volume of water, exempt compounds, or colorant added to tint bases.

® Shaded lines reflect cases where there was a decrease in the allowable limit from 2000 to 2007.
¢ N/A = not applicable, this coating category was not listed in the SCMs for either 2000 or 2007.
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Table 3-3. OTC Model Rule VOC Limits and Comparison to the 1998 Federal Rule®

OTC VvOC 1998 Federal Rule
Coatings Category Subcategory Content Limit | VOC Content Limit
(g/liter) (g/liter)
Flat Coatings 100 N/A
Exterior N/A 250
Interior N/A 250
NonFlat High-Gloss Coatings 250 N/A
NonFlat Coatings 150 N/A
Exterior N/A 380
Interior N/A 380
Antenna Coatings 530 530
Antifouling Coatings 400 450
Anti-Graffiti Coatings N/A 600
Bituminous Coatings and Mastics N/A 500
Bituminous Roof Coatings 300 N/A
Bituminous Roof Primer Coatings 350 N/A
Bond Breakers 350 600
Calcimine Recoaters 475 475
Chalkboard Resurfacers N/A 450
Clear Brushing Lacquer Coatings 680 N/A
Concrete Curing Compounds 350 350
Concrete Curing and Sealing N/A 700
Compounds
Concrete Protective Coatings N/A 400
Concrete Surface Retarders 780 780
Conversion Varnish 725 725
Dry Fog Coatings 400 400
Extreme High Durability Coatings N/A 800
Faux Finishing Coatings 350 700
Fire-Resistive Coatings 350 N/A
Clear N/A 850
Opaque N/A 450
Fire-Retardant Coatings
Clear 650 850
Opaque 350 450
Floor Coatings 250 400
Flow Coatings 420 650
Form Release Compounds 250 450
Graphic Arts Coatings 500 500
Heat Reactive Coatings N/A 420
High-Temperature Coatings 420 650
Industrial Maintenance Coatings 340 450
Impacted Immersion Coatings 780 780
Lacquer Coatings 550 680
Low-Solids Coatings 120 N/A
Magnesite Cement Coatings 450 600
Mastic Texture Coatings 300 300
Metallic Pigmented Coatings 500 500
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Table 3-3. OTC Model Rule VOC Limits and Comparison to the 1998 Federal Rule®

(Continued)

OTC VvOC 1998 Federal Rule
Coatings Category Subcategory Content Limit | VOC Content Limit
(g/liter) (g/liter)
Multi-Colored Coatings 250 580
Nonferrous Ornamental Metal
Lacquers and Surface Protectants N/A 870
Nuclear Coatings 450 450
Pre-Treatment Wash Primers 420 780
Prlmgr, Sealer, and Undercoater 200 N/A
Coatings
Primers and Undercoaters N/A 350
Enamel Coatings 250 450
Quick-Dry Coatings Primers, Sealers, and 200 450
Undercoaters
Recycled Coatings 250 N/A
Repair and Maintenance
Thermoplastic Coatings N/A 650
Roof Coatings 250 250
Rust Preventative Coatings 400 400
Sandmg Sealers (other than lacquer 350 550
sanding sealers)
Sealers (including interior clear N/A 400
wood sealers)
Clear 730 730
Shellacs Opaque 550 550
Specialty Primers, Sealers, and
Undercoater Coatings 350 N/A
Stains 250 N/A
Clear and N/A 550
Semitransparent
Opaque N/A 350
Low Solids N/A 120
Stain controller coatings N/A 720
Swimming Pool Coatings 340 600
Sw1.mm1ng Pool R.epalr and 340 N/A
Maintenance Coatings
Temperature-lndlcator Safety 550 N/A
Coatings
Thermopl.asnc Rubber Coatings 550 550
and Mastics
Traffic Marking Coatings 150 150
Waterproofing Masonry/Concrete 400 N/A
Sealers
Waterproofing Sealers 250 600
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Table 3-3. OTC Model Rule VOC Limits and Comparison to the 1998 Federal Rule®
(Continued)

OTC vOC 1998 Federal Rule
Coatings Category Subcategory Content Limit | VOC Content Limit
(g/liter) (g/liter)

Wood Preservatives 350 N/A

Below Gr.ound Wood N/A 550

Preservatives

Clear and N/A 550

Semitransparent

Opaque N/A 350

Low Solids N/A 120
Varnishes 350 450

Other regional areas have also undertaken study of possible rules for architectural
coatings. For example, the Midwest Regional Planning Organization (RPO) has investigated the
various rules and suggested control levels of others such as CARB and OTC to determine the
potential reduction that could be achieved in their region; however, no formal rules have been
adopted .’ The activities undertaken by this RPO for architectural coatings are not developed to

the point that they are useful for this inventory effort.

3.3 Use of Existing Rules for VOC Content

To obtain as much perspective and insight as possible on the level of VOC in coatings
used in Texas, extensive contacts were made with the industry and available reports on other
states’ survey and SCM activities were also evaluated. The consensus feedback from these
investigations was that the most recent data obtained from architectural industry surveys, such as
the CARB 2005 coating content survey, would not generally be applicable to Texas.*'' The
coating products predominantly marketed in the California region had been formulated based on
VOC limits that were significantly lower than those allowed by existing Texas rules (i.e., Texas
applies the 1998 federal rule). Higher solvent content products are allowed and formulated for

%12 1t may be true that some coatings sold in California are also sold in Texas;

the Texas market.
however, for the higher volume coatings, differences in VOC levels can be pronounced (e.g.,
250 g/l versus 50 g/l). For this reason, on the whole, industry and even other state contacts
voiced doubt that it would be appropriate to use the most recent CARB coatings information for

a 2005 Texas inventory.



Industry sources reported that there is a several year lag time between when new coating
VOC limits are issued and when compliant coatings come online. These sources indicated that
the coatings marketed in Texas are likely a few years behind (in terms of decreasing VOC
content) those reported in the CARB surveys. They speculated that for a 2005 emission
inventory Texas, it would be appropriate and a viable approximation to use the industry survey
data from earlier years in California. For example, CARB conducted architectural coatings
surveys in 2001 and 1998. Data from these surveys formed the foundation of the SCMs issued by
CARB as 2000 SCMs (e.g., some of what was learned by the 2001 data were used to adjust the
2000 SCMs). As described previously, these VOC control limits formed the basis for the model
architectural coatings rule implemented by the OTC for OTC region states. Industry sources,
including coatings manufacturers and the primary industry trade association, commented that use
of the 2000/2001 OTC model rule VOC content limits (which line up almost exactly with the
CARB 2000 SCM levels) would be an acceptable measure of VOC contents for coatings used in
Texas in 2005. The rationale for this approach is that coatings that were in commonplace use in
California in 2000 or so, based on their control limits, would have migrated to other areas of the
country, including Texas, by 2005. By 2005 coatings in California were already under new
SCMs such that California coatings at that time were now even lower in VOC content, and thus
were not applicable for Texas. Industry sources felt the status of coatings used in more stringent
regulatory areas like California in the 2000 time frame would be good indicators of VOC content

for Texas products in 2005.

Generally, comments indicated that the coatings used in Texas in 2005 were below the
VOC content limits contained in the 1998 federal rule (also Texas’ limits), but they were higher
than the levels represented by the 2005 CARB data. Therefore, the 2000 vintage coatings VOC
data represented an appropriate middle ground for the coatings used in Texas in 2005. For these
reasons, the approach was followed for the Texas inventory whereby the VOC content levels
contained in the OTC model rule for architectural coatings were used to represent 2005 VOC

levels in architectural coatings used in Texas. More on this approach is discussed in Section 5.0.

3.4 References for Section 3.0

1. Subpart D-National Volatile Organic Compound Emission Standards for Architectural
Coatings. Title 40: Protection of Environment, Part 59- National Volatile Organic
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10.

11.

12.

Compound Emission Standards for Consumer and Commercial Products. U.S.
Environmental Protection Agency. 63 FR 4887, September 11, 1998.

Email and attachments from Brian Palmer, Eastern Research Group, Inc. to Garry
Brooks, Eastern Research Group. Subject: Summary of AIM coatings actions. June 24,
2008.

Letter from H. Allen Irish, National Paints and Coatings Association to U.S
Environmental Protection Agency, Docket ID No. OAR-2005-0148-Advanced Notice for
Information on Determining the Emissions Reductions Achieved from Limiting the VOC
Content of Architectural Coatings. February 16, 2005.

California Environmental Protection Agency Air Resources Board. 2005 Architectural
Coatings Survey — Final Report. Sacramento, CA. December 2007.

California Air Resources Board. Architectural Coatings — Suggested Control Measure
web page. Internet web link: http://www.arb.ca.gov/coatings/arch/docs.htm . Accessed
August 5, 2008.

Ozone Transport Commission. Model Rule Preamble: Architectural and Industrial
Maintenance Coatings. Located at OTC web site:
http://www.otcair.org/interest.asp?fview=stationary# .

Midwest Regional Planning Organization. Interim White Paper — Midwest RPO
Candidate Control Measures, Source Category: Architectural and Industrial Maintenance
Coatings. Rosemont, IL. March 6, 2006. Located at MRPO web site:
http://64.27.125.175/reports/rpo/Regional%20Air%20Quality/White%20Papers%20Marc
h%202006/AIM_Coatings Ver7.pdf .

Telecon. David Darling, National Paint and Coatings Association with Roger Chang,
Eastern Research Group, Inc. Subject: Data for TCEQ architectural coatings emission
inventory study. June 26, 2008.

Telecon. Mike Butler, Behr Corporation with Roger Chang, Eastern Research Group, Inc.
Subject: Data for TCEQ architectural coatings emission inventory study. June 17, 2008.

Telecon. Richard Williamson, Trinity Coatings Company with Heather Perez, Eastern
Research Group, Inc. Subject: Data for TCEQ architectural coatings emission inventory
study. June 24, 2008.

Telecon. Amy (Regulatory Affairs), Valspar Corporation with Janet Magnum, Eastern
Research Group, Inc. Subject: Data for TCEQ architectural coatings emission inventory
study. June 6, 2008.

Telecon. Paul Clemens, Houston Society for Coatings Technology with Roger Chang,
Eastern Research Group, Inc. Subject: Data for TCEQ architectural coatings emission
inventory study. May 30, 2008.


http://www.arb.ca.gov/coatings/arch/docs.htm
http://www.otcair.org/interest.asp?fview=stationary
http://64.27.125.175/reports/rpo/Regional%20Air%20Quality/White%20Papers%20March%202006/AIM_Coatings_Ver7.pdf
http://64.27.125.175/reports/rpo/Regional%20Air%20Quality/White%20Papers%20March%202006/AIM_Coatings_Ver7.pdf

40 SUMMARY OF DATA COLLECTION PROCESS

The initial thought for this project was to collect and develop state-specific data for the
architectural coatings sold and used in Texas. As a guide for this process, we examined surveys
done by other states to gain greater knowledge on the types of data needed to be requested and
the overall complexity of the surveys. Given the large number of coating product categories
within architectural coating (over 50 depending on how they are grouped) and the thousands of
individual coatings within each category; the large number of companies that would need to be
surveyed (possibly over 800); and the short amount of time available for the project (just over
three months); it was determined that performing a full fledged survey of the architectural
coatings industry was not feasible in our time frame. Even if a survey could have been developed
and distributed, there would not have been adequate time available for recipients to respond and

for responses to be analyzed and incorporated into an emissions estimation approach.

For these reasons, an approach was adopted for the project whereby attempts were made
to identify and collect state level data on coatings usage (i.e., gallons/yr used) and to characterize
the VOC and other organic contents of the coatings used to as fine a level as possible (e.g., by
specific coating, by broad coating category such as flat interior WB paints or SB lacquers; or by
broad determinations such as overall WB versus SB). The combination of these data could yield
reasonable state-specific area source emission estimates for architectural coatings. Data
collection efforts were geared to direct contacts by telephone and e-mail with industry trade
groups and coating manufacturers, state air agencies with architectural coating activities, and
government agencies. Extensive research was also performed on the Internet for technical

reports, data, and other pertinent studies.

Overall, this data collection effort met with limited success. There were some excellent
perspectives gained from the industry on how it functions and the mentality on what coatings are
used where in the country. We were able to gain a good handle on the coatings activity data that
the industry recognizes as the best to use. Where the industry contacts fell short was on the
question of VOC and specific organic constituent content by coating products or product
categories. The coatings industry would not provide much in the way of specifics for these
parameters (often citing claims of confidentiality); however, they did provide some indications

of trends in coatings and provided good feedback on the expected level of VOC in Texas

4-1



coatings for the 2005/2006 time period. They were able to relate these levels to VOC content
limits expressed by the various federal and state regulatory programs in place now and in the
past. Based on the information identified, we were able to obtain data to construct county-level
emissions estimates for architectural coatings area sources that are improvements over just
applying the average composite emission factors developed by the various regulatory programs.

More details on the data collection process are described below.

4.1 Industry Contacts

Our industry contacts consisted of discussions with the main national trade association,
the National Paint and Coatings Association (NPCA), several state and local trade groups in
Texas; and with coating manufacturers. The NPCA was very friendly and cooperative with our
efforts to collect information; however, they did not ever provide any quantitative data of any
type. We had the distinct impression from them that they would be providing data (as evidenced
by our calls to manufacturers who said they were working with NPCA on a response to our
questions); however, this did not happen. They mostly provided us copies and references to

reports/data that we already had.

The NPCA indicated that accurately collecting the data we were after would require an
expansive survey of manufacturing companies costing millions of dollars and taking an extensive
amount of time. They were not willing to assist us in such an endeavor. The NPCA commented
that they have been intimately involved with EPA and state efforts to regulate VOC emissions
from architectural coatings. Their industry position was that the average per capita emission
factors developed by these regulatory programs were good indicators of architectural coating
emissions. In terms of Texas specifically, the NPCA felt the most recent CARB VOC limits were
too low for Texas conditions and would tend to underestimate emissions. Similarly, they
believed that the current federal standard limits are higher than actual coatings in use and
application of these limits to calculate state VOC emissions would overestimate emissions. They
were supportive of an approach that used the older 2000 CARB VOC limits (same as OTC

model rule limits) as data indicative of Texas coatings in use in 2005.'

Within Texas attempts were made to collect information from the Texas Paint Council,
the Dallas Paint and Coatings Association, the Dallas Society for Coatings Technology, the

Houston Society for Coatings Technology, and the Houston Paint and Coatings Association.
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Overall, the response from these groups was poor, and little useful information was supplied by
them. A representative of the Texas Paint Council did share some limited perspectives about SB

and WB coating use in Texas; however, no data supporting these claims were ever provided.

The most significant effort with industry involved contacts directly with coating
manufacturers. A list of the top 50 coating manufacturers in North America was able to be
obtained.” This information along with input from the NPCA indicated that a handful of
companies dominated the architectural coatings market. Of the 50 firms listed, calls were placed
to top 20 companies, which represented an estimated 94% of the global paint market. The
manufacturer contacts are summarized in Table 4-1, including an indication of the kinds of

information they provided.

4.2  State Agency Contacts

In addition to architectural coatings research performed by the CARB, several other
states and RPOs have also addressed the source category through technical data surveys and/or
regulatory development efforts. These efforts and their potential applicability to the Texas

inventory effort are described below.

