
BOARD MEETING DATE: December 5, 2003 AGENDA NO. 29 

PROPOSAL: Amend Rule 1113 - Architectural Coatings 

SYNOPSIS: The proposed amendments to Rule 1113 will further reduce VOC 

emissions from architectural coatings by setting future effective 

limits for several specialty coating categories, and will implement 

the coatings portion of Control Measure CTS-07 of the 2003 Air 

Quality Management Plan (AQMP). 

COMMITTEE: Stationary Source, September 26, 2003, October 24, 2003, 

November 21, 2003 Reviewed 

 

RECOMMENDED ACTION: 

 

Adopt the attached resolution: 

1. Certifying the Final Environmental Assessment (EA) for Proposed Amended 

Rule 1113 – Architectural Coatings, and 

2. Adopting proposed amendments to Rule 1113 – Architectural Coatings. 

 

 

 

 

Barry R. Wallerstein, D. Env. 

Executive Officer 

 

 
EC:LT:LB 

  

Background 

Architectural coatings are one of the largest non-mobile sources of VOC emissions in 

the South Coast Air Quality Management District (AQMD).  Rule 1113 is applicable 

to manufacturers, distributors, and end-users of architectural coatings.  These coatings 

are used to enhance the appearance of and to protect homes, office buildings, factories 

and other structures, and their appurtenances on a variety of substrates.  The coatings 

may be applied primarily by brush, roller, or spray guns; and those applying those 

coatings include homeowners, painting contractors, or maintenance personnel.  Rule 

1113 was first adopted in 1977, and has undergone numerous amendments since then. 
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PAR 1113 – Architectural Coatings has been developed to implement Phase III of 

Control Measure CTS-07 of the 2003 AQMP and the federally approved 1999 

Amendment to the 1997 Ozone SIP Revision for the South Coast Air Basin.  In addition 

as part of a federal consent decree between the AQMD and the Natural Resources 

Defense Council, the Coalition for Clean air and Communities for a Better Environment, 

the AQMD is required to implement CTS-07 (P3).  The control measure proposes to 

further reduce VOC emissions from various architectural coating categories and thinning 

and cleanup solvents used in the architectural and industrial maintenance coating 

industry.  The reduction in VOC emissions from the use of cleanup solvents to implement 

CTS-07 was addressed in a separate amendment to Rule 1171 - Solvent Cleaning 

Operations on November 7, 2003. 

Rule 1113 was last amended on December 6, 2002 to re-adopt court invalidated May 

1999 amendments. 

Also, following the May 14, 1999 amendments to Rule 1113, CARB developed a 

suggested control measure (SCM) for architectural coatings that was largely based on 

the interim VOC limits and the averaging provision of Rule 1113 as adopted in May 

1999.  The SCM, which has January 1, 2003 as the main compliance date for most 

coating categories and January 1, 2004 for industrial maintenance coatings, has been 

adopted by 22 of the 35 local air districts in California that have an architectural 

coating rule. 

Proposal 

The proposed amendments will lower the current VOC limit for the following specialty 

coating categories:  clear wood finishes including varnishes and sanding sealers, roof 

coatings, stains, and waterproofing sealers including concrete and masonry sealers.  The 

proposed VOC limits and effective dates are as follows: 

• January 1, 2005 for roof coatings (EPA Energy Star certified roof coatings of 100 

g/l or less can be sold until January 1, 2007) 

• July 1, 2006 for clear wood finishes and waterproofing sealers 

• July 1, 2007 for exterior stains 

The exemption for quart containers or less from having a VOC limit is proposed to be 

eliminated for the coating category of clear wood finishes, effective July 1, 2006.  Based 

on comments from industry, staff has also included an alternate proposal for your 

consideration that phases out the exemption in July 1, 2008, and in the interim, establishes 

maximum VOC limits for clear wood coatings in those containers. 

The staff recommendation to eliminate the exemption in 2006 and the alternative proposal 

to phase it out in 2008 are Version 1 and Version 2, respectively, of the proposed rule in 
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Attachment F.  Additional amendments include expansion of coating categories allowed 

to participate in the Averaging Compliance Option, clarification of coating 

categorization, an addition of varnish to the technology assessment requirement, 

expansion of the small manufacturer’s exemption and other minor administrative 

amendments. 

Emission Inventory and Emission Reduction 

The emission inventory of architectural coatings is calculated from the CARB 2001 

Architectural Coatings Survey.  The survey is based on reported sales of architectural 

coatings in California.  The share of statewide sales in the AQMD is based upon the 

percentage of the California population within the AQMD jurisdiction.  The inventory for 

the AQMD was determined to be 5.53 tons per day of VOC for the coating categories 

proposed for amendment. 

The emission reductions are also determined from the survey data by calculating the 

expected emissions on a solids basis as if all coatings comply with the proposed limits 

and comparing that to the current inventory.  The difference is the emission reduction and 

it is expected to be 3.73 tons per day of VOC. 

Cost-Effectiveness 

Staff has estimated the cost-effectiveness to be in the range of $4,229 to $11,405 per ton 

of VOC reduced.  The low end of the range was determined based on the retail cost of 

compliant coatings reported by coating manufacturers surveyed by staff.  The upper end 

of the range was derived by estimating the increased cost at the retail level due to the 

increase in cost of raw materials, reformulation, testing and packaging a new product 

prior to commercialization.  The range of cost-effectiveness is within that for other VOC 

rules adopted by the AQMD Board. 

Issues 

There are a number of specific comments that have been addressed in the Final Staff 

Report and Attachment D.  The issues fall into three major categories.  These are 

availability of compliant products, time for manufacturers to reformulate existing 

products into compliant products and elimination of the small container exemption.  The 

proposed limits are based upon coatings currently available in the marketplace.  Based 

upon the CARB 2001 Survey data, there are many compliant coatings offered by many 

manufacturers for each category and the current market penetration based on sales ranges 

from eleven percent for stains to fifty-one percent for roof coatings.  Notwithstanding, 

staff is recommending a 2 ½ to 3 ½ year future effective date for most of the categories to 

allow other manufacturers time to develop additional compliant products.  In addition, 

manufacturers will have an additional three-year product sell through period and the 

Averaging Compliance Option that can provide additional flexibility to transition to 

compliant products. 
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Regarding the small container exemption for clear wood finishes, there appears to be no 

justification for such an unlimited exemption and its continuance is actually counter-

productive to air quality goals.  The CARB Survey data indicates a relatively high 

percentage of sales of products complying with the proposed limits in the larger 

containers.  However, quite the opposite is true for sales in the smaller containers.  A 

large percentage of products sold in the small containers do not even meet current limits 

that would otherwise be applicable except for the small container exemption.  To further 

compound the matter more than 40% of total gallonage sold of clear wood finishes is in 

small containers and, based upon small container sales reported to the AQMD, the 

volume of these small container sales has increased significantly in the last two years.  

Elimination of the exemption alone for clear wood finishes will achieve close to a ton per 

day of emission reductions.  Staff has prepared two proposals to deal with this small 

container exemption.  The first proposal eliminates the exemption for small container 

clear wood finishes effective July 1, 2006.  The alternative proposal provides an 

additional two-years for the phase out of the exemption with interim VOC limits for those 

clear wood finishes sold in small containers. 

CEQA 

Pursuant to the CEQA and AQMD Rule 110, AQMD has prepared an EA for the 

proposed amendments to Rule 1113.  The Draft EA finding no significant impacts was 

circulated for a 30-day public review and comment period from September 25, 2003 to 

October 24, 2003.  Three comment letters were received on the Draft EA and responses to 

the comment letters have been incorporated into the Final EA for the proposed project. 