4.2.1 CARB Surveys

The CARB regularly conducts architectural coatings surveys. Surveys have been
conducted in 1976, 1981, 1989, 1993, 1998, 2001, and most recently in 2005.> The 2005 survey
was conducted for coatings sold in 2004 and information was solicited from almost 900
companies for products sold in 52 coatings categories. A copy of the survey form is contained in
Appendix A. About half of the recipients responded but did not provide actual coatings data
because of three reasons: they did not sell or use coatings in CA in 2004, they did not
manufacture coatings, or another company unit (of a larger corporate entity) would be reporting
their sales. A total of 197 companies did report data of some type. The CARB survey solicited
sales information and VOC content data, including the specification of the major volatile organic

ingredients of the coatings. Many of the data obtained from the survey were delineated by the



Table 4-1. Top 50 North American Coating Manufacturers and Summary of Information Provided

Order

Company Name

Total Coating
Sales

% of Global
Sales

Summary of Data Provided

PPG Industries, Inc.

$6.3 billion

19.69%

Contacted. No sales or VOC content data provided. Contact
suggested that probably 95% of paints sold in Texas would be WB.

Sherwin-Williams Co.

$5.7 billion

17.76%

Contacted. No sales or VOC content data provided. Contact noted
that seasonality would be a factor in Texas since the climate was
favorable year round for painting. She thought that CA data (from
CARB survey) could be used to obtain VOC levels for latex paints
since latex mostly would be used in Texas, and it should be basically
the same latex as used in CA.

DuPont Coatings

$4.1 billion

12.78%

Contacted. They do not sell architectural coatings.

Valspar Corp.

$2.7 billion

8.32%

Contacted. No sales or VOC content data provided. Contact
Indicated VOC concentrations are not available specifically for
Texas. Coatings sold in Texas are the same as those sold in the
majority of the U.S. The VOC composition varies by product; but is
generally 250 grams/liter or less. Climate influenced sales in Texas
would be in the range of 50-90 degrees. VOC speciation data is
attainable by specific product from MSDS. Primary distributors in
Texas are Lowe's and DIY stores.

RPM International, Inc.

$2 billion

6.23%

NA, they do not sell architectural coatings.
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Table 4-1. Top 50 North American Coating Manufacturers and Summary of Information Provided (Continued)

Order

Company Name

Total Coating
Sales

% of Global
Sales

Summary of Data Provided

Behr Process Corporation

$1.8 billion

5.52%

Contacted. No sales or VOC content data provided. Comments
indicated architectural coatings compositions do vary by state for
their company. Products sold in one state may not be sold in another.
Behr produces almost all latex paints, except SB paints are made for
Texas and Arizona. Paint sales generally show little seasonality. As
a company around the country Behr paints run about 95% water and
5% solvent. The higher solvent products are used for rust
preventatives and primers. They noted that since Texas follows the
1998 federal rule, solvent levels will generally be a little higher than
elsewhere in the country. They supported using the current OTC
model rule VOC limits for emissions estimation, noting these limits
are between the current Federal and South Coast (CARB) limits. The
reason is because OTC, South Coast, and CARB are driving the
industry VOC levels lower and lower; therefore, the Federal rule
limits would be too high to accurately portray the VOC/HAPs in
most all coatings. They felt the best approach is to use the current
OTC rule (same as 2000 CARB) and not the new CARB limits
being developed. Another reason to also follow OTC is that U.S.
East Coast and Canada have more ethylene glycol in their paints to
prevent freezing, which isn’t much of an issue on the West Coast.

ICI Paints-North America

$1.7 billion

5.17%

Contacted. No sales or VOC content data provided. The contact did
indicate that the company’s coatings sold in Texas did not differ
from those sold in any other state. They manufacture low VOC paint
for all states. Contact indicated that any data on sales figures or
VOC content would be confidential.

Comex Group

$1.4 billion

4.46%

Parent Company in Mexico

BASF Coatings

$1 billion

3.12%

NA, they do not sell architectural coatings.
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Table 4-1. Top 50 North American Coating Manufacturers and Summary of Information Provided (Continued)

Order

Company Name

Total Coating
Sales

% of Global
Sales

Summary of Data Provided

Benjamin Moore & Co.

$1 billion

3.12%

Contacted. No sales or VOC content data provided. Said no data for
content in Texas were available. We were referred to their web site
for MSDS data. One contact person offered up a range of VOC in
their coatings from 50-400 grams/liter.

11

Dunn-Edwards Corp.

$426 million

1.33%

Contacted. No sales or VOC content data provided. The company
primarily distributes paint to CA, AZ, NM, and NV. Their only
distribution point in Texas is El Paso.

12

Kelly-Moore Paint Co., Inc.

$350 million

1.09%

Contacted. No sales or VOC content data provided. The contact
indicated that the company did not have a large distribution in
Texas.

13

Rohm and Haas Co.

$332 million

1.03%

Contacted. They do not sell architectural coatings.

14

True Value Company

$328 million

1.02%

Contacted. Data on both sales levels and VOC content provided.
Contact indicated that historically, flat and non-flat coating products
have been running at 100g/1 VOC; however, within their company,
they have been reformulated and in the future will be produced with
50g/1 VOC. The VOCs in flat and non-flat coatings have dropped
since the CARB 2005 survey. Except for their floor paints and one
all purpose interior/exterior paint for CA and OTC, there are no
other restrictions. There are no climate or other issues which affect
sales in Texas. There is no seasonality for coating sales in Texas.
The market shares are fairly uniform throughout the year. The
estimated sales run about $110 million/year or 5 million gallons/year
with half million in solvent, the rest (4.5 million) in water-based
coatings.
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Table 4-1. Top 50 North American Coating Manufacturers and Summary of Information Provided (Continued)

i 0,
Order Company Name Vel T /ol @038 Summary of Data Provided
Sales Sales
Product category information.
Flat (int/ext): 0.85 Ibs/gal or 100g/1 VOC
Non-Flat: 0.42 lbs/gal or 50g/1 VOC
Non-Flat, high gloss: 2 Ibs/gal or 250g/1 VOC
14 True Value Company (Cont.) $328 million 1.02% Floor coatings: 2.1 lbs/gal or 250g/1 VOC
Floor coatings: 3.3 Ibs/gal or 400 g/1
Metallic coatings: 4.2 Ibs/gal or 500 g/l
Primers: 1.6 lbs/gal or 200 g/1
Rust preventative coatings: 3.5 Ibs/gal or 420 g/l
Stains (exterior): 2.1 Ibs/gal or 250 g/l
15 Ennis Paint, Inc. $301 million 0.94% NA, they do not sell architectural coatings.
16 | cpr $200 million 0.62% No distribution to Texas
17 TIGER Drylac U.S.A., Inc. $160 million 0.50% NA, they do not sell architectural coatings.
18 Ace Hardware Corp. $150 million 0.47% Contgcted. Agreed to review questions on coatings, no data ever
provided
19, 20 | Chemcraft International $146 million 0.45% NA, they do not sell architectural coatings.
19, 20 . . xrens
M.A. Bruder & Sons Inc. $146 million 0.45% Acquired by Sherwin Williams
21 Diamond Paints Co. $130 million 0.41% Contacted. No response ever received.
22 Spraylat Corp. $121 million 0.38% Not Contacted
23 Insl-x Products Corp. $120 million 0.37% Not Contacted
24 ELANTAS PDQG, Inc. $118 million 0.37% Not Contacted
25 Vista Paints $105 million 0.33% Not Contacted
26 Red Spot Paint & Varnish Co. $103 million 0.32% Not Contacted
27 LORD Corporation $100 million 0.31% Not Contacted
28 Tnemec Company, Inc. $96 million 0.30% Not Contacted
29 Yenkin-Majestic Paint Corp. $95 million 0.30% Not Contacted
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Table 4-1. Top 50 North American Coating Manufacturers and Summary of Information Provided (Continued)

Order Company Name Totaé Ul o @iz Summary of Data Provided
ales Sales
30 Quest Specialty Chemicals, Inc. $87 million 0.27% Not Contacted
31 Willamette Valley Co. $79 million 0.25% Not Contacted
32 Columbia Paint & Coatings $74 million 0.23% Not Contacted
33 Seibert Powder Coatings $63 million 0.20% Not Contacted
34 California Products Corp. $60 million 0.19% Not Contacted
35 Hentzen Coatings, Inc. $55 million 0.17% Not Contacted
36 Gemini Industries $51 million 0.16% Not Contacted
37 Aervoe Industries, Inc. $50 million 0.16% Not Contacted
38,39 | Daubert Chemical Co., Inc. $42 million 0.13% Not Contacted
38, 39 | Deft, Inc. $42 million 0.13% Not Contacted
40, 41 | United Gilsonite Laboratories $40 million 0.12% Not Contacted
42 Sheboygan Paint Co. $37 million 0.12% Not Contacted
43 McCormick Paints $37 million 0.12% Not Contacted
44 The Muralo Co., Inc. $33 million 0.10% Not Contacted
45 Farrell-Calhoun, Inc. $32 million 0.10% Not Contacted
46 U.S. Paint Corp. $31 million 0.10% Not Contacted
47 INX International Ink Co. $30 million 0.09% Not Contacted
48 Waverly $27 million 0.09% Not Contacted
49, 50 | O’Leary Paint Co. $20-25 million 0.07% Not Contacted
49, 50 | Anchor Paint Manufacturing Co. $23 million 0.07% Not Contacted
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companies as trade secrets and had to be considered business confidential by the CARB. To
address these confidentiality concerns, the CARB implemented the “Three Company Rule,”
whereby any sales data that did not represent at least three companies’ values was concealed

from release.

The top ten companies surveyed represented 81% of the total sales and the other 187
companies presented the remaining19%. Over 50% of the companies that submitted data were
classified by the CARB as small businesses (less than 250 employees). In addition over 50% of
the companies indicated that they did not exclusively market coatings in CA. Based on its long
history of success with architectural coatings industry surveys and the depth and breadth of the
technical survey itself, it is generally acknowledged that the CARB survey results are of high
quality. However, as mentioned earlier in Section 4.1, the NPCA did not think the 2005 survey
data should be applied to Texas because California’s VOC limits for 2005 are much stricter than
what Texas coatings had to meet. The 2005 CARB survey did, however, include a methodology
for estimating VOC emissions associated with coating cleanup and thinning activities that is
pertinent to the Texas inventory. This concept and how it was applied in the Texas inventory is

discussed in more detail in Section 5.3.2.

4.2.2 OTC Surveys

As described previously (in Section 3.2), the OTC has embarked on programs to get
member states to establish consistent VOC control rules for architectural coatings manufacture.
Contacts directly to the OTC indicated that the only information they had to offer was what was
available from their web site. This information consisted of the model rule that OTC had
developed for member states and a technical analysis quantifying the expected VOC reductions
from region-wide application of the model rule and the extent of compliant coatings available at

that time.*>®

A number of OTC states were also contacted in addition to California and OTC. Of the
OTC states, only New York and Pennsylvania were found to have conducted architectural
coatings manufacturer surveys. Both of these state agencies were contacted multiple times to
gain more information on their surveys. New York described that they had primarily surveyed
companies to assemble improved coatings sales/usage numbers for 2005. For their ultimate

inventory, they plan to apply coating VOC and organic speciation content information from the
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CARB surveys with data from their sales survey. The state contact indicated that data from their
survey will not be available until the fall of 2008 at the earliest. At that point it is likely the state
will need more time to peer review the data before it is released to the public.’” Therefore, the
New York air agency was not willing to release any information from their architectural coatings

survey to us at this time.

Pennsylvania confirmed that they had conducted a coatings manufacturer survey in 2006.
Surveys went out to every contact on the 2005 CARB survey contact list. Two to four mailings
of the survey went out, each one worded more aggressively. Ultimately, Pennsylvania received
approximately 300 responses. Since no effort was made to tailor the CARB contact list to those
that may do business in Pennsylvania, the majority of responses were exemptions from
companies that did not sell paint in the state. They are not releasing any of their data at this time
either, as they are waiting to see what kind of final results New York obtained so they can

compare results.”

The other OTC states were also contacted to see what methodology they employed to
estimate architectural coating emissions. Contacts to other OTC states (Connecticut, Maine,
Maryland, and New Jersey), indicated that no architectural coatings manufacturer surveys were
conducted by these states. These states just reported that they were using population as the
activity parameter and the composite average emission factor derived from the national rule (i.e.,
3.6 Ibs VOCl/capita/yr) to estimate emissions. The OTC commented that they (OTC) had wanted
to conduct a regional survey for architectural coatings, including all of their member states;
however, this turned out to not be possible as some state laws on data sharing made some states’

participation infeasible.’

The Connecticut Department of Environmental Protection used a top-down approach
using EIIP factors and applied a 20% emission control reduction to meet the OTC Model Rule.’
The Maryland Department of the Environment reported using AP-42 factors and, when
applicable, the OTC VOC content limits. Population was used as the activity data surrogate."
Maine simply used the OTC methodology, but used the federal limit for clear varnishes and
stains.'' New Jersey also employs the EIIP’s alternative method, which incorporates the use of
per capita emission factors and population to estimate emissions.'*> The OTC was contacted to

get specific information on how the OTC estimates architectural coatings emissions. The OTC
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indicated that they currently use population activity with per capital emission factors to

determine architectural coating emissions.’

4.3 Government Agency Contacts

After speaking several times with industry trade associations and coating manufacturers
and reviewing excerpts from available industry marketing studies, we began to receive consistent
information that the best source of architectural coatings activity data was the data compiled
annually by the U.S. Census Bureau/Economics and Statistics Administration. Both industry
sources and published marketing studies cited Census Bureau data as their source for coatings

1, 13,14 . .
-1314 The Census Bureau produces information known as the “Current

activity information.
Industrial Reports (CIR).”'>!® The CIR data are available for numerous NAICS sectors and
subsectors, including manufacturing sector 325 for Paints and Allied Products. The CIR program
has been providing quarterly and annual measures of industrial activity for over 100 years.
Manufacturers are directly surveyed by the Census Bureau, and all responses are prepared in a
way to protect data and business confidentiality. The Census Bureau indicated that shipments
data are only collected on a national basis and are not available at a state level to protect
confidentiality for manufacturers.'” ERG obtained the survey forms used to collect the CIR data

and confirmed that the data are only available at a national level. Industry sources noted that

population would be the best surrogate parameter to use to allocate CIR data to a state level.'

Since CIR data are developed quarterly, the data were found to also potentially be helpful
for assessing the seasonality of architectural coatings use. For the 2005 and 2006 data evaluated,
the trend clearly indicated that the second and third quarters of the calendar year had higher

coatings shipments.'®

4.4 Other Data Collection

In the course of investigating the availability of activity and emissions/VOC content
information for architectural coatings, we identified multiple “market analysis” studies for the
industry. These types of studies are typically conducted and sold by private consultant firms or
industry trade groups. Costs for the study reports and data can run from $2,500 up to $15,000. In
particular, two such studies were identified as possibly promising for this emission inventory
project. One such study was actually developed and marketed by the NPCA. It is called “U.S.

Paint and Coatings Market Analysis (2006-201 1).”" ERG approached the NPCA about a
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possible purchase of the study and were told it would not be of much added benefit to us since all
of the coatings shipments data for the report came from Census Bureau data.' The NPCA did not
think the report would provide us the kinds of data we needed to pursue the goals of the

inventory analysis.

The second report identified had the title “Paint and Coatings — 2007/2008 Market
Outlook.”" ERG was able to contact the publisher and obtain several sample pages from this
report to gauge its potential applicability to our work. From the data we reviewed and follow-up
contacts with the publisher, we learned that this market analysis publication for architectural
coatings also relied on U.S. Census Bureau data for its activity information. A check of the
limited sample of the data we received confirmed that it was in agreement with the Census
Bureau data. Once again, this finding was consistent with what we had been told by industry

representatives at the NPCA.

It appears that purchasing the complete versions of these documents was not warranted at
this time, especially for the purpose of obtaining coatings activity data. The same basic data can
be obtained from other sources for free. These reports do have a lot of good information to
describe and characterize the industry and companies, but that level of detail is not overly helpful

for the primary Texas architectural coatings area source inventory effort.

45  Architectural Coatings Activity Data

As mentioned in Section 4.3, many sources indicated that the CIR data represented the
best source of architectural coatings activity data for our inventory purposes. The CIR collects
quarterly and annual measures of industrial activity in terms of shipment quantities and value.
The CIR for Paints and Allied Products'® includes national shipment information disaggregated
to 24 unique product codes for the Architectural Coatings category. These shipment data by
product category are summarized in Table 4-2. The shipment quantities were used to

approximate actual sales data. However, the specific amounts actually sold from stores after the



Table 4-2. 2005 CIR National Unadjusted and Adjusted
Shipment Quantities for Architectural Coatings®

National 2005 National 2005
Product Unadjl_Jsted Adjus_ted
Description C_oatlng C_oatlng
Shipments Shipments
(1000 Gallons) | (1000 Gallons)
Architectural coatings (Total) 771,686 720,536
Exterior solvent-based 75,618 70,606
Solvent thinned paints and tinting bases, including barn and roof
paints 19,972 18,648
Solvent thinned enamels and tinting bases, including exterior-interior 14,916 13.927
floor Enamels
Solvent thinned undercoaters and primers 9,767 9,120
Solvent thinned clear finishes and sealers 5,685 5,308
Solvent thinned stains, including shingle and shake 14,998 14,004
Other exterior solvent thinned coatings, including bituminous paints 10,280 9,599
Exterior water-based 193,803 180,957
Water thinned paints and tinting bases, including barn and roof paints 110,918 103,566
Water thinned exterior-interior deck and floor enamels 3,609 3,370
Water thinned undercoaters and primers 28,992 27,070
Water thinned stains and sealers 23,364 21,815
Other exterior water thinned coatings 26,920 25,136
Interior solvent-based 57,771 53,942
Flat solvent thinned wall paint and tinting bases, including mill white
paints 2,644 2,469
Gloss and quick drying enamels and other gloss solvent thinned
. 3,383 3,159
paints and Enamels
Semigloss, eggshell, satin solvent thinned paints, and tinting bases 12,428 11,604
Solvent thinned undercoaters and primers 22,591 21,094
Solvent thinned clear finishes and sealers ) (*)
Solvent thinned stains 1,130 1,055
Other interior solvent thinned coatings * *)
Interior water-based 434,791 405,972
Flat water thinned paints and tinting bases 171,055 159,717
Semigloss, eggshell, satin, and other water thinned paints and tinting
bases 191,012 178,351
Water thinned undercoaters and primers 33,538 31,315
Other interior water thinned coatings, stains, and sealers 39,186 36,589
Architectural lacquers 7,636 7,130
Architectural coatings, n.s.k. 2,067 1,930

(*) Withheld to avoid disclosing data for individual companies; data are included in higher level totals.
n.s.k. = Not specified by kind.
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coatings were shipped and applied by users is unknown. Therefore, shipment data may represent
an overestimation of coating sales, but serves as a reasonable surrogate for inventory

development purposes).

The 2005 CIR activity data were used for estimating emissions in the Texas inventory.
CIR data for 2006 were available, but were not significantly different enough from 2005 (see
Table 4-3) to warrant generating a separate set of inventory estimates. Data for 2007 were
recently made available by the Census Bureau; however, after reviewing the CIR data files, it
was clear that the CIR data frequently undergo numerous revisions before the data are finalized.
As a result, the newly released initial 2007 activity data were not deemed to be appropriate for

use in the Texas architectural coatings inventory.

Table 4-3. Comparison of 2005 versus 2006 Architectural Coatings Data From CIR

2005 Shipments 2006 Shipments Percent
Quantity (gal) Quantity (gal) Difference
771,686,000 760,855,000 1.40%

45.1 Adjust CIR Data for Surveying Technique and Imports/Exports

The raw reported CIR survey data had to be adjusted to accurately reflect actual
shipments of architectural coatings. Adjustments were required to address issues pertaining to a
less than 100% survey of the industry (by the Census Bureau) and the role of imports/exports in
ultimate shipments. The first adjustment factor pertains to correcting the survey results to
properly present the national shipment values. The product category shipments data were
estimated from survey results that represent approximately 95% of the industry, so an adjustment
factor of 0.984, supplied by the Census Bureau, was required to adjust the values to represent

100% of the industry. '®

The second adjustment factor takes into account the amount of coatings that is exported
and imported. Since the survey includes total shipments, these values needed to be adjusted by
international trade data to obtain net domestic consumption data. The adjustments were based on
value data from the CenStates Database on International Trade.'® Data analysis indicated a net
export with no seasonal variation, so an adjustment factor of 0.9489 was calculated from the

import/export trade data and then used to further adjust the shipments data for domestic
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consumption. Table 4-4 summarizes the net export of coatings monthly and annually and its
effect on net overall domestic shipments. As shown in Table 4-5, the net decline was then
divided by the 2005 Total Paint and Allied Products value of shipments'® to obtain the
imports/exports adjustment factor. It should be noted that the adjustment factor was based on the
dollar value of shipments and not quantities (i.e., gallons/yr). The reason for this is that the

exports and imports data were only available in terms of dollar values.

Table 4-4. U.S. International Trade Statistics: Value of Exports, Imports, and Difference
for Paints and Coatings (thousands of dollars)

Net Decline in

2005 Months Exports Imports Domestic

Shipments
January $127,230 $59,112 $68,118
February $131,523 $57,290 $74,233
March $151,445 $70,097 $81,348
April $146,089 $64,605 $81,484
May $159,878 $62,612 $97,266
June $162,086 $62,850 $99,236
July $140,741 $54,360 $86,381
August $160,118 $71,982 $88,136
September $150,695 $61,484 $89,211
October $155,317 $66,620 $88,697
November $149,779 $63,363 $86,416
December $135,100 $56,415 $78,685

Total Annual $1,770,001 $750,790 $1,019,211

Table 4-5. Coatings Adjustment Factor Based on Net Decline from Exports

Annual Net decline in shipments (thousands of dollars) $1,019,211
Total 2005 Shipment Value (thousands of dollars) $19,945,228
Percent Annual loss due to exports 0.05110
Adjustment Factor 0.94890

Table 4-2 shows the 24 coatings categories and both the unadjusted (for survey
corrections and import/export data) and adjusted activity data for 2005. The box below illustrates
an example of how net coatings shipments estimates were calculated taking into consideration

the survey factor and the imports/exports adjustments.
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Example Calculation — Determination of net coatings shipments from CIR data

Unadjusted Total Annual Architectural Coatings = 771,686,000 gallons

Survey Correction Factor = 0.984
Import/Export Factor = 0.9489

For an individual coatings category, multiply the shipment data by the two
adjustment factors to obtain the adjusted shipment data.

771,686,000 gallons * 0.984 * 0.9489 = 720,536,370 gallons

720,526,370 gallons of architectural coatings were sold in the United
States in 2005.

4.5.2 Adjust CIR Data for Water and Exempt Solvents Contents

After the CIR data were adjusted for the survey corrections and imports/exports, the
shipments data also had to be modified to remove the amounts of water and exempt solvents in
the coatings. This adjustment was necessary because VOC content (in 1bs/gal coating) emission
factors used for the inventory were in units of VOC less water and other exempt solvents.
Without these adjustments, the activity data and emission factors used to estimate emissions

would not have been in compatible units.

The adjustment factors were formulated based on the percent water and percent exempt
solvent of various coating subtypes from the 2001 CARB architectural coatings survey.'’ Since
the subtypes from the CARB report did not link perfectly with the CIR data coating categories,
products within a subtype were averaged to obtain a representative adjustment factor for the
subtype. For water-borne and solvent-borne categories, the adjustment factor is an average of
each of the water or solvent-borne subtypes deemed to be a match to the overall product
category. Tables 4-6 and 4-7 summarize the data values used to calculate average water and
exempt solvents contents for coatings and present the average content values. Table 4-8 displays
the combined water and exempt solvents adjustment factors used to make the final adjustment to
the CIR architectural coatings activity data. The final adjusted activity data by product

subcategory, used for emissions estimation calculations, are also given in Table 4-8.



Table 4-6. Percentage of Water Removed by Architectural Coating Subtype

Product Description

Volume % Water

Coatings Category Data Used | Value

| Average

Exterior solvent-based

Solvent thinned paints and tinting bases, including barn and roof paints

. Roof

. Bituminous Roof

0.67

. Bituminous Roof Primer

Solvent thinned enamels and tinting bases,
including exterior-interior floor enamels

. Nonflat High Gloss

. Nonflat Low Gloss

. Nonflat Medium Gloss

0.8

. Quick dry enamel

. Floor

Solvent thinned undercoaters and primers

. Specialty primer/sealer/undercoater

. Primer/sealer/undercoater

. QD Primer/sealer/undercoater

Solvent thinned clear finishes and sealers

. Shellacs-Clear

. Varnishes-Clear

. Primer/sealer/undercoater

. QD Primer/sealer/undercoater

. Sanding sealers

Solvent thinned stains, including shingle and shake

. Stains-Clear/Transparent

N[N BR|WIN|— W[N] |W|N|— W[~

. Stains Opaque

OO ||| |R || |C|O|W|— OO (OO

Other exterior solvent thinned coatings, including bituminous paints

Average of all exterior solvent-based

1.22
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Table 4-6. Percentage of Water Removed by Architectural Coating Subtype (Continued)

Product Description

Volume % Water

Coatings Category Data Used | Value [ Average
Interior solvent-based
Flat solvent thinned wall paint and tinting bases, including mill white 1. Flat 0 0
paints
1. Nonflat High Gloss 0
Gloss and quick drying enamels and 2. Nonflat Low Gloss 0 1
other gloss solvent thinned paints and enamels 3. Nonflat Medium Gloss 1
4. Quick dry enamel 3
1. Nonflat High Gloss 0
Semigloss, eggshell, satin solvent thinned paints, and tinting bases 2. Nonflat Low Gloss 0 0.33
3. Nonflat Medium Gloss 1
1. Specialty primer/sealer/undercoater 0
Solvent thinned undercoaters and primers 2. Primer/sealer/undercoater 6 2
3. QD Primer/sealer/undercoater 0
Solvent thinned stains L Sta%ns—Clear 0 0
2. Stains-Opaque 0
1. Sanding sealers 0
2. Shellacs-Clear 6
Solvent thinned clear finishes and sealers 3. Varnishes-Clear 0 24
4. Primer/sealer/undercoater 6
5. QD Primer/sealer/undercoater 0
Other interior solvent thinned coatings Average of all interior solvent-based 1.28

4-18




Table 4-6. Percentage of Water Removed by Architectural Coating Subtype (Continued)

_ Volume % Water
Product Description Coatings Category Data Used | Value | Average
Exterior water-based
1. Roof 48
Water thinned paints and tinting bases, including barn and roof paints 2. Bituminous Roof 52 47
3. Bituminous Roof Primer 41
Water thinned exterior-interior deck and floor enamels 1. Floor 34 34
1. Specialty primer/sealer/undercoater 49
Water thinned undercoaters and primers 2. Primer/sealer/undercoater 59 55.33
3. QD Primer/sealer/undercoater 58
1. Sanding sealers 66
2. Stains-Clear/Transparent 69
Water thinned stains and sealers 3. Stains Opaque 63 64.2
4. Waterproofing Concrete/Masonry 53
Sealers
5. Waterproofing Sealers 70
Other exterior water thinned coatings Average of all exterior water-based 55.17
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Table 4-6. Percentage of Water Removed by Architectural Coating Subtype (Continued)

‘o Volume % Water
Product Description Coatings Category Data Used | Value | Average
Interior water-based
Flat water thinned paints and tinting bases 1. Flat 60 60
1. Nonflat High Gloss 56
. . . . . 2. Nonflat Low Gloss 59
Semigloss, eggshell, satin, and other water thinned paints and tinting bases 3 Nonflat Medium Gloss 0 57
4. Quick dry enamel 53
1. Primer/sealer/undercoater 59
Water thinned undercoaters and primers 2. QD Primer/sealer/undercoater 58 55.33
3. Specialty Primer/ sealer/undercoater 49
1. Sanding sealers 66
2. Stains-Clear 69
Other interior water thinned coatings, stains, and sealers 3. Stains-Opaque 63 64.2
4. Waterproof sealers 70
5. Waterproof Concrete/Masonry sealers 53
Other
Architectural lacquers* 1. Lacquers 58 58
Architectural coatings, n.s.k.* WB: Average of all water-based products 57.48
SB: Average of all solvent-based products 2.77

* Specific composition not defined by CIR data. Assumed a 50/50 split between solvent-based and water-based materials for emissions estimation purposes.
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Table 4-7. Percentage of Exempt Solvents Removed by Architectural Coating Subtype

Product Description

Volume % Exempt Solvents

Coatings Category Data Used

\ Value | Average

Exterior solvent-based

Solvent thinned paints and tinting bases, including barn and roof paints 0 0
1. Nonflat High Gloss 1
Sg;::gts thinned enamels and tinting bases, including exterior-interior floor § Egﬁgg: Il\f::ligt}r?séloss 8 02
4. Quick dry enamel 0
5. Floor 0
Solvent thinned undercoaters and primers 0 0
Solvent thinned clear finishes and sealers 0 0
Solvent thinned stains, including shingle and shake 0 0
Interior solvent-based
Fla}t solvent thinned wall paint and tinting bases, including mill white 0 0
paints
Snl;)rsnse?;ld quick drying enamels and other gloss solvent thinned paints and ; Egﬁgz El)il; ((;Tlt;)ssss (1) 033
3. Nonflat Medium Gloss 0
1. Nonflat High Gloss 1
Semigloss, eggshell, satin solvent thinned paints, and tinting bases 2. Nonflat Low Gloss 0 0.33
3. Nonflat Medium Gloss 0
Solvent thinned undercoaters and primers 0 0
Solvent thinned stains 0 0
Solvent thinned clear finishes and sealers 0 0
Other interior solvent thinned coatings Average of all interior solvent-based 0.22
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Table 4-7. Percentage of Exempt Solvents Removed by Architectural Coating Subtype (Continued)