Socioeconomic Analysis 

Proposed amendments to Rule 1113 would potentially impact manufacturers and end 

users of architectural coatings.  The former belongs to the industry of chemical and allied 

products (SIC 2851 or NAICS 325510), and the latter are a part of the industry of 

painting and paper hanging (SIC 1721 or NAICS 235210) and do-it-yourself consumers 

and homeowners.  The total annualized cost of the proposed amendments is projected to 

be $14.76 million using the high-end cost estimate.  It is estimated that approximately 503 

jobs could be forgone annually from the future projected growth in the four-county area 

between 2005 and 2020. 

AQMP and Legal Mandates 

The 2003 AQMP estimates architectural coating emissions for the Summer Planning 

Inventory at 60.0 tons per day in 1997, reducing to 28.3 tpd by the year 2010 without 

additional controls on architectural coatings.  Control Measure CTS-07 was included in 

the 1994 and 1997 AQMPs as well as the 1999 amendment to the 1997 Ozone SIP.  This 

control measure proposed to reduce the VOC emissions through the establishment of 

lower VOC-limits and the expansion of the applicability of Rule 1113.  At that time, the 

proposed reduction target for this control measure was set at 75 percent.  Control Measure 
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CTS-07 has been implemented, in part, with the amendments to Rule 1113 in 1996 and 

2002 which have achieved greater than 50 percent emission reduction from this source 

category. 

These proposed Rule 1113 amendments will implement a portion of Phase III of the 

control measure.  The current proposal primarily relies on commercially available low-

VOC formulations for clear wood finishes, roof coatings, stains, and waterproofing 

sealers already being sold and used in the market place.  The currently available resins 

systems can be used to reformulate existing coatings within the 13 month to 42 month 

implementation period. 

Implementations and Resources 

Existing AQMD resources will be sufficient to implement the proposed changes to 

this rule with minimal impact on the budget. 

Attachments 

A. Summary of Proposed Amendment 

B. Rule Development Flow Chart 

C. Key Contacts 

D. Key Issues and Responses 

E. Resolution 

F. Rule Language 

G. Staff Report 

Appendix A – List of Available Products 

Appendix B – Emissions Calculations 

Appendix C – Comparative Analysis 

Appendix D – Comment Letters Received and Responses to Comments 

Appendix E – Technical Data Sheets and Material Safety Data Sheets 

H. Socioeconomic Report 

I. CEQA 
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ATTACHMENT A 

Summary Of Proposed Amendments to Rule 1113 – Architectural Coatings 

Staff proposes amending Rule 1113 as follows:  

• Add or modify definitions. 

• Reduce the VOC content limits to become effective for the following coating 
categories: 

− Roof coatings January 1, 2005 (USEPA Energy Star certified coatings of 
100 g/l or less could be sold until January 1, 2007) 

− Clear wood finishes, including varnishes and sanding sealers July 1, 2006 

− Waterproofing sealers, including concrete/masonry sealers July 1, 2006 

− Stains other than interior stains July 1, 2007. 

• Clarify the conditions under which a coating is subject to the most restrictive VOC 
standard. 

• Expand the scope of the Averaging Compliance Option to include the categories 
that are proposed for a change of VOC limits. 

• Modify administrative requirements, including consolidation of administrative 
requirements in other sections of the rule, to this subdivision. 

• Add varnishes to the technology assessment for July 1, 2005. 

• Delete and modify certain exemptions, including the elimination of the small 
container exemption for clear wood finishes and expansion of the small 
manufacturer’s exemption. 
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ATTACHMENT B 

 

RULE DEVELOPMENT PROCESS 

PROPOSED AMENDED RULE 1113 - Architectural Coatings 

 

Public Workshop and California Environmental Quality Act 

(CEQA) Scoping Session: September 4, 2003 

Public Notice in Newspapers 

9,300 notices mailed for workshop 

California Environmental Quality Act 

(CEQA)  Draft Environmental Assessment 

30-Day Public Review Period 

September 25, 2003 to October 24, 2003 

Public Consultation Meeting: October 16, 2003 

Public Notice in Newspapers 

9,300 notices mailed for workshop  

Public Hearing: December 5, 2003 

Notice Published and mailed for Public Hearing 

November 4, 2003 

 

Set Hearing: November 7, 2003 

Initial Rule Development 

First Meeting: January 15, 2003 

Working Group Meetings 

(Including Teleconferences) 

March 20, 2003, May 6, 2003, July 16, 2003 

August 19, 2003, September 30, 2003 
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ATTACHMENT C 

KEY CONTACTS LIST 

Bert Adams Glaze N Seal 

Tony Garcia Hill Brothers Chemical Company 

Barry Barman KTA-TATOR, Inc. 

Paul Beemer Henry Company 

Howard Berman Environmental Mediation, Inc. 

Mike Butler BEHR Process Corporation 

Larry Cerenzie FSC Coatings 

Curtis Coleman Law Offices of Curtis L. Coleman 

Bob Dooley Degussa Corporation 

David Sibbrel Life Paint 

Claude Florent Rainguard 

Bob Floriani ICI Dulux Sinclair 

Yvonne Fong USEPA 

Dave Fuhr Fuhr International 

Barbara Fry CARB 

Lloyd Haanstra DEFT 

Madelyn Harding Sherwin-Williams Company 

Richard Hart JFB Hart Coatings 

Robert Henderson EPMAR 

Tony Hobbs Tnemec Corporation 

Mike Jaczola CARB 

Barry Jenkin Benjamin Moore Paints 

Jim Kantola ICI Dulux Sinclair 

John Knox JFB Hart Coatings 

Carol Yip Kaufman MWD 

Brian Paich Sierra Performance Coatings/Rust-Oleum 

John Long Vista Paint Corporation 

Tom Marsden Disneyland Resort 

John Means Universal Studios 

Mike Murphy Rust-Oleum Corporation 

Stephen Murphy Murphy Industrial Coatings 

Bob Nelson National Paint & Coatings Association 

Wayne Nelson Spectra-Tone Paint Corporation 

Jim Nyarady CARB 

Andy Rogerson Caltrans 

Raymond Russell Smiland Paint Company 
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KEY CONTACTS LIST 

Jim Sell NPCA 

Bob Steel SICC 

Gerald Thompson BonaKemi USA, Inc. 

John Wallace MWD 

Robert Wendoll Dunn-Edwards Paints 

Kevin Worrall Texture Coatings of America, Inc. 
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ATTACHMENT D 

KEY ISSUES AND RESPONSES Rule 1113 

Issue Response 
Objection to the elimination of 
the small container exemption 
for clear wood finishes. 

Staff believes there are adequate substitute products currently 
available for lacquers, sanding sealers and varnishes, that are 
compliant with the proposed VOC limit.  Staff’s proposal is to 
eliminate the small container exemption effective July 1, 
2006.  An alternative proposal will eliminate the small 
container exemption effective July 1, 2008, with interim VOC 
limits for those coatings beginning July 1, 2006.. 

Reformulating semi-transparent 
stains intended for horizontal 
surfaces and testing them by the 
proposed implementation date. 
Stains should be split into 
horizontal and vertical 
categories with different VOC 
limits, since stains applied to 
horizontal surfaces need to be 
more abrasion resistant. 