Product Description

Volume % Exempt Solvents

Coatings Category Data Used \ Value

| Average

Exterior water-based

Water thinned paints and tinting bases, including barn and roof paints

Water thinned exterior-interior deck and floor enamels

Water thinned undercoaters and primers

Water thinned stains and sealers

Other exterior water thinned coatings

SO |Oo|Oo|O

o000 |O

Interior water-based

Flat water thinned paints and tinting bases

Semigloss, eggshell, satin, and other water thinned paints and tinting bases

Water thinned undercoaters and primers

Other interior water thinned coatings, stains, and sealers

(=} Rl Rl He)

o|jo|o|o

Other

Architectural lacquers*

1. Lacquers 11

11

Architectural coatings, n.s.k.*

WB: Average of all water-based products

0

SB: Average of all solvent-based products

0.16

* Specific composition not defined by CIR data. Assumed a 50/50 split between solvent-based and water-based materials for emissions estimation purposes.
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Table 4-8. Total Adjustment for Water and Exempt Solvents Content by Architectural Coating Subtype

Coatings Shipments

Total % -
Vol. % Vol. % . Adjusted for Water
. Adjustment
Product Description Water Exempt and Exempt
For Water and
Value | Solvents Value Solvents (1000s of
Exempt Solvents
gallons)

Exterior solvent-based 69,936
Solvent thinned paints and tinting bases, including barn and roof paints 0.67 0 0.67 18,524
Solvent thinned enamels and tinting bases, including exterior-interior floor 0.8 0.2 1 13,788
enamels ) )
Solvent thinned undercoaters and primers 2 0 2 8,937
Solvent thinned clear finishes and sealers 2 0 2 5,202
Solvent thinned stains, including shingle and shake 0 0 0 14,004
Other exterior solvent thinned coatings, including bituminous paints 1.22 0 1.22 9,481
Exterior water-based 88,285
Water thinned paints and tinting bases, including barn and roof paints 47 0 47 54,890
Water thinned exterior-interior deck and floor enamels 34 0 34 2,224
Water thinned undercoaters and primers 55.33 0 55.33 12,091
Water thinned stains and sealers 64.2 0 64.2 7,810
Other exterior water thinned coatings 55.17 0 55.17 11,269
Interior solvent-based 53,116
Flat solvent thinned wall paint and tinting bases, including mill white paints 0 0 0 2,469
Gloss and quick drying enamels and other gloss solvent thinned paints and 3,117

1 0.33 1.33
enamels
Semigloss, eggshell, satin solvent thinned paints, and tinting bases 0.33 0.33 0.67 11,527
Solvent thinned undercoaters and primers 2 0 2 20,672
Solvent thinned stains 0 0 0 1,055
Solvent thinned clear finishes and sealers 24 0 2.4
Other interior solvent thinned coatings 1.28 0.22 1.50
Combined (Solvent thinned clear finishes and sealers / Other interior solvent 1.95 14277

thinned coatings)
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Table 4-8. Total Adjustment for Water and Exempt Solvents Content by Architectural Coating Subtype (Continued)

Coatings Shipments

0, [0)
Vol. % el e To (| Adjusted for Water
. Exempt Adjustment
Product Description Water and Exempt
Solvents For Water and
Value Solvents (1000s of
Value Exempt Solvents
gallons)
Interior water-based 167,664
Flat water thinned paints and tinting bases 60 0 60 63,887
Semigloss, eggshell, satin, and other water thinned paints and tinting bases 57 0 57 76,691
Water thinned undercoaters and primers 55.33 0 55.33 13,987
Other interior water thinned coatings, stains, and sealers 64.2 0 64.2 13,099
Other
Architectural lacquers* 58 0 34.5 4,670
0 11
Architectural coatings, n.s.k.* 57.82 0 30.38 1,347
2.78 0.16

* Specific composition not defined by CIR data. Assumed a 50/50 split between solvent-based and water-based materials for emissions estimation purposes.
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5.0 DESCRIPTION OF EMISSIONS ESTIMATION APPROACH

Currently, many states, EPA, and the architectural coatings industry recommend and use
average composite emission factors developed from regulatory programs (e.g., the 1998 U.S.
EPA National Architectural Coatings VOC Rule, the OTC Architectural Coatings Model Rule,
CARB suggested control measures, etc.) to estimate area source VOC emissions from
architectural coatings use. These average composite factors reflect a blended estimate that
embodies SB and WB coatings and all the various architectural coatings product groups

(weighted by the amount of use). The activity surrogate for these factors is population.

Based on the information that was identified during the data collection phase of this
project, a different estimation approach was used to better estimate the VOC emissions in Texas
from architectural coatings use area sources. This approach is based on using VOC content limits
(grams per liter less water and other exempt solvents) from the OTC Model Rule (which were
based on the CARB 2001 survey data and resulting suggested control measures) in conjunction
with architectural coating shipments data from the U.S. Census Bureau’s Current Industrial

Reports.' Figure 5-1 presents an overview of the basic emission estimation process.

Discussions with the NPCA, as well as investigations of market research reports, have
confirmed that the U.S. Census Bureau’s CIR data regarding paint and coatings shipments are

the most accurate and representative activity data publicly available.”>*

Since the beginning of this project, all of the data collection efforts regarding coating
formulations have attempted to determine data for VOC content and specific organic constituent
content levels for architectural coatings. The data for VOC content has already been described.
Data on organic constituent levels were more difficult to define. Most coating manufacturers
have Material Safety Data Sheets (MSDS) available that provide some data on organic species in
coatings, although this information is sometimes only qualitative. The problem with MSDS data
lies in the fact that there are thousands of potential coatings and no data available on the precise
amount of each used. During data collection contacts with the industry, attempts were made to

get manufacturers and trade groups to provide aggregated data on major product groupings (e.g.,
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Figure 5-1. General Emissions Estimation Approach for Architectural Coatings

X total gallons of interior flat paint sold) and typical weighted average species contents
(e.g., Y g/liter toluene); however, industry would not provide these types of data. Additional data
and perspectives on the organic constituents in architectural coatings and possible emissions are

provided in Section 7.0.



As a result, it was difficult to establish organic constituent levels for the coating groups
for which CIR shipments data exist. The 2001 and 2005 CARB architectural coatings surveys
attempted to quantify the individual VOC species in coatings. Tables in the final survey reports
provide lists of components; however, the data are not associated with specific coating product
categories.” ¢ The total amounts reported in the surveys according to SB versus WB coatings are
provided. The total pounds of individual VOC species contained in all coatings, all SB coatings,
and all WB coatings are reported. There is no credible way to use these data to estimate organic
constituent species emissions for the purposes of the Texas architectural coatings area source
inventory. However, the data can be used to give some perspective about the types of organic
species commonly reported from architectural coatings use and which are found in the highest
quantities (from the CARB experience). It is likely that for many coating types, similar species
exist in the coatings marketed in Texas; however, industry contacts cautioned us that the levels
that could be found in Texas may be somewhat different because some manufacturers choose to
reduce or switch out certain solvents in order to meet the generally lower VOC limits in
California. The CARB speciation data are anecdotally informative and insightful; however, they
are not suitable to be used to estimate individual organic species emissions from architectural

coatings usage in Texas. Therefore, only VOC emissions were calculated for the inventory.

5.1  Allocation of Activity Data to the State and County Levels

Once the adjusted national architectural coatings activity data were established (see
Section 4.5), the values had to be allocated down to the state and individual county levels.
Industry sources such as the NPCA indicated that their assessments support the use of population
to allocate architectural coatings use and associated emissions.” Population data for 2005 from
the U.S. Census Bureau and the Texas State Data Center were used to allocate the national scale
coatings activity data to the state and county level.”® An example of this process is shown
below. These allocations were all completed in a spreadsheet to facilitate the emissions
estimation process. Table 5-1 summarizes the coating activity data by county, but these data are

not disaggregated by coating subtype.
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Table 5-1. Total Architectural Coatings Activity by County in 2005

County Shipments (gal) County Shipments (gal) County Shipments (gal)
Anderson 72,821.40 Comal 124,327.92 Grayson 152,656.24
Andrews 16,607.16 Comanche 18,188.11 Gregg 149,487.83
Angelina 106,769.59 Concho 5,007.00 Grimes 32,309.98
Aransas 31,906.61 Cooke 50,542.33 Guadalupe 135,619.69
Archer 11,934.56 Coryell 98,216.83 Hale 46,978.36
Armstrong 2,797.57 Cottle 2,152.18 Hall 4,856.06
Atascosa 54,509.68 Crane 4,999.19 Hamilton 10,803.83
Austin 34,027.56 Crockett 5,246.42 Hansford 6,911.95
Bailey 8,524.13 Crosby 8,603.50 Hardeman 5,874.90
Bandera 25,411.04 Culberson 3,502.82 Hardin 65,316.10
Bastrop 90,453.90 Dallam 8,116.86 Harris 4,806,376.35
Baylor 5,230.81 Dallas 2,993.216.52 Harrison 82,385.19
Bee 43,214.00 Dawson 18,626.61 Hartley 7,070.70
Bell 338,995.23 Deaf Smith 24,204.84 Haskell 7,340.04
Bexar 1,965,528.50 Delta 6,861.20 Hays 164,218.67
Blanco 12,214.32 Denton 726,652.56 Hemphill 4,477.41
Borden 935.56 De Witt 26,804.63 Henderson 102,275.26
Bosque 23,624.50 Dickens 3,707.11 Hidalgo 882,082.96
Bowie 120,062.60 Dimmit 13,117.35 Hill 44,655.72
Brazoria 360,373.87 Donley 5,077.26 Hockley 29,339.35
Brazos 209,314.19 Duval 16,762.00 Hood 61,861.43
Brewster 11,976.20 Eastland 24,020.07 Hopkins 43.327.20
Briscoe 2,012.95 Ector 162,062.58 Houston 30,356.89
Brooks 9,924 .22 Edwards 2.676.56 Howard 43,046.15
Brown 49,680.94 Ellis 173,072.00 Hudspeth 4,640.06
Burleson 23,206.82 El Paso 944,675.66 Hunt 107,213.30
Burnet 51,382.90 Erath 44.239.34 Hutchinson 29,140.27
Caldwell 46,096.15 Falls 23,564.65 Irion 2,300.51
Calhoun 26,804.63 Fannin 44.,036.36 Jack 11,372.45
Callahan 17,559.63 Fayette 29,952.22 Jackson 18,836.10
Cameron 491,948.15 Fisher 5,539.19 Jasper 46,178.12
Camp 16,439.30 Floyd 9,217.67 Jeff Davis 3,256.89
Carson 8,438.25 Foard 1,924.47 Jefferson 321,814.25
Cass 39,452.24 Fort Bend 593,333.39 Jim Hogg 6,603.57
Castro 9,977.57 Franklin 13,071.81 Jim Wells 52,789.50
Chambers 41,384.52 Freestone 24,785.17 Johnson 190,414.33
Cherokee 63,089.76 Frio 21,308.38 Jones 26,865.78
Childress 10,008.79 Gaines 19,383.91 Karnes 19,939.52
Clay 14,669.68 Galveston 358,268.54 Kaufiman 116,313.86
Cochran 4,655.68 Garza 6,435.71 Kendall 37,713.85
Coke 5,164.44 Gillespie 30,619.73 Kenedy 495.76
Coleman 11,540.30 Glasscock 1,640.81 Kent 1,017.53
Collin 853,176.90 Goliad 9,242.39 Kerr 60,955.80
Collingsworth 3,956.94 Gonzales 25,359.00 Kimble 5,971.19
Colorado 27,375.85 Gray 28,826.68 King 424.19
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Table 5-1. Total Architectural Coatings Activity by County in 2005 (Continued)

County Shipments (gal) County Shipments (gal) County Shipments (gal)
Kinney 4,340.79 Orange 109,619.21 Tom Green 133,695.22
Kleberg 39,984.43 Palo Pinto 36,078.24 Travis 1,166,850.87
Knox 5,185.26 Panola 29,989.95 Trinity 18,674.76
Lamar 64,773.51 Parker 134,737.48 Tyler 27,584.04
Lamb 19,253.79 Parmer 12,821.98 Upshur 48,011.51
Lampasas 25,796.20 Pecos 21,130.11 Upton 4,016.79
La Salle 7,773.34 Polk 59,649.40 Uvalde 34,701.58
Lavaca 25218.47 Potter 155,332.80 Val Verde 61,504.90
Lee 21,592.04 Presidio 10,349.71 Van Zandt 65,921.16
Leon 21,141.82 Rains 13,795.27 Victoria 111,193.65
Liberty 99,822.51 Randall 143,167.93 Walker 82,713.09
Limestone 29,451.26 Reagan 4,037.61 Waller 47,558.69
Lipscomb 4,103.97 Real 4,236.69 Ward 13,596.19
Live Oak 15,944.85 Red River 18,220.64 Washington 41,376.71
Llano 24,163.20 Reeves 15,125.10 Webb 297,133.17
Loving 83.28 Refugio 9,781.09 Wharton 54,980.71
Lubbock 325,657.98 Roberts 1,132.04 Wheeler 6,559.33
Lynn 8,120.76 Robertson 21,140.52 Wichita 167,478.16
McCulloch 10,591.73 Rockwall 80,395.66 Wilbarger 18,124.35
McLennan 289,272.65 Runnels 14,626.74 Willacy 26,886.60
McMullen 1,125.53 Rusk 62,029.29 Williamson 430,357.36
Madison 17,504.98 Sabine 13,538.94 Wilson 49,592.46
Marion 14,194.74 San Augustine 11,787.53 Winkler 8,667.26
Martin 6,084.39 San Jacinto 31,987.29 Wise 71,874.13
Mason 5,051.24 San Patricio 90,148.12 Wood 51,837.02
Matagorda 48,574.93 San Saba 8,038.79 Y oakum 9,395.93
Maverick 66,737.01 Schleicher 3,718.82 Young 23.031.16
Medina 55,670.34 Scurry 20,733.25 Zapata 17,983.82
Menard 3,031.79 Shackelford 4239.29 Zavala 15,178.44
Midland 155,669.81 Shelby 33,136.24 State of Texas 29,745,284.95
Milam 33,242.94 Sherman 4.362.91
Mills 6,884.62 Smith 247,251.85
Mitchell 12,460.25 Somervell 10,088.17
Montague 25,603.62 Starr 79,624.05
Montgomery 488,844.79 Stephens 12,484.97
Moore 26,042.12 Sterling 1,737.10
Morris 16,868.70 Stonewall 1,924.47
Motley 1,731.89 Sutton 5,415.58
Nacogdoches 80,134.12 Swisher 10,516.26
Navarro 62,587.50 Tarrant 2,109,309.29
Newton 18,967.53 Taylor 166,313.59
Nolan 19,735.23 Terrell 1344.13
Nueces 412,666.31 Terry 16,235.01
Ochiltree 11,926.76 Throckmorton 2,094.92
Oldham 2,867.83 Titus 38,642.90
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Example Calculation — Allocation of national coatings activity to county level

National water-based flat paint sales = 171,055,000 gallons
National population for 2005 = 296,410,404
Texas population for 2005 = 22,859,968

Texas population / National population = 0.0771

0.0771 x 171,055,000 gallons = 2005 water-based flat paint for TX or
13,192,000 gallons

For an individual county, divide county population by the state
population, Harris County population in 2005 = 3,693,816

3,693,816 /22,859,968 =0.1616

0.1616 x 13,192,000 gallons = 2,132,000 gallons of water-based flat
paint sales in Harris County in 2005