Staff has revised the original proposal to make the 
implementation date effective July 1, 2007 providing for 42 
months to reformulate, allow for laboratory testing, real time 
exposure testing and commercialize the reformulated stains. 
Splitting the category into vertical vs. horizontal application 
with different VOC limits would be practically unenforceable.  
In addition some people may substitute the lower-VOC stain 
with a higher-VOC stain.  The AVES study for both 
horizontal and vertical application indicates that clear and 
semi-transparent stains that comply with the proposed VOC 
limit can be formulated.  Staff has also identified stains for 
horizontal application, compliant with the proposed VOC 
limit, that are commercially available and in use. 

Waterproofing 
concrete/masonry sealers should 
remain a separate category with 
a 400 g/l VOC.  The waterborne 
coatings in this category do not 
meet the National Cooperative 
Highway Research 
requirements. 

Low-VOC technology has been developed that meets all the 
performance requirements for waterproofing concrete and 
masonry sealers at the proposed VOC limit of 100 g/l.  
Appendix A of the Draft Staff Report lists penetrating and 
film-forming waterproofing concrete/masonry sealers that 
meet or exceed the performance standards listed in the 
National Cooperative Highway Research Program (NCHRP) 
244.  The proposed amended rule is not eliminating 
waterproofing concrete/masonry sealers category, but is 
simply requiring formulations based on the latest, high 
performance resin systems currently available, as indicated by 
the large number of compliant products already in the 
marketplace. 
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KEY ISSUES AND RESPONSES Rule 1113 

A concern that a product 
formulated and labeled for a 
specialty coating category could 
be required to meet the lower 
VOC limit of another category 
such as a flat coating, nonflat 
coating or a primer-sealer-
undercoater. 

Language has been modified so that if a coating meets the 
definition of the specialty coatings, is labeled correctly and is 
recommended for the intended use, it will be categorized as 
the specialty coating. 

Concern with the initially 
proposed implementation date 
for lower VOC limits. 

To allow for reformulation and testing, the effective dates for 
implementation of the lower VOC limits are January 1, 2005 
for roof coatings, July 1, 2006 for clear wood finishes and 
waterproofing sealers, and July 1, 2007 for stains providing 
upto 42 months for compliance. 

Energy Star certified aluminum 
containing Roof Coatings 
currently would require 
reformulation to meet the 
proposed lower VOC limit and 
will need additional time for 
recertification. 
Waterborne aluminum roof 
coatings can have chemical 
reactions that produce hydrogen 
gas. 

Roof coatings with a VOC content of 100 g/l or less and 
certified under the USEPA Energy Star Program will be 
exempt until January 1, 2007. 
Additives are available to minimize excessive pressure 
buildup and oxidation of the aluminum flakes.  To alleviate 
pressure build up some manufacturers equip their containers 
with pressure relief valves. 

Field touch-up of prefabricated 
architectural components should 
be allowed to use the same 
coatings applied in shop 
application. 

Staff appreciates the small quantity of coatings needed for 
these small touch-up and repair applications and encourages 
the commentator to utilize the Averaging Compliance Option 
of Rule 1113, which was designed for these types of specific 
needs for small volume coatings with higher VOC than the 
current limit. 

The restriction of industrial 
maintenance coatings for 
residential use. 

An industrial maintenance (IM) coating is formulated to meet 
specified extreme environmental conditions that industry has 
previously raised as a health concern regarding the use of this 
category by untrained homeowners, which they have not 
formally retracted.  In addition, the federal Architectural 
Industrial Maintenance rule and the State SCM require an IM 
coating label to display one of the following: not for 
residential use, for industrial use only, for professional use 
only, or not intended for residential use.  If a manufacturer has 
IM products formulated on standard solventborne or 
waterborne chemistry and the health risks are no different 
than those for their standard products; then it becomes a 
labeling issue, not whether an IM coating can be used for 
residential application. 
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A T T A C H M E N T  E 
  

RESOLUTION FOR  

PROPOSED AMENDED RULE 1113 - ARCHITECTURAL COATINGS 

 



 

 

RESOLUTION NO. 2003-xx 

 
 

A Resolution of the Governing Board of the South Coast Air Quality 

Management District (“AQMD”) certifying the Final Environmental Assessment 

prepared for Proposed Amended Rule 1113. 

A Resolution of the AQMD Governing Board adopting Amended Rule 

1113 - Architectural Coatings. 

WHEREAS, the AQMD Governing Board finds and determines that the 
proposed amendments to Rule 1113 - Architectural Coatings, are considered a "project" 
pursuant to the California Environmental Quality Act (CEQA); and 

WHEREAS, the AQMD has had its regulatory program certified pursuant 
to Public Resources Code Section 21080.5 and has conducted CEQA review and analysis 
pursuant to such program (Rule 110); and 

WHEREAS, the 2003 AQMP contains Control Measure #CTS-07, and 
the federally approved 1999 Amendment to the 1997 Ozone SIP Revision for the 
South Coast Air Basin, as well as the federal consent decree between the AQMD 
and the Natural Resources Defense Council, the Coalition for Clean air and 
Communities for a Better Environment, requires the AQMD to implement CTS-07 
(P3), which Proposed Amended Rule 1113 implements, for which a program 
Environmental Impact Report (EIR) was prepared and certified; and 

WHEREAS, the AQMD staff prepared a program Environmental 
Assessment (EA) setting forth the potential environmental consequences of adopting 
Proposed Amended Rule 1113 - Architectural Coatings and was released for public 
review; and 

WHEREAS, the program EA for the 2003 AQMP was incorporated by 
reference by the Draft EA to deal with regional influences, secondary effects, cumulative 
impacts, broad alternatives, and other factors that apply to the program as a whole; and 

WHEREAS, it is necessary that the adequacy of the EA be determined by 
the AQMD Governing Board prior to its certification; and 

WHEREAS, three comment letters were received commenting on the 
Draft EA; and 

WHEREAS, the Draft EA has been revised and responses to comments 
have been prepared such that it is now a Final EA; and 

WHEREAS, the Final EA has been completed in compliance with CEQA 
and Rule 110; and 
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WHEREAS, the Final EA concluded that the proposed project resulted in 
no significant impacts, and as a result no new effects could occur or new mitigation 
measures would be required; and 

WHEREAS, a Mitigation Monitoring Plan pursuant to Public Resources 
Code Section 21081.6 has not been prepared since no mitigation measures are necessary; 
and 

WHEREAS, the staff report, the Final EA and the Socioeconomic Impact 
Analysis, this December 5, 2003 Board letter, and other supporting documentation was 
presented to the AQMD Governing Board and that the Board has reviewed and 
considered the entirety of this information prior to approving the project; and 

WHEREAS, the AQMD Governing Board obtains its authority to adopt, 
amend, or repeal rules and regulations from Sections 39002, 40000, 40001, 40440, 
40441, 40702, and 41508 of the California Health and Safety Code; and 

WHEREAS, the AQMD Governing Board has determined that a need 
exists to amend Rule 1113 - Architectural Coatings to achieve further VOC emission 
reductions for architectural coatings, in accordance with the 2003 AQMP and 1999 
AQMP Control Measure #CTS-07 and the terms of the 1999 federal consent decree with 
the Coalition for Clean Air et al; and that all achieved VOC emission reductions shall be 
devoted to meeting the latter requirement; and 

WHEREAS, the AQMD Governing Board has determined that Rule 1113 
- Architectural Coatings, as proposed to be amended, is written and displayed so that its 
meaning can be easily understood by persons directly affected by them; and 

WHEREAS, the AQMD Governing Board has determined that Rule 1113 
- Architectural Coatings, as proposed to be amended, is in harmony with, and not in 
conflict with, or contradictory to, existing statutes, court decisions, or state or federal 
regulations; and 

WHEREAS, the AQMD Governing Board has determined that Rule 1113 
- Architectural Coatings, as proposed to be amended, does not impose the same 
requirements as any existing state or federal regulation, and the proposed amended rule is 
necessary and proper to execute the powers and duties granted to, and imposed upon, the 
AQMD; and 

WHEREAS, the AQMD Governing Board in amending the regulation, 
references the following statutes which the AQMD hereby implements, interprets or 
makes specific: Health and Safety Code Sections 40001 (a) (air quality standards), 
40440(a) (rules to carry out plan), 40440 (b) (BARCT), 40440 (c) (cost effectiveness), 
40702 (adopt regulation to execute duties), and Federal Clean Air Act Sections 116 and 
172 (c)(1); and 

WHEREAS, the AQMD Governing Board determines that there is a 
problem that Proposed Amended Rule 1113 - Architectural Coatings will alleviate, (i.e., 
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the South Coast Air Basin does not meet state or federal standards for ozone) and the 
proposed amendment will promote the attainment or maintenance of such air quality 
standards; and 

WHEREAS, the AQMD Governing Board has determined that Proposed 
Amended Rule 1113 - Architectural Coatings should be adopted because the proposed 
amended rule provides the best balance between cost-effectiveness and air quality 
benefits; and 

WHEREAS, the AQMD Governing Board has determined that the 
Socioeconomic Impact Assessment is consistent with the provisions of the March 17, 
1989 and October 14, 1994, Board Resolution for rule adoption and Health and Safety 
Code Sections 40440.8, 40728.5 and 40920.6; and 

WHEREAS, the AQMD Governing Board has reviewed and considered 
the staff’s findings related to cost and employment impacts of Proposed Rule 1113 – 
Architectural Coatings set forth in the socioeconomic impact assessment made public 
with the agenda package for this meeting, and hereby finds and determines that cost and 
employment impacts are as set forth in that assessment; and 

WHEREAS, the AQMD Governing Board has determined that the 
proposed amendments to Rule 1113 - Architectural Coatings will result in increased costs 
to industry, yet are considered cost effective with a cost effectiveness as described in the 
Socioeconomic Impact Assessment; and 

WHEREAS, the Socioeconomic Impact Assessment further presents 
incremental cost effectiveness data between an alternative and the proposed rule; and 

WHEREAS, the AQMD Governing Board has actively considered the 
Socioeconomic Impact Assessment and has made a good faith effort to minimize such 
impacts; and 

WHEREAS, the proposed amendments to Rule 1113 - Architectural 
Coatings help achieve the maximum feasible emission reduction of VOCs from the 
various coating categories, which is estimated to be up to 3.73 tons/day, and that even 
after considering the Socioeconomic Impact Assessment, the adoption of such 
amendments is necessary for achieving the federal and state standards for ozone and for 
implementing the AQMP; and  

WHEREAS, a public hearing has been properly noticed in accordance 
with all provisions of Health and Safety Code, Section 40725; and 

WHEREAS, the AQMD Governing Board has held a public hearing in 
accordance with all provisions of law; and 

WHEREAS, the AQMD specifies the manager of Rule 1113 as the 
custodian of the documents or other materials which constitute the record of proceedings 
upon which the adoption of this proposed amendment is based, which are located at the 
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South Coast Air Quality Management District, 21865 Copley Drive, Diamond Bar, 
California. 

WHEREAS, the Governing Board determines that the emission limit for 
exterior stains is not feasible by 2006; and 

WHEREAS, in the event the Governing Board adopts Version 2 of 
Proposed Amended Rule 1113 – Architectural Coatings, the Governing Board determines 
the elimination of the small container exemption for clear wood finishes is not feasible by 
2006 or by 2007; and 

WHEREAS, the AQMD Governing Board directs staff to work with 
architectural coatings manufacturers and other interested parties to explore the feasibility 
of including in a coating manufacturer’s averaging compliance program, limited volume 
products manufactured by a third party, such as clear wood finishes in quart containers or 
less; and 

NOW, THEREFORE BE IT RESOLVED that the AQMD Governing 
Board does hereby approve the written responses to the comments to the Draft EA, and 
certify the Final EA for Proposed Amended Rule 1113 - Architectural Coatings, which 
was completed in compliance with CEQA and Rule 110 provisions; and find that the 
Final EA was presented to the AQMD Governing Board, whose members reviewed, 
considered, and approved the information therein prior to acting on Proposed Amended 
Rule 1113 - Architectural Coatings; and 

BE IT FURTHER RESOLVED that the Board directs AQMD staff to 
work with industry and other stakeholders on assessing reactivity of architectural 
coatings.  This analysis should include assessing the availability and reactivity of 
individual VOC species, under varying NOx conditions, as well as further development 
and refinement of the modeling assumptions for reactivity.  The data gathered should be 
taken into consideration for a reactivity-based architectural coatings control strategy, if 
feasible. 

BE IT FURTHER RESOLVED, that the AQMD Governing Board does 
hereby amend, pursuant to the authority granted by law, Rule 1113 - Architectural 
Coatings, as set forth in the attached, and incorporated herein by this reference. 

Attachment 
 
 
 
 
DATE:  _____________________________ 
 CLERK OF THE BOARD 
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(Adopted Sept. 2, 1977)(Amended Dec. 2, 1977)(Amended Feb. 3, 1978) 
(Amended Sept. 5, 1980)(Amended Apr. 3, 1981)(Amended July 3, 1981) 

(Amended by California Air Resources Board Oct. 21, 1981) 
(Amended Aug. 5, 1983)(Amended Mar. 16, 1984)(Amended Aug. 2, 1985) 

(Amended Nov. 1, 1985)(Amended Feb. 6, 1987)(Amended Jan. 5, 1990) 
(Amended Feb. 2, 1990)(Amended Nov. 2, 1990)(Amended Dec. 7, 1990) 

(Amended Sept. 6, 1991)(Amended March 8, 1996)(Amended August 9, 1996) 
(Amended November 8, 1996)(Amended May 14, 1999; Vacated) 

(Amended July 20, 2001)(Amended December 6, 2002) (Amended December 5, 2003) VERSION 1 
 
 
PROPOSED AMENDED RULE 1113. ARCHITECTURAL COATINGS 

(a) Applicability 

This rule is applicable to any person who supplies, sells, offers for sale, or 

manufactures any architectural coating for use in the District that is intended to be 

field applied to stationary structures or their appurtenances, and to mobile homes, 

pavements or curbs; as well as any person who applies or solicits the application 

of any architectural coating within the District.  The purpose of this rule is to limit 

the VOC content of architectural coatings used in the District or to allow the 

averaging of such coatings, as specified, so their actual emissions do not exceed 

the allowable emissions if all the averaged coatings had complied with the 

specified limits. 

 

(b) Definitions 

For the purpose of this rule, the following definitions shall apply: 

(1) AEROSOL COATING PRODUCT means a pressurized coating product 

containing pigments or resins that dispenses product ingredients by means 

of a propellant, and is packaged in a disposable can for hand-held 

application, or for use in specialized equipment for ground marking and 

traffic marking applications. 

(2) ALUMINUM ROOF COATINGS are roof coatings containing at least 0.7 

pounds per gallon (84 grams per liter) of coating as applied, of elemental 

aluminum pigment. 