5.2 Matching Coating VOC Content Limits to the CIR Data

As described previously in Section 3.3, based on recommendations supported by
industry, the use of coating regulatory VOC limits was selected as a reasonable method for
estimating architectural coating VOC emissions. The VOC content limits from the OTC Model
Rule for architectural coatings were selected for this purpose and applied to approximate the
coatings VOC content levels for the Texas market in 2005.>° In order to use this approach,
however, the product categories from the CIR shipments data (see Table 4-2) had to be assigned
to the best fit in terms of the OTC VOC limits for various coating product categories (see Table
5-2). Since the CIR product categories were not particularly descriptive and did not match the
OTC product categories precisely, matching categories to their appropriate limits involved
identifying the products that matched the description most closely and then selecting the product
with the lowest VOC limit. This approach matched the regulation which indicates that the lowest
VOC limit shall apply to a product which fits within the description of more than one VOC limit.
Table 5-2 displays the assignments chosen and used for the Texas emission inventory. As an
example, interior flat water-based paints have an assigned VOC content level of 100 grams
VOC/liter. The VOC content was then converted to Ibs/gal (see Table 5-2) using 1/119.95 as the

conversion factor.
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Table 5-2. Assignment of VOC Content Limits to Architectural Coatings Product Subtypes

Product Description Assigned VOC | VOC Content
Content (g/l) (Ib/gal)

Exterior solvent-type

Solvent thinned paints and tinting bases, including barn and roof paints 250 2.084

Solvent thinned enamels and tinting bases, including exterior-interior

floor enamels 250 2.084

Solvent thinned undercoaters and primers 200 1.667

Solvent thinned clear finishes and sealers 350 2918

Solvent thinned stains, including shingle and shake 250 2.084

Other exterior solvent thinned coatings, including bituminous paints 300 2.501
Exterior water-type

Water thinned paints and tinting bases, including barn and roof paints 250 2.084

Water thinned exterior-interior deck and floor enamels 250 2.084

Water thinned undercoaters and primers 200 1.667

Water thinned stains and sealers 250 2.084

Other exterior water thinned coatings 250 2.084
Interior solvent-type

Flat solvent thinned wall paint and tinting bases, including mill white

paints 100 0.834

Gloss and quick drying enamels and other gloss solvent thinned paints

and enamels 250 2.084

Semigloss, eggshell, satin solvent thinned paints, and tinting bases 150 1.251

Solvent thinned undercoaters and primers 200 1.667

Solvent thinned clear finishes and sealers 350 2.918

Solvent thinned stains 250 2.084

Other interior solvent thinned coatings 350 2.918
Interior water-type

Flat water thinned paints and tinting bases 100 0.834

Semigloss, eggshell, satin, and other water thinned paints and tinting

bases 150 1.251

Water thinned undercoaters and primers 200 1.667

Other interior water thinned coatings, stains, and sealers 250 2.084
Architectural lacquers 550 4.585
Architectural coatings (Not specified by kind) 250 2.084

Emissions from coating use were then calculated using a spreadsheet matrix containing

activity data for each architectural product category (from Table 4-8) allocated to every county in

the state (see Table 5-1).

5.3  Procedure for Estimating VOC Emissions

The adjusted architectural coatings activity data (from Table 4-8) were combined with the

VOC content data by coating product category (Table 5-2) to estimate county-level VOC

emissions from paint application. In addition to VOC emissions from paint application, VOC
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emissions also occur from other activities associated with architectural coatings use. Emissions
occur as a result of the use of thinning and/or cleanup solvents for both SB and WB coatings.”°
Emissions from thinning and/or cleanup are handled differently than the VOC emissions from
coating application. Separate equations are provided below to describe the calculation process
for each emissions type. These equations depict the basic general parameters that are needed and

the way they are combined to generate the desired emission estimates.

5.3.1 VOC Emissions from Coatings Application

To calculate VOC emissions from application, the matrix containing the adjusted
coatings activity data by county was multiplied by the VOC content factors for the specific

associated coating product categories. The general equation is shown below.

General Equation for Application Emissions

VOCann = Y CL orcst * PSsr* CF

Where:
VOCamn = Total annual VOC emissions from all coatings usage (Ibs/yr)
CLorc st = Coating VOC content by coating Subtype (grams of VOC per liter)
PSst = Annual Paint Shipments by coating Subtype by county (gal/yr)

CF = Conversion Factor, g/liter (1/119.95) to 1bs/gal
ST Architectural coatings Subtype

An example depicting this calculation procedure is given in the box below.

Example Calculation — VOC Emissions Calculation for One County and
Coating Product Category

Annual sales for solvent thinned paints and tinting bases, including barn and roof
paints for Anderson County = 3,503.56 gal/yr

Coating VOC content for solvent thinned paints and tinting bases, including barn
and roof paints = 250 g/I (less water & exempt solvents)

Convert content to Ibs/gal, 250 g/1 * 1/119.95 =2.084 1bs/gal

Total Annual VOC emissions = 3,503.56 gal/yr * 2.084 lbs/gal = 7,302.12 Ibs/yr
(3.65 tons/yr)

Anderson County/Solvent thinned paints & tinting bases VOC emissions =
7,302.12 1bs/yr (3.65 tons/yr)
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5.3.2 VOC Emissions from Thinning, Additives, and/or Cleanup Activities

In addition to emissions from the actual usage/application of coatings, there are other
activities associated with coating usage that also generate VOC emissions, such as coating
thinning, use of coating additives, and cleanup of coating equipment. Thinning the paint makes
applying the coatings easier and more uniform. There is a wide range of reasons for mixing
additives to coatings before applying. Some additives have insulating properties and others help
to make the coating more durable. After the coating application, cleanup of brushes, rollers, and
other equipment is required, which can involve the use of solvents. Cleanup emissions are

generally associated with both SB and WB coatings.

In past inventories (e.g., 8-10 years ago) that addressed these emissions, some states
applied an assumption that one pint of solvent (density of 6.4 1b/gal) was used for each gallon of
SB coating used.” The assumption included a provision that no additional solvents were used
with WB coatings. More recent investigation and actual field surveys by the CARB indicated
problems with these assumptions. The CARB began research in 2001 (that was completed in
2004) that yielded new emission factor information for the use of thinning and cleanup solvents
and that shed new light on the assumption that no thinning or cleanup solvents were used for WB
coatings. The CARB work showed that such solvents are an issue with WB coatings as well as

SB.’

The emission factors developed by the CARB from this research were applied to estimate
thinning and cleanup emissions from architectural coatings use in Texas. The factors used are
provided in Table 5-3. These factors are applied against the total amount of coating used per

county.

Table 5-3. VOC Emission Factors Used to Estimate Thinning/Additives/Cleanup Emissions

Overall Emission
Purpose Coating Type Solvent/Additive Usage Ratio Factor (Ib VOC/
gal coating)
Thinning Solvent-based | 0.0597 gal thinning solvent per gal of SB 0353
Coating )
Additives Water-based 0.0044 gal additive per gal WB coating 0.004
Cleanup SB + WB 0.0160 gal cleanup solvent per gal SB + 0.095
WB coating )
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The general calculation equation used to determine thinning and cleanup emissions is
presented below, followed by an example illustrating how emissions were calculated for

thinning, additives, and cleanup activities in one county.

General Equation for Thinning & Cleanup Emissions

VOCgean = (EFT * PSSB) + (EFA * PSWB) + (EFC * PSSBWB)

Where:
VOC.iean = Total annual VOC emissions from thinning, additive, and cleanup
solvents (Ibs/yr) per county
EFt = Emission factor for VOC thinning emissions (0.353 Ib/gal SB coating)
EFA = Emission factor for VOC additives emissions (0.004 1b/gal WB coating)
EFc = Emission factor for VOC cleanup emissions (0.095 1b/gal SB+WB
coating)
PSsp = Paint shipments for all SB coatings (gal/yr) per county
PSws = Paint shipments for all WB coatings (gal/yr) per county
PSsews = Paint shipments for all SB+WB coatings (gal/yr) per county

Example Calculation — VOC Cleanup Emissions Calculation

Annual solvent-based coatings sales for Anderson County = 24,413.39 gal/yr

Annual water-based coatings sales for Anderson County = 111,867.03 gal/yr

Annual solvent- and water-based coatings sales for Anderson County = 136,280.42 gal/yr
Emission factor for VOC thinning emissions = 0.353 Ib/gal SB coating

Emission factor for VOC additives emissions = 0.004 1b/gal WB coating

Emission factor for VOC cleanup emissions = 0.095 1b/gal SB+WB coatings

Total annual VOC emissions from thinning/additives/cleanup for Anderson County =
0.353 1b/gal SB coating * 24,413.39 gal SB coating /yr +

0.004 1b/gal WB coating * 111,867.03 gal/yr +

0.095 1b/gal SB+WB coatings * 136,280.42 gal/yr.

8,617.93 Ibs/yr + 447.47 Ibs/yr + 12,946.64 Ibs/yr = 22,012.04 lbs/yr

54  Temporal Emissions Adjustments

Based on CIR data and some feedback from industry, there was appears to be some

seasonality in activity (and hence emissions) of architectural coatings in Texas. The Census
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Bureau coatings shipments data show some differences by quarter as summarized in Table 6." A
major coating manufacturer also suggested that sales are higher in the spring and summer due in
part to the temperature conditions specified for coating application. Because of this seasonality,
ozone season daily emissions need to be adjusted to account for the higher usage during the
ozone season. Texas has nine metropolitan areas with slightly differing ozone season dates, as
summarized in Table 5-4.'° For the purposes of calculating the ozone season daily emissions, an
average season length of 214 days was used to be consistent with the TCEQ auto refinishing area

sources emissions inventory project (TCEQ Contract 582-7-84003-FY08-15).

Table 5-4. Ozone Seasons in Texas as Reported by TCEQ™

Metropolitan Areas Start Date End Date DAL
(Days)
Austin April 1 October 31 214
Beaumont-Port Arthur May 1 October 31 184
Corpus Christi April 1 October 31 214
Dallas-Fort Worth May 1 October 31 184
El Paso-Juarez May 1 October 31 184
Houston-Galveston-Brazoria March 1 November 30 275
San Antonio April 1 October 31 214
Tyler-Longview-Marshall May 3 September 30 151
Victoria May 1 September 30 153

Based on the assumptions listed above, the following equation was used to approximate

ozone season daily emissions:

VOCosp =VOCx * [((PS2 + PS3+ (PS4*(214-Dq2+3)/Dqa))/ PSt] * 1/ 214 days per
0zone season
Where:
VOCosp = VOC emissions per ozone season day
VOCx = Annual VOC emissions
PS, = Paint shipments for the ond quarter
PSs = Paint shipments for the 3™ quarter
PS4 = Paint shipments for the 4 quarter
PSr = Total annual paint sales
214 = Days per ozone season
Dq2+3 = Days per two quarters (Q2 + Q3) = 182
Dq4 = Days per quarter (Q4) =92



The seasonal architectural coatings shipments data from the CIR, which were used to

calculate the ozone season adjustment factor, are summarized in Table 5-5."

Table 5-5. Architectural Coatings Seasonal Shipments Data®

Quarter Shipments (gal/yr)
First quarter 166,547,000
Second quarter 223,173,000
Third quarter 203,088,000
Fourth quarter 166,531,000
Annual Total 759,339,000

The box below illustrates how OSD emissions were calculated for one example county.

Example Calculation — Ozone Season Daily VOC Emissions

Total annual VOC emissions for Anderson County =216,000.83 1bs
Paint shipments for the 2" quarter = 223,173,000 gal

Paint shipments for the 3" quarter = 203,088,000 gal

Paint shipments for the 4™ quarter = 166,531,000 gal

Total annual paint sales = 759,339,000 gal

Days per ozone season = 214 days

Days per two quarters (Q2 + Q3) =182

Days per quarter (Q4) =92

216,000.83 1bs * ((223,173,000 gal + 203,088,000 gal + (166,531,000 gal *(214-182)/92))
/759,339,000 gal] * 1/ 214 days per = 643.61 Ibs VOC/ozone season day
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5.5

Spatial Allocation

The original architectural coatings activity data used to estimate emissions are only

available nationally. As described in Section 5.1, the national level activity data were allocated

down to the individual Texas county level using population statistics (from the Texas State Data

Center). Emissions were then calculated directly at the county level and county-level spatial

allocation was achieved.
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Texas Commission on Environmental Quality, Ozone Forecast Program, Located at web
site: http://www.tceq.state.tx.us/compliance/monitoring/air/monops/ozoneaction.html.
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6.0 SUMMARY OF VOC EMISSION ESTIMATES

6.1  Presentation of Architectural Coating Emissions

The emission inventory results obtained by applying the procedures and input data
presented in Section 5.0 are presented in Section 6.0. The emissions were summed to the state
level on both an annual and ozone season daily basis, for both application and thinning and/or
cleanup sources, and are shown in Table 6-1. The emissions were also disaggregated by coating
product type in Table 6-2. It should be noted that thinning and/or cleanup emissions were not
included in this table, as they were calculated as county-level aggregated water-based and
solvent-based data, and therefore, are not available by coating product subcategory or product
type. Table 6-3 presents the aggregated emissions by county and includes the application and
cleanup/thinning emissions on an annual and ozone season daily basis. The complete annual

VOC emissions inventory by county and paint type can be found in Appendix B.