(3) APPURTENANCES are accessories to a stationary structure, including, 

but not limited to: hand railings, cabinets, bathroom and kitchen fixtures, 

fences, rain-gutters and down-spouts, window screens, lamp-posts, heating 

and air conditioning equipment, other mechanical equipment, large fixed 

stationary tools, signs, motion picture and television production sets, and 

concrete forms. 
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(4) ARCHITECTURAL COATINGS are any coatings applied to stationary 

structures and their appurtenances, to mobile homes, to pavements, or to 

curbs. 

(5) BELOW-GROUND WOOD PRESERVATIVES are wood preservatives 

formulated to protect below-ground wood. 

(6) BITUMINOUS COATING MATERIALS are black or brownish coating 

materials, soluble in carbon disulfide, consisting mainly of hydrocarbons 

and which are obtained from natural deposits, or as residues from the 

distillation of crude petroleum oils, or of low grades of coal. 

(7) BITUMINOUS ROOF PRIMERS are primers formulated for or applied to 

roofing that incorporate bituminous coating materials. 

(8) BOND BREAKERS are coatings formulated for or applied between layers 

of concrete to prevent the freshly poured top layer of concrete from 

bonding to the substrate over which it is poured. 

(9) CLEAR BRUSHING LACQUERS are clear wood finishes, excluding 

clear lacquer sanding sealers, formulated with nitrocellulose or synthetic 

resins to dry by solvent evaporation without chemical reaction and to 

provide a solid, protective film, which are intended exclusively for 

application by brush, and which are labeled as specified in paragraph 

(d)(7). 

(10) CLEAR WOOD FINISHES are clear and semi-transparent coatings, 

including lacquers and varnishes, applied to wood substrates to provide a 

transparent or translucent solid film. 

(11) COATING is a material which is applied to a surface in order to beautify, 

protect, or provide a barrier to such surface. 

(12) COLORANTS are solutions of dyes or suspensions of pigments. 

(13) CONCRETE-CURING COMPOUNDS are coatings formulated for or 

applied to freshly poured concrete to retard the evaporation of water. 

(14) DRY-FOG COATINGS are coatings which are formulated only for spray 

application so that when sprayed, overspray droplets dry before falling on 

floors and other surfaces. 

(15) EXEMPT COMPOUNDS (See Rule 102-Definition of Terms.) 

(16) FIRE-PROOFING EXTERIOR COATINGS are opaque coatings 

formulated to protect the structural integrity of outdoor steel and other 

outdoor construction materials and listed by Underwriter's Laboratories, 

Inc. for the fire protection of steel. 
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(17) FIRE-RETARDANT COATINGS are coatings labeled and formulated to 

retard ignition and flame spread, that has been fire tested and rated by a 

testing agency approved by building code officials for use in bringing 

building and construction materials into compliance with federal, state and 

local building code requirements.  The fire-retardant coating and the 

testing agency must be approved by building code officials.  The fire-

retardant coating shall be tested in accordance with ASTM Test Method E 

84-99, incorporated by reference in paragraph (e)(4) or listed by 

Underwriter's Laboratories, Inc. as fire-retardant coatings with a flame 

spread index of less than 25. 

(18) FLAT COATINGS are coatings that register a gloss of less than 15 on an 

85-degree meter or less than 5 on a 60-degree meter. 

(19) FLOOR COATINGS are opaque coatings that are formulated for or 

applied to flooring; including but not limited to decks, porches, 

gymnasiums, and bowling alleys, but do not include Industrial 

Maintenance Coatings. 

(20) FORMULATION DATA is the actual product recipe which itemizes all 

the ingredients contained in a product including VOCs and the quantities 

thereof used by the manufacturer to create the product. 

(21) GRAMS OF VOC PER LITER OF COATING, LESS WATER AND 

LESS EXEMPT COMPOUNDS, is the weight of VOC per combined 

volume of VOC and coating solids and can be calculated by the following 

equation: 

Grams of VOC per Liter of Coating, Less =
 Ws - Ww - Wes 

Water and Less Exempt Compounds Vm - Vw - Ves 

 

Where: Ws = weight of volatile compounds in grams 

 Ww = weight of water in grams 

 Wes = weight of exempt compounds in grams 

 Vm = volume of material in liters 

 Vw = volume of water in liters 

 Ves = volume of exempt compounds in liters 
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For coatings that contain reactive diluents, the Grams of VOC per Liter of 

Coating, Less Water and Less Exempt Compounds, shall be calculated by 

the following equation: 

Grams of VOC per Liter of Coating, Less =
 Ws - Ww - Wes 

Water and Less Exempt Compounds Vm - Vw - Ves 

 

Where: Ws = weight of volatile compounds emitted during 

curing, in grams 

 Ww
 = weight of water emitted during curing, in grams 

 Wes = weight of exempt compounds emitted during 

curing, in grams 

 Vm = volume of the material prior to reaction, in liters 

 Vw = volume of water emitted during curing, in liters 

 Ves = volume of exempt compounds emitted during 

curing, in liters 

(22) GRAMS OF VOC PER LITER OF MATERIAL is the weight of VOC per 

volume of material and can be calculated by the following equation: 

Grams of VOC per Liter of Material = 
Ws - Ww - Wes 

Vm 

 

Where: Ws = weight of volatile compounds in grams 

 Ww = weight of water in grams 

 Wes = weight of exempt compounds in grams 

 Vm = volume of the material in liters 

(23) GRAPHIC ARTS COATINGS (Sign Paints) are coatings formulated for 

hand-application by artists using brush or roller techniques to indoor and 

outdoor signs (excluding structural components) and murals, including 

lettering enamels, poster colors, copy blockers, and bulletin enamels. 

(24) HIGH-TEMPERATURE INDUSTRIAL MAINTENANCE COATINGS 

are industrial maintenance coatings formulated for or applied to substrates 

exposed continuously or intermittently to temperatures above 400 degrees 

Fahrenheit. 
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(25) INDUSTRIAL MAINTENANCE COATINGS are coatings, including 

primers, sealers, undercoaters, intermediate coatings and topcoats, 

formulated for or applied to substrates, including floors, that are exposed 

to one or more of the following extreme environmental conditions: 

(A) immersion in water, wastewater, or chemical solutions (aqueous 

and non-aqueous solutions), or chronic exposure of interior 

surfaces to moisture condensation; 

(B) acute or chronic exposure to corrosive, caustic or acidic agents, or 

similar chemicals, chemical fumes, chemical mixtures, or 

solutions; 

(C) repeated exposure to temperatures in excess of 250 degrees 

Fahrenheit; 

(D) repeated heavy abrasion, including mechanical wear and repeated 

scrubbing with industrial solvents, cleaners, or scouring agents; or 

(E) exterior exposure of metal structures. 

 (26) INTERIOR STAINS are stains labeled and formulated exclusively for use 

on interior surfaces. 

(27) JAPANS/FAUX FINISHING COATINGS are glazes designed for wet-in-

wet techniques used as a stain or glaze to create artistic effects, including 

but not limited to, dirt, old age, smoke damage, and simulated marble and 

wood grain. 

(28) LACQUERS are clear or pigmented wood finishes, including clear lacquer 

sanding sealers, formulated with nitrocellulose or synthetic resins to dry by 

evaporation without chemical reaction. 

(29) LOW-SOLIDS COATINGS are coatings containing one pound or less of 

solids per gallon of material. 

(30) MAGNESITE CEMENT COATINGS are coatings formulated for or 

applied to magnesite cement decking to protect the magnesite cement 

substrate from erosion by water. 

(31) MASTIC COATINGS are coatings formulated to cover holes and minor 

cracks and to conceal surface irregularities, and applied in a thickness of at 

least 10 mils (dry, single coat). 

(32) METALLIC PIGMENTED COATINGS are coatings, excluding roof 

coatings, containing at least 0.4 pounds per gallon (48 grams/liter) of 

coating, as applied, of elemental metallic pigment (excluding zinc), mica 

particles or any combination of metallic pigments and mica particles. 
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(33) MULTI-COLOR COATINGS are coatings which exhibit more than one 

color when applied and which are packaged in a single container and 

applied in a single coat. 

(34) NONFLAT COATINGS are coatings that register a gloss of 5 or greater 

on a 60 degree meter and a gloss of 15 or greater on an 85 degree meter. 

(35) POST-CONSUMER COATINGS are finished coatings that would have 

been disposed of in a landfill, having completed their usefulness to a 

consumer, and does not include manufacturing wastes. 

(36) PRE-TREATMENT WASH PRIMERS are coatings which contain a 

minimum of 1/2 percent acid, by weight, applied directly to bare metal 

surfaces to provide necessary surface etching. 

(37) PRIMERS are coatings applied to a surface to provide a firm bond 

between the substrate and subsequent coats. 

(38) QUICK-DRY ENAMELS are non-flat coatings which comply with the 

following: 

(A) Shall be capable of being applied directly from the container by 

brush or roller under normal conditions, normal conditions being 

ambient temperatures between 60°F and 80°F; 

(B) When tested in accordance with ASTM D 1640 they shall:  set-to-

touch in two hours or less, dry-hard in eight hours or less, and be 

tack-free in four hours or less by the mechanical test method; and 

(C) Shall have a 60° dried film gloss of no less than 70 upon 

application. 

(39) QUICK-DRY PRIMERS, SEALERS, AND UNDERCOATERS are 

primers, sealers, and undercoaters which are intended to be applied to a 

surface to provide a firm bond between the substrate and subsequent coats 

and which are dry-to-touch in one-half hour and can be recoated in two 

hours (ASTM D 1640). 

(40) REACTIVE DILUENT is a liquid which is a VOC during application and 

one in which, through chemical and/or physical reaction, such as 

polymerization, becomes an integral part of the coating. 

(41) RECYCLED COATINGS are coatings formulated such that 50 percent or 

more of the total weight consists of secondary and post-consumer coatings 

and 10 percent or more of the total weight consists of post-consumer 

coatings, and manufactured by a certified recycled paint manufacturer. 
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(42) ROOF COATINGS are coatings formulated for application to exterior 

roofs for the primary purpose of preventing penetration of the substrate by 

water, or reflecting heat and ultraviolet radiation. 

(43) RUST PREVENTATIVE COATINGS are coatings formulated for use in 

preventing the corrosion of metal surfaces in residential and commercial 

situations. 

(44) SANDING SEALERS are clear wood coatings formulated for or applied 

to bare wood for sanding and to seal the wood for subsequent application 

of coatings.  To be considered a sanding sealer a coating must be clearly 

labeled as such. 

(45) SEALERS are coatings applied to either block materials from penetrating 

into or leaching out of a substrate, to prevent subsequent coatings from 

being absorbed by the substrate, or to prevent harm to subsequent coatings 

by materials in the substrate. 

(46) SECONDARY (REWORK) COATINGS are fragments of finished 

coatings or finished coatings from a manufacturing process that has 

converted resources into a commodity of real economic value, but does not 

include excess virgin resources of the manufacturing process. 

(47) SHELLACS are clear or pigmented coatings formulated solely with the 

resinous secretions of the lac beetle (laccifer lacca), thinned with alcohol, 

and formulated to dry by evaporation without a chemical reaction. 

(8)SOLICIT is to require for use or to specify, by written or oral contract. 

(9)SPECIALTY PRIMERS are coatings formulated for or applied to a substrate to 

seal fire, smoke or water damage; or to condition excessively chalky 

surfaces.  An excessively chalky surface is one that is defined as having 

chalk rating of four or less as determined by ASTM D-4214 – 

Photographic Reference Standard No. 1 or the Federation of Societies for 

Coatings Technology “Pictorial Standards for Coatings Defects”. 

(50) STAINS are opaque or semi-transparent coatings which are formulated to 

change the color but not conceal the grain pattern or texture.  

(51) SWIMMING POOL COATINGS are coatings specifically formulated for 

or applied to the interior of swimming pools and to resist swimming pool 

chemicals. 

(52) SWIMMING POOL REPAIR COATINGS are chlorinated, rubber-based 

coatings used for the repair and maintenance of swimming pools over 

existing chlorinated, rubber-based coatings. 
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(53) TINT BASE is an architectural coating to which colorants are added. 

(54) TRAFFIC COATINGS are coatings formulated for or applied to public 

streets, highways, and other surfaces including, but not limited to, curbs, 

berms, driveways, and parking lots. 

(55) UNDERCOATERS are coatings formulated for or applied to substrates to 

provide a smooth surface for subsequent coats. 

(56) VARNISHES are clear wood finishes formulated with various resins to 

dry by chemical reaction on exposure to air. 

(57) VOLATILE Organic COMPOUND (VOC) See Rule 102. 

(58) WATERPROOFING SEALERS are coatings which are formulated for the 

primary purpose of preventing penetration of porous substrates by water. 

(59) WATERPROOFING CONCRETE/MASONRY SEALERS are clear or 

pigmented sealers that are formulated for sealing concrete and masonry to 

provide resistance against water, alkalis, acids, ultraviolet light, and 

staining. 

(60) WOOD PRESERVATIVES are coatings formulated to protect wood from 

decay or insect attack by the addition of a wood preservative chemical 

registered by the California Environmental Protection Agency. 

(61) ZINC-RICH INDUSTRIAL MAINTENANCE PRIMERS are primers 

formulated to contain a minimum of 65 percent metallic zinc powder (zinc 

dust) by weight of total solids for application to metal substrates. 

 

(c) Requirements 

(1) Except as provided in paragraphs (c)(2), (c)(3), (c)(4), and specified 

coatings averaged under (c)(6), no person shall supply, sell, offer for sale, 

manufacture, blend, or repackage any architectural coating for use in the 

District which, at the time of sale or manufacture, contains more than 250 

grams of VOC per liter of coating (2.08 pounds per gallon), less water, 

less exempt compounds, and less any colorant added to tint bases, and no 

person shall apply or solicit the application of any architectural coating 

within the District that exceeds 250 grams of VOC per liter of coating as 

calculated in this paragraph. 

(2) Except as provided in paragraphs (c)(3), (c)(4), and designated coatings 

averaged under (c)(6), no person shall supply, sell, offer for sale, 

manufacture, blend, or repackage, for use within the District, any 

architectural coating listed in the Table of Standards which contains VOC 
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(excluding any colorant added to tint bases) in excess of the corresponding 

VOC limit specified in the table, after the effective date specified, and no 

person shall apply or solicit the application of any architectural coating 

within the District that exceeds the VOC limit as specified in this 

paragraph.  No person shall apply or solicit the application within the 

District of any industrial maintenance coatings for residential use or for 

use in areas such as office space and meeting rooms of industrial, 

commercial or institutional facilities not exposed to such extreme 

environmental conditions described in the definition of industrial 

maintenance coatings; or of any rust-preventative coating for industrial 

use, unless such a rust preventative coating complies with the Industrial 

Maintenance Coating VOC limit specified in the Table of Standards. 