Table 6-1. 2005 Annual and Ozone Season Daily VOC Emissions from
Architectural Coatings for the State of Texas

Emissions Type VOC Emissions (tons)

Annual Application 25,285.77
Annual Cleanup/Thinning 4,495.62
Total Annual VOC 29,781.39
Ozone Season Daily Application 75.34
Ozone Season Daily 13.40
Cleanup/Thinning )

Total Ozone Season Daily VOC 88.74

The emissions were also ranked by largest contributor and are summarized in Tables 6-4
and 6-5. Table 6-4 is ranked based on Product Category (with product type shown) and it shows
that interior water-based paint is the highest emissions contributor, followed by exterior water-
based paint, exterior solvent-based paint, and lastly interior solvent-based paint. This finding
corresponds with the raw activity data received from the CIR', indicating that the majority of
paints sold in the last few years are water-based. Table 6-5 presents an emissions ranking based
on Product Type and has “Water thinned paints and tinting bases, including barn and roof paints”
(exterior water-based) as the top contributor, followed by “Semigloss, eggshell, satin, and other

water thinned paints and tinting bases” (interior water-based). The rankings based on the
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Table 6-2. 2005 Annual and Ozone Season Daily VOC Emissions from Architectural
Coating Usage for the State of Texas by Product Type*

VOC Emissions (tons)

Product Type Ozone
Annual Season
Daily
Exterior solvent-type 5,806.82 17.30
Solvent thinned paints and tinting bases, including barn and roof paints 1,491.35 4.44
Solvent thinned enamels and tinting bases, including exterior-interior
floor enamels 1,110.07 3.31
Solvent thinned undercoaters and primers 575.62 1.72
Solvent thinned clear finishes and sealers 586.34 1.75
Solvent thinned stains, including shingle and shake 1,127.44 3.36
Other exterior solvent thinned coatings, including bituminous paints 916.00 2.73
Exterior water-type 6,913.04 34.60
Water thinned paints and tinting bases, including barn and roof paints 4,419.16 13.17
Water thinned exterior-interior deck and floor enamels 179.06 0.53
Water thinned undercoaters and primers 778.78 2.32
Water thinned stains and sealers 628.77 1.87
Other exterior water thinned coatings 907.27 2.70
Interior solvent-type 3,912.84 11.66
Flat solvent thinned wall paint and tinting bases, including mill white
paints 79.50 0.24
Gloss and quick drying enamels and other gloss solvent thinned paints 250.92 0.75
and enamels
Semigloss, eggshell, satin solvent thinned paints, and tinting bases 556.81 1.66
Solvent thinned undercoaters and primers 1,331.41 3.97
Solvent thinned stains 84.95 0.25
Solvent thinned clear finishes and sealers and Other solvent thinned
coatings 1,609.25 4.79
Interior water-type 7,717.46 23.00
Flat water thinned paints and tinting bases 2,057.39 6.13
Semigloss, eggshell, satin, and other water thinned paints and tinting
bases 3,704.61 11.04
Water thinned undercoaters and primers 900.89 2.68
Other interior water thinned coatings, stains, and sealers 1,054.57 3.14
Other 935.62 2.79
Architectural lacquers 827.16 2.46
Architectural coatings, nsk 108.45 0.32

*Emissions values only address coating application. Emissions associated with coating thinning, coating

additives, and/or cleanup of coating equipment are not included in the estimates.
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Table 6-3. Summary of County Level VOC Emissions by Coating Application and
Thinning/Cleanup Activities

Annual Emissions (tons/yr)

Ozone Season Daily Emissions

County FIPS _ (tons{da)_/)
Code Thinning/ Thinning/

Application Cleanup Total Application Cleanup Total
Anderson 48001 61.90 11.01 72.91 0.18 0.033 0.22
Andrews 48003 14.12 2.51 16.63 0.04 0.007 0.05
Angelina 48005 90.76 16.14 106.90 0.27 0.048 0.32
Aransas 48007 27.12 4.82 31.95 0.08 0.014 0.10
Archer 48009 10.15 1.80 11.95 0.03 0.005 0.04
Armstrong 48011 2.38 0.42 2.80 0.01 0.001 0.01
Atascosa 48013 46.34 8.24 54.58 0.14 0.025 0.16
Austin 48015 28.93 5.14 34.07 0.09 0.015 0.10
Bailey 48017 7.25 1.29 8.53 0.02 0.004 0.03
Bandera 48019 21.60 3.84 25.44 0.06 0.011 0.08
Bastrop 48021 76.89 13.67 90.56 0.23 0.041 0.27
Baylor 48023 4.45 0.79 5.24 0.01 0.002 0.02
Bee 48025 36.74 6.53 43.27 0.11 0.019 0.13
Bell 48027 288.17 51.23 33941 0.86 0.153 1.01
Bexar 48029 1,670.85 297.06 1,967.91 4.98 0.885 5.86
Blanco 48031 10.38 1.85 12.23 0.03 0.006 0.04
Borden 48033 0.80 0.14 0.94 0.00 0.000 0.00
Bosque 48035 20.08 3.57 23.65 0.06 0.011 0.07
Bowie 48037 102.06 18.15 120.21 0.30 0.054 0.36
Brazoria 48039 306.35 54.47 360.81 0.91 0.162 1.08
Brazos 48041 177.93 31.64 209.57 0.53 0.094 0.62
Brewster 48043 10.18 1.81 11.99 0.03 0.005 0.04
Briscoe 48045 1.71 0.30 2.02 0.01 0.001 0.01
Brooks 48047 8.44 1.50 9.94 0.03 0.004 0.03
Brown 48049 42.23 7.51 49.74 0.13 0.022 0.15
Burleson 48051 19.73 3.51 23.23 0.06 0.010 0.07
Burnet 48053 43.68 7.77 51.45 0.13 0.023 0.15
Caldwell 48055 39.19 6.97 46.15 0.12 0.021 0.14
Calhoun 48057 22.79 4.05 26.84 0.07 0.012 0.08
Callahan 48059 14.93 2.65 17.58 0.04 0.008 0.05
Cameron 48061 418.19 74.35 492.55 1.25 0.222 1.47
Camp 48063 13.97 2.48 16.46 0.04 0.007 0.05
Carson 48065 7.17 1.28 8.45 0.02 0.004 0.03
Cass 48067 33.54 5.96 39.50 0.10 0.018 0.12
Castro 48069 8.48 1.51 9.99 0.03 0.004 0.03
Chambers 48071 35.18 6.25 41.43 0.10 0.019 0.12
Cherokee 48073 53.63 9.54 63.17 0.16 0.028 0.19
Childress 48075 8.51 1.51 10.02 0.03 0.005 0.03
Clay 48077 12.47 2.22 14.69 0.04 0.007 0.04
Cochran 48079 3.96 0.70 4.66 0.01 0.002 0.01
Coke 48081 4.39 0.78 5.17 0.01 0.002 0.02
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Table 6-3. Summary of County Level VOC Emissions by Coating Application and
Thinning/Cleanup Activities (Continued)

Annual Emissions (tons/yr)

Ozone Season Daily Emissions

County FIPS _ (tons{da)_/)
Code Thinning/ Thinning/

Application Cleanup Total Application Cleanup Total
Coleman 48083 9.81 1.74 11.55 0.03 0.005 0.03
Collin 48085 725.27 128.95 854.21 2.16 0.384 2.55
Collingsworth 48087 3.36 0.60 3.96 0.01 0.002 0.01
Colorado 48089 23.27 4.14 27.41 0.07 0.012 0.08
Comal 48091 105.69 18.79 124.48 0.31 0.056 0.37
Comanche 48093 15.46 2.75 18.21 0.05 0.008 0.05
Concho 48095 4.26 0.76 5.01 0.01 0.002 0.01
Cooke 48097 42.96 7.64 50.60 0.13 0.023 0.15
Coryell 48099 83.49 14.84 98.34 0.25 0.044 0.29
Cottle 48101 1.83 0.33 2.15 0.01 0.001 0.01
Crane 48103 4.25 0.76 5.01 0.01 0.002 0.01
Crockett 48105 4.46 0.79 5.25 0.01 0.002 0.02
Crosby 48107 7.31 1.30 8.61 0.02 0.004 0.03
Culberson 48109 2.98 0.53 3.51 0.01 0.002 0.01
Dallam 48111 6.90 1.23 8.13 0.02 0.004 0.02
Dallas 48113 2,544.46 452.39 2,996.85 7.58 1.348 8.93
Dawson 48115 15.83 2.82 18.65 0.05 0.008 0.06
Deaf Smith 48117 20.58 3.66 24.23 0.06 0.011 0.07
Delta 48119 5.83 1.04 6.87 0.02 0.003 0.02
Denton 48121 617.71 109.82 727.53 1.84 0.327 2.17
De Witt 48123 22.79 4.05 26.84 0.07 0.012 0.08
Dickens 48125 3.15 0.56 3.71 0.01 0.002 0.01
Dimmit 48127 11.15 1.98 13.13 0.03 0.006 0.04
Donley 48129 4.32 0.77 5.08 0.01 0.002 0.02
Duval 48131 14.25 2.53 16.78 0.04 0.008 0.05
Eastland 48133 20.42 3.63 24.05 0.06 0.011 0.07
Ector 48135 137.77 24.49 162.26 041 0.073 0.48
Edwards 48137 2.28 0.40 2.68 0.01 0.001 0.01
Ellis 48139 147.12 26.16 173.28 0.44 0.078 0.52
El Paso 48141 803.05 142.78 945.82 2.39 0.425 2.82
Erath 48143 37.61 6.69 44.29 0.11 0.020 0.13
Falls 48145 20.03 3.56 23.59 0.06 0.011 0.07
Fannin 48147 37.43 6.66 44.09 0.11 0.020 0.13
Fayette 48149 25.46 4.53 29.99 0.08 0.013 0.09
Fisher 48151 471 0.84 5.55 0.01 0.002 0.02
Floyd 48153 7.84 1.39 9.23 0.02 0.004 0.03
Foard 48155 1.64 0.29 1.93 0.00 0.001 0.01
Fort Bend 48157 504.38 89.67 594.05 1.50 0.267 1.77
Franklin 48159 11.11 1.98 13.09 0.03 0.006 0.04
Freestone 48161 21.07 3.75 24.82 0.06 0.011 0.07
Frio 48163 18.11 3.22 21.33 0.05 0.010 0.06
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Table 6-3. Summary of County Level VOC Emissions by Coating Application and
Thinning/Cleanup Activities (Continued)

Annual Emissions (tons/yr)

Ozone Season Daily Emissions

County FIPS _ (tons{da)_/)
Code Thinning/ Thinning/

Application Cleanup Total Application Cleanup Total
Gaines 48165 16.48 2.93 19.41 0.05 0.009 0.06
Galveston 48167 304.56 54.15 358.70 091 0.161 1.07
Garza 48169 5.47 0.97 6.44 0.02 0.003 0.02
Gillespie 48171 26.03 4.63 30.66 0.08 0.014 0.09
Glasscock 48173 1.39 0.25 1.64 0.00 0.001 0.00
Goliad 48175 7.86 1.40 9.25 0.02 0.004 0.03
Gonzales 48177 21.56 3.83 25.39 0.06 0.011 0.08
Gray 48179 24.50 4.36 28.86 0.07 0.013 0.09
Grayson 48181 129.77 23.07 152.84 0.39 0.069 0.46
Gregg 48183 127.08 22.59 149.67 0.38 0.067 0.45
Grimes 48185 27.47 4.88 32.35 0.08 0.015 0.10
Guadalupe 48187 115.29 20.50 135.78 0.34 0.061 0.40
Hale 48189 39.94 7.10 47.04 0.12 0.021 0.14
Hall 48191 4.13 0.73 4.86 0.01 0.002 0.01
Hamilton 48193 9.18 1.63 10.82 0.03 0.005 0.03
Hansford 48195 5.88 1.04 6.92 0.02 0.003 0.02
Hardeman 48197 4.99 0.89 5.88 0.01 0.003 0.02
Hardin 48199 55.52 9.87 65.40 0.17 0.029 0.19
Harris 48201 4,085.79 726.42 4,812.21 12.17 2.164 14.34
Harrison 48203 70.03 12.45 82.49 0.21 0.037 0.25
Hartley 48205 6.01 1.07 7.08 0.02 0.003 0.02
Haskell 48207 6.24 1.11 7.35 0.02 0.003 0.02
Hays 48209 139.60 24.82 164.42 0.42 0.074 0.49
Hemphill 48211 3.81 0.68 4.48 0.01 0.002 0.01
Henderson 48213 86.94 15.46 102.40 0.26 0.046 0.31
Hidalgo 48215 749.84 133.32 883.15 2.23 0.397 2.63
Hill 48217 37.96 6.75 44.71 0.11 0.020 0.13
Hockley 48219 24.94 4.43 29.37 0.07 0.013 0.09
Hood 48221 52.59 9.35 61.94 0.16 0.028 0.18
Hopkins 48223 36.83 6.55 43.38 0.11 0.020 0.13
Houston 48225 25.81 4.59 30.39 0.08 0.014 0.09
Howard 48227 36.59 6.51 43.10 0.11 0.019 0.13
Hudspeth 48229 3.94 0.70 4.65 0.01 0.002 0.01
Hunt 48231 91.14 16.20 107.34 0.27 0.048 0.32
Hutchinson 48233 24.77 4.40 29.18 0.07 0.013 0.09
Irion 48235 1.96 0.35 2.30 0.01 0.001 0.01
Jack 48237 9.67 1.72 11.39 0.03 0.005 0.03
Jackson 48239 16.01 2.85 18.86 0.05 0.008 0.06
Jasper 48241 39.25 6.98 46.23 0.12 0.021 0.14
Jeff Davis 48243 2.77 0.49 3.26 0.01 0.001 0.01
Jefferson 48245 273.57 48.64 322.20 0.82 0.145 0.96
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Table 6-3. Summary of County Level VOC Emissions by Coating Application and
Thinning/Cleanup Activities (Continued)

Annual Emissions (tons/yr)

Ozone Season Daily Emissions

County FIPS _ (tons{da)_/)
Code Thinning/ Thinning/

Application Cleanup Total Application Cleanup Total
Jim Hogg 48247 5.61 1.00 6.61 0.02 0.003 0.02
Jim Wells 48249 44.88 7.98 52.85 0.13 0.024 0.16
Johnson 48251 161.87 28.78 190.65 0.48 0.086 0.57
Jones 48253 22.84 4.06 26.90 0.07 0.012 0.08
Karnes 48255 16.95 3.01 19.96 0.05 0.009 0.06
Kaufman 48257 98.88 17.58 116.46 0.29 0.052 0.35
Kendall 48259 32.06 5.70 37.76 0.10 0.017 0.11
Kenedy 48261 0.42 0.07 0.50 0.00 0.000 0.00
Kent 48263 0.86 0.15 1.02 0.00 0.000 0.00
Kerr 48265 51.82 9.21 61.03 0.15 0.027 0.18
Kimble 48267 5.08 0.90 5.98 0.02 0.003 0.02
King 48269 0.36 0.06 0.42 0.00 0.000 0.00
Kinney 48271 3.69 0.66 4.35 0.01 0.002 0.01
Kleberg 48273 33.99 6.04 40.03 0.10 0.018 0.12
Knox 48275 4.41 0.78 5.19 0.01 0.002 0.02
Lamar 48277 55.06 9.79 64.85 0.16 0.029 0.19
Lamb 48279 16.37 2.91 19.28 0.05 0.009 0.06
Lampasas 48281 21.93 3.90 25.83 0.07 0.012 0.08
La Salle 48283 6.61 1.17 7.78 0.02 0.004 0.02
Lavaca 48285 21.44 3.81 25.25 0.06 0.011 0.08
Lee 48287 18.35 3.26 21.62 0.05 0.010 0.06
Leon 48289 17.97 3.20 21.17 0.05 0.010 0.06
Liberty 48291 84.86 15.09 99.94 0.25 0.045 0.30
Limestone 48293 25.04 4.45 29.49 0.07 0.013 0.09
Lipscomb 48295 3.49 0.62 4.11 0.01 0.002 0.01
Live Oak 48297 13.55 2.41 15.96 0.04 0.007 0.05
Llano 48299 20.54 3.65 24.19 0.06 0.011 0.07
Loving 48301 0.07 0.01 0.08 0.00 0.000 0.00
Lubbock 48303 276.83 49.22 326.05 0.82 0.147 0.97
Lynn 48305 6.90 1.23 8.13 0.02 0.004 0.02
McCulloch 48307 9.00 1.60 10.60 0.03 0.005 0.03
McLennan 48309 245.90 43.72 289.62 0.73 0.130 0.86
McMullen 48311 0.96 0.17 1.13 0.00 0.001 0.00
Madison 48313 14.88 2.65 17.53 0.04 0.008 0.05
Marion 48315 12.07 2.15 14.21 0.04 0.006 0.04
Martin 48317 5.17 0.92 6.09 0.02 0.003 0.02
Mason 48319 4.29 0.76 5.06 0.01 0.002 0.02
Matagorda 48321 41.29 7.34 48.63 0.12 0.022 0.14
Maverick 48323 56.73 10.09 66.82 0.17 0.030 0.20
Medina 48325 47.32 8.41 55.74 0.14 0.025 0.17
Menard 48327 2.58 0.46 3.04 0.01 0.001 0.01
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Table 6-3. Summary of County Level VOC Emissions by Coating Application and
Thinning/Cleanup Activities (Continued)