TABLE OF STANDARDS 

VOC LIMITS 

Grams of VOC Per Liter of Coating, 

Less Water and Less Exempt Compounds 

COATING Limit* 
Effective Date 

1/1/98 1/1/99 7/1/01 1/1/03 1/1/04 1/1/05 7/1/06 7/1/07 7/1/08 
Bond Breakers 350          
Clear Wood Finishes           

Varnish 350       275   
Sanding Sealers 350       275   
Lacquer 680 550     275    

Clear Brushing Lacquer 680      275    
Concrete-Curing Compounds 350          
Dry-Fog Coatings 400          
Fire-Proofing Exterior Coatings 450  350        
Fire-Retardant Coatings           

Clear 650          
Pigmented 350          

Flats 250   100      50 
Floor Coatings 420    100   50   
Graphic Arts (Sign) Coatings 500          
Industrial Maintenance (IM) Coatings 420     250  100   

High Temperature IM Coatings**     420      
Zinc-Rich IM Primers 420    340   100   

Japans/Faux Finishing Coatings 700  350        
Magnesite Cement Coatings 600  450        
Mastic Coatings 300          
Metallic Pigmented Coatings 500          
Multi-Color Coatings 420 250         
Non-Flat Coatings 250    150   50   
Pigmented Lacquer 680 550     275    
Pre-Treatment Wash Primers 780    420      
Primers, Sealers, and Undercoaters 350    200   100   
Quick-Dry Enamels 400    250   50   
Quick-Dry Primers, Sealers, and 

Undercoaters 
350 

   
200 

  
100 

  

Recycled Coatings     250      
Roof Coatings 300    250  50    

Roof Coatings, Aluminum 500      100    



Proposed Amended Rule 1113 (Cont.) (AmendedDecember 5, 2003) 
  

1113-10 

Roof Primers, Bituminous 350    350      
Rust Preventative Coatings 420    400   100   
Shellac           

Clear 730          
Pigmented 550          

Specialty Primers 350       100   
Stains 350    250    100  

Stains, Interior 250          
Swimming Pool Coatings           

Repair 650    340      
Other 340          

Traffic Coatings 250 150         
Waterproofing Sealers 400    250   100   
Waterproofing Concrete/Masonry 

Sealers 
400       100   

Wood Preservatives           
Below-Ground 350          
Other 350          

* The specified limits remain in effect unless revised limits are listed in subsequent columns in the 
Table of Standards 

** The National VOC Standard at 650 g/l is applicable until 1/1/2003 
 

TABLE OF STANDARDS (cont.) 

VOC LIMITS 

Grams of VOC Per Liter of Material 

COATING Limit 

Low-Solids Coating 120 

(3) Coating Categorization 

(A) If anywhere on the container of any coating listed in the Table of 

Standards, on any sticker or label affixed thereto, or in any sales or 

advertising literature, any representation is made that the coating 

may be used as, or is suitable for use as, a coating for which a 

lower VOC standard is specified in the table or in paragraph (c)(1), 

then the lowest VOC standard shall apply. 

(B) The provisions of paragraph (c)(3)(A) shall not apply to a coating 

described in part as a flat, nonflat or primer-sealer-undercoater 

coating provided that all of the following requirements are met: 

(i) The coating meets the definition of a specific coating 

category that allows a higher VOC standard, and 

(ii) The coating is labeled in a manner consistent with the 

definition and the specific labeling requirement for that 

specific coating category, and 

(iii) The coating is suitable and only recommended for the 

intended uses of that specific coating category. 
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(4) Any coating that is manufactured prior to the effective date of the 

applicable limit specified in the Table of Standards, and that has a VOC 

content above that limit (but not above the limit in effect on the date of 

manufacture), may be sold, supplied, offered for sale, or applied for up to 

three years after the specified effective date. 

(5) All architectural coating containers used to apply the contents therein to a 

surface direct from said container by pouring, siphoning, brushing, rolling, 

padding, ragging or other means, shall be closed when not in use.  These 

architectural coating containers include, but should not be limited to: 

drums, buckets, cans, pails, trays or other application containers. 

(6) Averaging Compliance Option 

In lieu of specific compliance with the applicable limits in the Table of 

Standards, manufacturers may average designated coatings such that their 

actual cumulative emissions from the averaged coatings are less than or 

equal to the cumulative emissions that would have been allowed under 

those limits over a compliance period not to exceed one year. 

(A) On or after January 1, 2001, the following coatings may be 

averaged: floor coatings; primers, sealers, and undercoaters; quick-

dry primers, sealers, and undercoaters; quick-dry enamels; rust 

preventative coatings; roof coatings; specialty primers; stains; 

waterproofing sealers; industrial maintenance coatings; as well as 

flats and non-flats (excluding recycled coatings). 

(B) On or after July 1, 2006, the following coatings in addition to those 

designated in subparagraph (c)(6)(A) may be averaged: bituminous 

roof primers; interior stains; waterproofing concrete/masonry 

sealers; varnishes; and sanding sealers. 

(C) Manufacturers using the Averaging Compliance Option shall: 

(i) Comply with the averaging provisions contained in 

Appendix A, as well as maintain records and make these 

records available for inspection, for at least three years after 

the end of the compliance period, and 

(ii) Use only the sell through provision in Appendix A for each 

coating included in the Program in lieu of the sell through 

provision of subparagraph (c)(4). 

 

(d) Administrative Requirements 
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(1) Containers for all coatings subject to this rule shall display the date of 

manufacture of the contents or a code indicating the date of manufacture.  

The manufacturers of such coatings shall file with the Executive Officer of 

the District and the Executive Officer of the Air Resources Board an 

explanation of each code. 

(2) Containers for all coatings subject to the requirements of this rule shall 

carry a statement of the manufacturer's recommendation regarding 

thinning of the coating.  This requirement shall not apply to the thinning of 

architectural coatings with water.  The recommendation shall specify that 

the coating is to be employed without thinning or diluting under normal 

environmental and application conditions, unless any thinning 

recommended on the label for normal environmental and application 

conditions does not cause a coating to exceed its applicable standard. 

(3) Each container of any coating subject to this rule shall display the 

maximum VOC content of the coating, as supplied, and after any thinning 

as recommended by the manufacturer.  The VOC content of low-solids 

coatings shall be displayed as grams of VOC per liter of material 

(excluding any colorant added to the tint bases) and the VOC content of 

any other coating shall be displayed as grams of VOC per liter of coating 

(less water and less exempt compounds, and excluding any colorant added 

to tint bases).  VOC content displayed may be calculated using product 

formulation data, or may be determined using the test method in 

subdivision (e). 

(4) The coating container label or container for quick-dry primers, sealers, and 

undercoaters and quick-dry enamels shall include the words “Quick-Dry” 

or shall list the following: 

(A) The recoat time for quick-dry primers, sealers, and undercoaters, or 

(B) The dry-hard time for quick-dry enamels. 

Containers and container labels shall not contain the words 

“Quick-Dry” unless the material meets the dry times specified in 

the respective definitions or the material complies with the 

respective general VOC limit for enamels or primers, sealers, and 

undercoaters. 