Annual Emissions (tons/yr)

Ozone Season Daily Emissions

County FIPS _ (tons{da)_/)
Code Thinning/ Thinning/

Application Cleanup Total Application Cleanup Total
Midland 48329 132.33 23.53 155.86 0.39 0.070 0.46
Milam 48331 28.26 5.02 33.28 0.08 0.015 0.10
Mills 48333 5.85 1.04 6.89 0.02 0.003 0.02
Mitchell 48335 10.59 1.88 12.48 0.03 0.006 0.04
Montague 48337 21.77 3.87 25.63 0.06 0.012 0.08
Montgomery 48339 415.56 73.88 489.44 1.24 0.220 1.46
Moore 48341 22.14 3.94 26.07 0.07 0.012 0.08
Morris 48343 14.34 2.55 16.89 0.04 0.008 0.05
Motley 48345 1.47 0.26 1.73 0.00 0.001 0.01
Nacogdoches 48347 68.12 12.11 80.23 0.20 0.036 0.24
Navarro 48349 53.20 9.46 62.66 0.16 0.028 0.19
Newton 48351 16.12 2.87 18.99 0.05 0.009 0.06
Nolan 48353 16.78 2.98 19.76 0.05 0.009 0.06
Nueces 48355 350.80 62.37 413.17 1.05 0.186 1.23
Ochiltree 48357 10.14 1.80 11.94 0.03 0.005 0.04
Oldham 48359 2.44 0.43 2.87 0.01 0.001 0.01
Orange 48361 93.18 16.57 109.75 0.28 0.049 0.33
Palo Pinto 48363 30.67 5.45 36.12 0.09 0.016 0.11
Panola 48365 25.49 4.53 30.03 0.08 0.014 0.09
Parker 48367 114.54 20.36 134.90 0.34 0.061 0.40
Parmer 48369 10.90 1.94 12.84 0.03 0.006 0.04
Pecos 48371 17.96 3.19 21.16 0.05 0.010 0.06
Polk 48373 50.71 9.02 59.72 0.15 0.027 0.18
Potter 48375 132.04 23.48 155.52 0.39 0.070 0.46
Presidio 48377 8.80 1.56 10.36 0.03 0.005 0.03
Rains 48379 11.73 2.08 13.81 0.03 0.006 0.04
Randall 48381 121.70 21.64 143.34 0.36 0.064 0.43
Reagan 48383 3.43 0.61 4.04 0.01 0.002 0.01
Real 48385 3.60 0.64 4.24 0.01 0.002 0.01
Red River 48387 15.49 2.75 18.24 0.05 0.008 0.05
Reeves 48389 12.86 2.29 15.14 0.04 0.007 0.05
Refugio 48391 8.31 1.48 9.79 0.02 0.004 0.03
Roberts 48393 0.96 0.17 1.13 0.00 0.001 0.00
Robertson 48395 17.97 3.20 21.17 0.05 0.010 0.06
Rockwall 48397 68.34 12.15 80.49 0.20 0.036 0.24
Runnels 48399 12.43 2.21 14.64 0.04 0.007 0.04
Rusk 48401 52.73 9.37 62.10 0.16 0.028 0.19
Sabine 48403 11.51 2.05 13.56 0.03 0.006 0.04
San Augustine 48405 10.02 1.78 11.80 0.03 0.005 0.04
San Jacinto 48407 27.19 4.83 32.03 0.08 0.014 0.10
San Patricio 48409 76.63 13.62 90.26 0.23 0.041 0.27
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Table 6-3. Summary of County Level VOC Emissions by Coating Application and
Thinning/Cleanup Activities (Continued)

Annual Emissions (tons/yr)

Ozone Season Daily Emissions

County FIPS _ (tons{da)_/)
Code Thinning/ Thinning/

Application Cleanup Total Application Cleanup Total
San Saba 48411 6.83 1.21 8.05 0.02 0.004 0.02
Schleicher 48413 3.16 0.56 3.72 0.01 0.002 0.01
Scurry 48415 17.62 3.13 20.76 0.05 0.009 0.06
Shackelford 48417 3.60 0.64 4.24 0.01 0.002 0.01
Shelby 48419 28.17 5.01 33.18 0.08 0.015 0.10
Sherman 48421 3.71 0.66 4.37 0.01 0.002 0.01
Smith 48423 210.18 37.37 247.55 0.63 0.111 0.74
Somervell 48425 8.58 1.52 10.10 0.03 0.005 0.03
Starr 48427 67.69 12.03 79.72 0.20 0.036 0.24
Stephens 48429 10.61 1.89 12.50 0.03 0.006 0.04
Sterling 48431 1.48 0.26 1.74 0.00 0.001 0.01
Stonewall 48433 1.64 0.29 1.93 0.00 0.001 0.01
Sutton 48435 4.60 0.82 5.42 0.01 0.002 0.02
Swisher 48437 8.94 1.59 10.53 0.03 0.005 0.03
Tarrant 48439 1,793.07 318.79 2,111.87 5.34 0.950 6.29
Taylor 48441 141.38 25.14 166.52 0.42 0.075 0.50
Terrell 48443 1.14 0.20 1.35 0.00 0.001 0.00
Terry 48445 13.80 2.45 16.25 0.04 0.007 0.05
Throckmorton 48447 1.78 0.32 2.10 0.01 0.001 0.01
Titus 48449 32.85 5.84 38.69 0.10 0.017 0.12
Tom Green 48451 113.65 20.21 133.86 0.34 0.060 0.40
Travis 48453 991.91 176.35 1,168.27 2.96 0.525 348
Trinity 48455 15.87 2.82 18.70 0.05 0.008 0.06
Tyler 48457 23.45 4.17 27.62 0.07 0.012 0.08
Upshur 48459 40.81 7.26 48.07 0.12 0.022 0.14
Upton 48461 341 0.61 4.02 0.01 0.002 0.01
Uvalde 48463 29.50 5.24 34.74 0.09 0.016 0.10
Val Verde 48465 52.28 9.30 61.58 0.16 0.028 0.18
Van Zandt 48467 56.04 9.96 66.00 0.17 0.030 0.20
Victoria 48469 94.52 16.81 111.33 0.28 0.050 0.33
Walker 48471 70.31 12.50 82.81 0.21 0.037 0.25
Waller 48473 40.43 7.19 47.62 0.12 0.021 0.14
Ward 48475 11.56 2.05 13.61 0.03 0.006 0.04
Washington 48477 35.17 6.25 41.43 0.10 0.019 0.12
Webb 48479 252.59 4491 297.49 0.75 0.134 0.89
Wharton 48481 46.74 8.31 55.05 0.14 0.025 0.16
Wheeler 48483 5.58 0.99 6.57 0.02 0.003 0.02
Wichita 48485 142.37 25.31 167.68 0.42 0.075 0.50
Wilbarger 48487 15.41 2.74 18.15 0.05 0.008 0.05
Willacy 48489 22.86 4.06 26.92 0.07 0.012 0.08
Williamson 48491 365.84 65.04 430.88 1.09 0.194 1.28
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Table 6-3. Summary of County Level VOC Emissions by Coating Application and
Thinning/Cleanup Activities (Continued)

. FIPS Annual Emissions (tons/yr) Lz Sea(st%r;];:/)gg%Emlssmns
ounty — ==
Code Thinning/ Thinning/
Application Cleanup Total Application Cleanup Total
Wilson 48493 42.16 7.50 49.65 0.13 0.022 0.15
Winkler 48495 7.37 1.31 8.68 0.02 0.004 0.03
Wise 48497 61.10 10.86 71.96 0.18 0.032 0.21
Wood 48499 44.07 7.83 51.90 0.13 0.023 0.15
Yoakum 48501 7.99 1.42 9.41 0.02 0.004 0.03
Young 48503 19.58 3.48 23.06 0.06 0.010 0.07
Zapata 48505 15.29 2.72 18.01 0.05 0.008 0.05
Zavala 48507 12.90 2.29 15.20 0.04 0.007 0.05
Statewide Total 25,285.77 4,495.62 29,781.39 75.34 13.40 88.74
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Table 6-4. Architectural Coating VOC Emissions (Application only) Ranked by Paint Category

- % of Total
Paint Category and Product Type Emissions
Interior water-type 30.52%
Semigloss, eggshell, satin, and other water thinned paints and tinting bases 14.65%
Flat water thinned paints and tinting bases 8.14%
Other interior water thinned coatings, stains, and sealers 4.17%
Water thinned undercoaters and primers 3.56%
Exterior water-type 27.34%
Water thinned paints and tinting bases, including barn and roof paints 17.48%
Other exterior water thinned coatings 3.59%
Water thinned undercoaters and primers 3.08%
Water thinned stains and sealers 2.49%
Water thinned exterior-interior deck and floor enamels 0.71%
Exterior solvent-type 18.37%
Solvent thinned paints and tinting bases, including barn and roof paints 5.90%
Solvent thinned stains, including shingle and shake 4.46%
Solvent thinned enamels and tinting bases, including exterior-interior floor 4399
enamels )
Other exterior solvent thinned coatings, including bituminous paints 3.62%
Solvent thinned clear finishes and sealers 2.32%
Solvent thinned undercoaters and primers 2.28%
Interior solvent-type 15.47%
Solvent thinned clear finishes and sealers and Other solvent thinned coatings 6.36%
Solvent thinned undercoaters and primers 5.27%
Semigloss, eggshell, satin solvent thinned paints, and tinting bases 2.20%
Gloss and quick drying enamels and other gloss solvent thinned paints and 0.99%
enamels )
Solvent thinned stains 0.34%
Flat solvent thinned wall paint and tinting bases, including mill white paints 0.31%
Other (50/50 WB/SB) 3.70%
Architectural lacquers 3.27%
Architectural coatings, nsk 0.43%
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Table 6-5. Architectural Coating VOC Emissions (Application only) Ranked by Product Type

. . % of Total
Coating Product Type Paint Category S es

Water thinned paints and tinting bases, including barn and roof paints Exterior water-type 17.48%
Semigloss, eggshell, satin, and other water thinned paints and tinting bases Interior water-type 14.65%
Flat water thinned paints and tinting bases Interior water-type 8.14%
Solvent thinned clear finishes and sealers and Other solvent thinned coatings Interior solvent-type 6.36%
Solvent thinned paints and tinting bases, including barn and roof paints Exterior solvent-type 5.90%
Solvent thinned undercoaters and primers Interior solvent-type 5.27%
Solvent thinned stains, including shingle and shake Exterior solvent-type 4.46%
Solvent thinned enamels and tinting bases, including exterior-interior floor Exterior solvent-type 439%
enamels

Other interior water thinned coatings, stains, and sealers Interior water-type 4.17%
Other exterior solvent thinned coatings, including bituminous paints Exterior solvent-type 3.62%
Other exterior water thinned coatings Exterior water-type 3.59%
Water thinned undercoaters and primers Interior water-type 3.56%
Architectural lacquers Other 3.27%
Water thinned undercoaters and primers Exterior water-type 3.08%
Water thinned stains and sealers Exterior water-type 2.49%
Solvent thinned clear finishes and sealers Exterior solvent-type 2.32%
Solvent thinned undercoaters and primers Exterior solvent-type 2.28%
Semigloss, eggshell, satin solvent thinned paints, and tinting bases Interior solvent-type 2.20%
Gloss and quick drying enamels and other gloss solvent thinned paints and Interior solvent-type 0.99%
enamels )
Water thinned exterior-interior deck and floor enamels Exterior water-type 0.71%
Architectural coatings, nsk Other 0.43%
Solvent thinned stains Interior solvent-type 0.34%
Flat solvent thinned wall paint and tinting bases, including mill white paints Interior solvent-type 0.31%
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product type do not mirror the raw activity data, but do mirror the adjusted activity data after

accounting for the percentage of water and exempt solvents contained in the coatings.
6.2  Comparison to Other Estimates

The estimate of VOC emissions from Texas area source architectural coatings made for
this inventory is within 25% of the 2005 architectural coatings estimate Texas had previously
supplied to EPA for NEI purposes.” These comparisons are shown in Table 6-6. The annual
VOC emissions calculated for the current inventory are roughly 22% lower than the previous
NEI submittal. The Ozone Season Daily VOC emissions are just nearly 35% lower than the NEI
estimate. Unfortunately, from the NIF file documentation in the NEI, it is unknown how the
emissions from the NEI data were calculated. A reasonable assumption would be that the
previous EPA per capita emission factor for architectural coatings was used. This factor
represented a national average embodying all coating types (solvent- and water-based in one
number). In the current inventory project, by linking coatings activity data to VOC content data,
more accurate and refined emission estimates can be produced than through the use of a national

average per capita emission factor approach.

It should also be noted that one of the possible reasons why the ozone season daily
emissions differ more than the annual numbers is because different ozone season lengths were
used. The NEI data set assumed an ozone season that started 6/1/05 and ended 8/31/05, which
would be 91 days long. As mentioned in Section 5.4, the ozone season period for the current
inventory was assumed to be 214 days long, more than 2.3 times larger than the NEI data. This

difference serves to drive down the average OSD emission rate in the current inventory.

Table 6-6. Comparison to the VOC Emissions Reported in the NEI for Texas for 2005

Data Source Total Annual Total Ozone Season
Emissions (tons) Daily Emissions (tons)
Current Inventory 29,781.39 88.74
2005 NEI (as
reported for TX) 38,115.47 135.75
Percent Difference -21.87% -34.63%
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6.3  Sources of Potential Error and Uncertainty

As with all methods of estimating pollutant emissions, there are potential sources of error
and uncertainty associated with the methodology used for this inventory. Examples of some of

these factors and their potential impact on the emission estimates are described here.

For example, the adjustment value developed to reflect the impact of architectural
coatings imports and exports (on net domestic shipments) injected a potential source of error.
This was the case because the adjustment factor was determined based on value of international
shipments (in dollars)’ and not on quantity (gallons) of coatings. The CIR import/export data
were only available in terms of value. The adjustment factor derived from the value-based
import/export data was applied to coatings gallons; however, the relationship between coatings
quantity and value is not 1:1 for all products and in fact varies by product type. The approach
used is still very reasonable to address the import/export issue, but it may have introduced some
measure of error in terms of how imports/exports affected net domestic shipments, and

consequently emissions.

A measure of uncertainty was introduced in the process of matching the 24 various
architectural coating types with their correct VOC content limit* based on different product
categorizations. Similarly, the CIR' coating product types had to be linked to various percent
water and exempt solvent data from the CARB report in order to have the activity data and the
VOC emission factors on the same basis. Coating product categories were matched up with
parameter values as best they could be based on the available product descriptions between the
various data sets. This process was subjective by nature, so some mismatches, overlapping, or
oversights may have been made in this process. In some instances there were simply no percent
water or percent exempt solvent data available for a product category to match to the CIR
shipments data. In those cases, as well as in most other categories where data were unavailable,
averages of other similar product types were used. The definitions for both the coating types in
the CIR data and the CARB survey report were carefully researched and the matching was

carefully reviewed to minimize any potential error in this process.
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Another potential source of error involved coating product activity data that were not
delineated as either water-based or solvent-based. For these “Other” coatings categories, there
was no way to know exactly what specific products and in what quantities were included. For the
purposes of this inventory analysis, an assumption was made that the other groupings were 50%
water- and 50% solvent-based. The impact of any error from this assumption on the overall
inventory emissions estimate was minimized since the amounts represented by the other

categories were a very small portion (~1.2%) of total coatings activity.

The VOC content limits contained in the model rule used to develop VOC emission
factors for the inventory also contain an inherent bias. The factors developed for the inventory
were based on the allowable content limits. Actual coatings could have any level of VOCs in
them up to that VOC limit; however, they are frequently safely below the regulated limit.
Therefore, the estimated emissions on the whole may be slightly overstated; however,
discussions with industry sources indicated that most coatings in use are not that far beneath the

applicable limits due to performance concerns.

6.4 References for Section 6.0

1. U.S. Department of Commerce, U.S. Census Bureau. Current Industrial Reports-
MA325F — Paints and Allied Products. Washington. D.C. July 2008. Located at web site:
http://www.census.gov/cir/www/325/ma325f html .

2. Texas 2005 NEI Nonpoint Source Data. File name tx_2005 nonpoint.zip. Texas
Commission on Environmental Quality. Located at web site:
ftp://ftp.epa.gov/EmisInventory/2005_nei/2005_state _submittals/tx/nonpoint/ .

3. U.S. Bureau of Census, U.S. International Trade Statistics Value of Exports, General
Imports, and Imports for Consumption by (NAICS - 325510) Paints and Coatings
http://censtats.census.gov/cgi-bin/naic3_6/naicMonth.pl.

4. California Environmental Protection Agency Air Resources Board. 2001 Architectural
Coatings Survey Final Report. Sacramento, CA. October 2003

5. California Environmental Protection Agency Air Resources Board. 2005 Architectural
Coatings Survey Final Report. Sacramento, CA. December 2007.


http://www.census.gov/cir/www/325/ma325f.html
ftp://ftp.epa.gov/EmisInventory/2005_nei/2005_state_submittals/tx/nonpoint/
http://censtats.census.gov/cgi-bin/naic3_6/naicMonth.pl

7.0 EMISSIONS SPECIATION

Unless broad, fairly non-specific speciation profiles are applied to a population of
coatings, it is very difficult to generate accurate, meaningful estimates of organic constituents
and resultant emissions from architectural coatings use. The main reason is there are thousands
of coating products in use, both solvent-based and water-based, that have varying components
and formulas depending on product function and manufacturer. Practically all coatings sold have
MSDS that provide some data on coating composition; however, due to the volume of coatings
in use and the lack of coating-specific consumption data, utilization of these data for a statewide
inventory are limited unless one wants to combine numerous coating products under broad
general composition groups. With the diversity and variability of coatings in the marketplace,

this in turn leads back to the original problem and equates to poor speciation information.

The data used to support the VOC content limits applied to calculate VOC estimates for
this inventory came from a comprehensive manufacturer survey conducted by the CARB.' This
survey requested data on the weight percent content of volatile organic materials in coatings that
amounted to at least 0.1% (by weight). The speciation data resulting from this survey were not
converted into emission factors or speciation profiles, but they do provide insightful information
on what VOC chemical species were prevalent in coatings. These species may not necessarily be
the exact same ones found in coatings in Texas or found to the same level, but the data does
provide a good indicator of the types of VOC occurring and what are likely prevalent species in

Texas as well.

A significant amount of the VOCs in architectural coatings consists of hydrocarbon
solvents. Hydrocarbon solvents are complex mixtures of various individual organic compounds.
Classifying solvents can be challenging. For example, in the CARB survey results, a
hydrocarbon solvent might have been called mineral spirits, Stoddard solvent, or naphtha;
however, each listed solvent could have been shown under a different Chemical Abstract Service
(CAS) number. Different chemical suppliers can produce various products under the same name,
but classify it (by CAS#) differently. The CARB survey attempted to define hydrocarbon
solvents according to “bins.” Bins were related to hydrocarbon reactivity and were defined by

parameters such as boiling point range, aromatic content, and type of hydrocarbon (e.g., normal,
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cyclic, isoparaffinic).' A total of 24 bins were used in the survey to group hydrocarbon solvents.

The bins are defined as shown in Table 7-1.

Table 7-1. Criteria for Hydrocarbon Solvent Bins Used in 2001
CARB Architectural Coatings Survey

Bin Number | Average Boiling Point (F%)* | Criteria

Aliphatic Hydrocarbon Solvents
1 80-205 Alkanes (<2% aromatics)
2 80-205 N- & Iso-alkanes (> 90% and < 2% aromatics)
3 80-205 Cyclo-Alkanes (> 90% and < 2% aromatics)
4 80-205 Alkanes (2 to <8% aromatics)
5 80-205 Alkanes (8 to 22% aromatics)
6 >205 — 340 Alkanes (<2% aromatics)
7 >205 - 340 N- & Iso-alkanes (> 90% and < 2% aromatics)
8 >205—-340 Cyclo-Alkanes (> 90% and < 2% aromatics)
9 >205-340 Alkanes (2 to <8% aromatics)
10 >205 —-340 Alkanes (8 to 22% aromatics)
11 >340 — 460 Alkanes (<2% aromatics)
12 >340 — 460 N- & Iso-alkanes (> 90% and < 2% aromatics)
13 >340 — 460 Cyclo-Alkanes (> 90% and < 2% aromatics)
14 >340 - 460 Alkanes (2 to <8% aromatics)
15 >340 — 460 Alkanes (8 to 22% aromatics)
16 >460 — 580 Alkanes (<2% aromatics)
17 >460 — 580 N- & Iso-alkanes (> 90% and < 2% aromatics)
18 >460 — 580 Cyclo-Alkanes (> 90% and < 2% aromatics)
19 >460 — 580 Alkanes (2 to <8% aromatics)
20 >460 - 580 Alkanes (8 to 22% aromatics)

Aromatic Hydrocarbon Solvents
21 280 —-290 Aromatic content > 98%
22 320 - 350 Aromatic content > 98%
23 355-420 Aromatic content > 98%
24 450 - 535 Aromatic content > 98%

* Average boiling point = (initial boiling point + dry point)/2

In applying this system, the CARB found that a given reported compound like mineral
spirits could fit within multiple bins, i.e., manufacturers indicated a component was mineral
spirits, but among different manufacturers, mineral spirits had varying physical/chemical
properties. This situation makes component classification and quantification very difficult. For
example, in the CARB survey results, the greatest amount of VOC ingredient in solvent-based
coatings was listed as “Bin 14 hydrocarbon solvent.” Bin14 contains several solvent materials
(e.g., mineral spirits, Stoddard solvent, etc.) based on their reactivity properties as defined by the
coating manufacturer. For example, Bin 14 contained the following VOC components as shown

in Table 7-2.
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Table 7-2. Bin 14 VOC Components®

CAS # VOC Specie Wt. % of Bin 14 VOC
8052413 Mineral Spirits 59 %
64741419
64742478
64742887
64742898
8052413 Stoddard Solvent 27.4 %
64742887 Shellsol 7EC 9.0 %
64742887 Naphtha (petroleum), medium 1.8 %

aliphatic
8052413 Ashland Mineral Spirits 1.5 %
8052413 Aliphatic Hydrocarbons 1.0 %
8008206 Kerosene 0.32 %
64742478 Distillate (petroleum), 0.0019 %
hydrotreated light

The difficulty in classification lies in the fact that other manufacturers reported some of these

same compounds (with the same CAS#) as being in other bins.

The prevalent organic constituents of the SB coatings forming the overall basis for the
SB VOC content limits used in the emissions estimation process are presented in Tables 7-3. The
compounds listed represent those which made up a minimum of at least 0.1% of the total VOC
ingredients in solvent-based coatings. There are a total of 252 VOC materials making up the
entire list of VOC species reported in SB coatings. The fraction constituting at least 0.1%
consists of 52 solvents/solvent groups equating to 98.14% of the total amount of VOC species in
solvent-based coatings (from the survey). The remaining 200 VOC species only constitute about

1.9% of all VOC from solvent-based coatings.

The most prevalent VOC compounds in the solvent-based coatings included: mineral
spirits, Stoddard solvent, aliphatic hydrocarbons, VM &P naphtha, medium aliphatic solvent
naphtha, hydrotreated light distillate (petroleum), aromatic petroleum distillates, xylene, and

toluene.
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Table 7-3.

VOC Species Comprising Solvent-Based Coatings from 2001 CARB

Architectural Coatings Survey*

. Wt. % of Total VOC in
Che YOI SipBRiE Solvent-Based Coatings
Bin 14 Hydrocarbon Solvent 193 %
Bin 6 Hydrocarbon Solvent 13.0%
Bin 11 Hydrocarbon Solvent 12.4 %
Bin 15 Hydrocarbon Solvent 9.8%
Bin 22 Hydrocarbon Solvent 5.6 %
Bin 9 Hydrocarbon Solvent 4.9 %
Bin 10 Hydrocarbon Solvent 4.4 %
1330207 Xylene 3.5%
8052413 Mineral Spirits 2.7%
108883 Toluene 1.9 %
8052413 Stoddard Solvent 1.7%
64742489 Hydrotreated Heavy Naphtha 1.3 %
64742478 Naphtha (petroleum) hydrotreated light 1.2 %
Bin 12 Hydrocarbon Solvent 1.1 %
64175 Ethanol 1.1 %
123864 Butyl Acetate, 1- 1.1 %
110430 Methyl-n-amyl Ketone 0.94 %
95636 1,2,4-Trimethylbenzene 0.89 %
9981 Aggregated VOCs <0.1% 0.79 %
8008206 Petroleum Hydrocarbons 0.74 %
Bin 21 Hydrocarbon Solvent 0.66 %
64742887 Medium aliphatic solvent naphtha 0.65%
8052413 Aliphatic Hydrocarbons 0.63 %
67630 Isopropanol 0.62%
Bin 7 Hydrocarbon Solvent 0.59 %
108101 Methyl Isobutyl Ketone 0.59 %
111762 2-Butoxy Ethanol 0.53 %
78933 Methyl Ethyl Ketone 0.51 %
64742536 Hydrotreated light naphthenic distillate 0.50 %
100414 Ethyl Benzene 0.45 %
107982 Propylene Glycol Monomethyl Ether 0.35%
26761400 1,2-Benzenedicarboxylic acid diiosdecyl ester 0.34 %
67561 Methanol 0.32 %
71363 n-Butanol 0.30 %
108656 Propylene Glycol Monomethyl Ether Acetate 0.24%
110190 Isobutyl Acetate 0.23 %
Bin 23 Hydrocarbon Solvent 0.22 %
96297 Ethyl Methyl Ketone Oxime 0.20 %
100516 Benzyl Alcohol 0.20 %
97858 Isobutyl Isobutyrate 0.18 %
107879 2-Pentanone 0.16 %
64741657 Naphtha (petroleum), heavy alkylate 0.15%
64742525 Hydrotreated heavy naphthenic distillate 0.14 %
763699 Ethyl 3-ethoxypropionate 0.14 %
108678 Mesitylene 0.14 %
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Table 7-3. VOC Species Comprising Solvent-Based Coatings from 2001 CARB
Architectural Coatings Survey® (Continued)

. Wt. % of Total VOC in
Che YOI SipBRiE Solvent-Based Coatings
78831 1-Propanol, 2-Methyl- 0.13 %
25551137 Trimethyl Benzene (mixed isomers) 0.13 %

Bin 20 Hydrocarbon Solvent 0.13 %

25265774 2,2,4-Trimethyl-1,3-Pentanediol Isobutyrate 0.12 %
64742478 Distillate (petroleum), hydrotreated light 0.12 %
64742898 Naphtha (petroleum), light aliphatic 0.11%
% of Total VOC in SB Coatings 98.14 %

Similar data for the VOC found in water-based coatings that formed the basis for water-
based coatings VOC limits are provided in Table 7-4. A total of 141 VOC compounds or bins
were identified. Of these, 28 compounds had total quantities of at least 0.1% of the total amount
of VOC found in water-based coatings. These 28 comprised 98.1% of the total amount of VOC
found in the water-based coatings. The primary VOCs present in water-based coatings included:
2,2 4-trimethyl-1,3-pentanediol isobutyrate, ethylene glycol, propylene glycol, methanol, 2-(2-
butoxyethoxy) ethanol, benzyl alcohol, mineral spirits, aliphatic hydrocarbons, hydrotreated light
distillate (petroleum), medium aliphatic solvent naphtha (petroleum), 2-butoxy ethanol, and

2-amino-2-methyl-1-propanol.

Table 7-4. VOC Species Comprising Water-Based Coatings from 2001
CARB Architectural Coatings Survey'

. Wt. % of Total VOC in

G YOIE SpEERErmEE Water-Based Coatings
2526774 2,2,4-Trimethyl-1,3-Pentanediol Isobutyrate 30.7 %
107211 Ethylene Glycol 24.6 %
57556 Propylene Glycol 21.3%
67561 Methanol 3.4 %
112345 2-(2-Butoxyethoxy) Ethanol 3.3%
9981 Aggregated VOCs < 0.1% 2.8%
100516 Benzyl Alcohol 2.6 %
Bin 11 Hydrocarbon Solvent 1.4 %
111762 2-Butoxy Ethanol 1.2 %
124685 2-Amino-2-Methyl-1-Propanol 1.2 %
111773 2-(2-Methoxyethoxy) Ethanol 0.74 %
Bin 14 Hydrocarbon Solvent 0.74 %
111466 Diethylene Glycol 0.60 %
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Table 7-4. VOC Species Comprising Water-Based Coatings from 2001
CARB Architectural Coatings Survey’ (Continued)

. Wt. % of Total VOC in

CASH# VOC Specie/Group Water-Based Coatings
34590948 Dipropylene Glycol Methyl Ether 0.47 %
Bin 12 Hydrocarbon Solvent 0.44 %
111900 Ethanol, 2-(2-Ethoxyethoxy) 0.38 %
29911282 2-Propanol, 1-(2-Butoxy-1-Methylethoxy)- 0.38 %
Bin 22 Hydrocarbon Solvent 0.30 %
0 Glycol Ethers 0.21 %
872504 1-Methyl-2-Pyrrolidinone 0.21 %
2807309 2-Propoxyethanol 0.17%
107982 Propylene Glycol Monomethyl Ether 0.16 %
Bin 6 Hydrocarbon Solvent 0.16 %
67630 Isopropanol 0.14 %
25265718 Dipropylene Glycol 0.13 %
Bin 10 Hydrocarbon Solvent 0.12 %
5131668 1-Butoxy-2-Propanol 0.11 %
Bin 9 Hydrocarbon Solvent 0.10 %
% of Total VOC in WB Coatings 98.06 %

7.1 References for Section 7.0

1. California Environmental Protection Agency Air Resources Board. 2001 Architectural
Coatings Survey - Final Report. Sacramento, CA. October 2003.
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Appendix A — CARB Architectural Coating Survey Forms



Appendix B — Annual County Emissions (lbs) by Product Type
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