(5) The labels of all rust preventative coatings shall include the statement “For 

Metal Substrates Only” prominently displayed, effective January 1, 2003. 
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(6) Effective January 1, 2003, the labels of all specialty primers shall 

prominently display one or more of the following descriptions: 

(A) For fire-damaged substrates. 

(B) For smoke-damaged substrates. 

(C) For water-damaged substrates. 

(D) For excessively chalky substrates. 

(7) The labels of all clear brushing lacquers shall include the statements "For 

brush applications only" and "This product must not be thinned or 

sprayed", prominently displayed, effective January 1, 2002 until January 1, 

2005. 

(8) Each manufacturer of the following coating categories shall, on or before 

April 1 of each calendar year submit an annual report to the Executive 

Officer: 

(A) Clear brushing lacquers until April 1, 2006. 

(B) Recycled coatings, including the gallons repackaged and 

distributed in the District. 

(C) Rust preventative coatings. 

(D) Specialty primers. 

The report shall specify the number of gallons of each coating within the 

category sold in the District during the preceding calendar year as well as 

their coating VOC content, and shall describe the method used by the 

manufacturer to calculate such sales. 

(9) A manufacturer, distributor, or seller of a coating meeting the 

requirements of this rule, who supplies that coating to a person who 

applies it in a non-compliant manner, shall not be liable for that non-

compliant use, unless the manufacturer, distributor, or seller knows that 

the supplied coating would be used in a non-compliant manner. 

(10) Manufacturers of recycled coatings shall submit a letter to the Executive 

Officer certifying their status as a Recycled Paint Manufacturer. 

 

(e) Test Methods 

For the purpose of this rule, the following test methods shall be used: 

(1) VOC Content of Coatings 

The VOC content of coatings subject to the provisions of this rule shall be 

determined by: 
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(A) The United States Environmental Protection Agency (USEPA) 

Reference Test Method 24 (Determination of Volatile Matter 

Content, Water Content, Density, Volume Solids, and Weight 

Solids of Surface Coatings, Code of Federal Regulations Title 40, 

Part 60, Appendix A) with the exempt compounds’ content 

determined by Method 303 (Determination of Exempt 

Compounds) in the South Coast Air Quality Management District's 

(SCAQMD) "Laboratory Methods of Analysis for Enforcement 

Samples" manual, or 

(B) Method 304 [Determination of Volatile Organic Compounds 

(VOC) in Various Materials] in the SCAQMD's "Laboratory 

Methods of Analysis for Enforcement Samples" manual. 

(C) Exempt Perfluorocarbons 

The following classes of compounds: 

cyclic, branched, or linear, completely fluorinated alkanes 

cyclic, branched, or linear, completely fluorinated ethers 

with no unsaturations 

cyclic, branched, or linear, completely fluorinated tertiary 

amines with no unsaturations 

sulfur-containing perfluorocarbons with no unsaturations 

and with sulfur bonds only to carbon and fluorine 

will be analyzed as exempt compounds for compliance with 

subdivision (c), only when manufacturers specify which individual 

compounds are used in the coating formulations.  In addition, the 

manufacturers must identify the USEPA, ARB, and SCAQMD 

approved test methods, which can be used to quantify the amount 

of each exempt compound. 

(2) Acid Content of Coatings 

The acid content of a coating subject to the provisions of this rule shall be 

determined by ASTM Test Method D 1613-85 (Acidity in Volatile 

Solvents and Chemical Intermediates Used in Paint, Varnish, Lacquer, and 

Related Products). 

(3) Metal Content of Coatings 

The metallic content of a coating subject to the provisions of this rule shall 

be determined by Method 311 (Determination of Percent Metal in Metallic 
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Coatings by Spectrographic Method) in the SCAQMD's "Laboratory 

Methods of Analysis for Enforcement Samples" manual. 

(4) Flame Spread Index 

The flame spread index of a fire-retardant coating subject to the provisions 

of this rule shall be determined by ASTM Test Method E 84-99 (Standard 

Test Method for Surface Burning Characteristics of Building Materials) 

after application to an organic or inorganic substrate, based on the 

manufacturer's recommendations. 

(5) Drying Times 

The set-to-touch, dry-hard, dry-to-touch, and dry-to-recoat times of a 

coating subject to the provisions of this rule shall be determined by ASTM 

Test Method D 1640 (Standard Test Methods for Drying, Curing, or Film 

Formation of Organic Coatings at Room Temperature).  The tack-free time 

of a coating subject to the provisions of this rule shall be determined by 

ASTM Test Method D 1640, according to the Mechanical Test Method. 

(6) Gloss Determination 

The gloss shall be determined by ASTM Test Method D 523 (Specular 

Gloss). 

(7) Equivalent Test Methods 

Other test methods determined to be equivalent after review by the staffs 

of the District, the California Air Resources Board, and the USEPA, and 

approved in writing by the District Executive Officer may also be used. 

(8) Multiple Test Methods 

When more than one test method or set of test methods are specified for 

any testing, a violation of any requirement of this rule established by any 

one of the specified test methods or set of test methods shall constitute a 

violation of the rule. 

(9) All test methods referenced in this subdivision shall be the version most 

recently approved by the appropriate governmental entities. 

 

(f) Technology Assessment 

The Executive Officer shall conduct a technology assessment for the future VOC 

limit for the following coatings as specified in paragraph (c)(2). 

(1) Flat coatings by July 1, 2007. 

(2) Lacquers by January 1, 2004. 
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(3) Nonflats; primers, sealers, and undercoaters; quick-dry primers, sealers, 

and undercoaters; quick-dry enamels; waterproofing sealers; stains; floor; 

rust preventative; varnishes; and industrial maintenance coatings by July 1, 

2005. 

In conducting the above technology assessments, the Executive Officer shall 

consider any applicable future California Air Resources Board surveys on 

architectural coatings. 

After each technology assessment, the Executive Officer shall report to the 

Governing Board as to the appropriateness of maintaining the future VOC limit. 

The Executive Officer shall conduct a study to further assess reactivity of 

architectural coatings. 

 

(g) Exemptions 

(1) The provisions of this rule shall not apply to: 

(A) Architectural coatings in containers having capacities of 

one quart or less, provided that the manufacturer submits an annual 

report to the Executive Officer within three months of the end of 

each calendar year.  The report shall contain information as 

required by the Executive Officer to monitor the use of the small 

container exemption.  The loss of this exemption due to the failure 

of the manufacturer to submit an annual report shall apply only to 

the manufacturer.  Effective July 1, 2006 clear wood finishes, 

including varnishes and sanding sealers; and lacquers, including 

pigmented lacquers, in containers having capacities of one quart or 

less shall no longer be exempt from the requirements of this rule. 

(B) Architectural coatings sold in this District for shipment outside of 

this District or for shipment to other manufacturers for 

repackaging; or 

(C) Emulsion type bituminous pavement sealers; or 

(D) Aerosol coating products. 

(E) Use of stains and lacquers in all areas within the District at an 

elevation of 4,000 feet or greater above sea level. 

 

(2) Notwithstanding the provisions of paragraph (c)(2), a person or facility 

may add up to 10 percent by volume of VOC to a lacquer to avoid 

blushing of the finish during days with relative humidity greater than 70 
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percent and temperature below 65 degrees Fahrenheit, at the time of 

application provided that: 

(A) The coating is not applied from April 1 to October 31 of any year. 

(B) The coating contains acetone and no more than 550 grams of VOC 

per liter of coating (275 grams of VOC per liter of coating after 

January 1, 2005), less water and exempt compounds, prior to the 

addition of VOC. 

(3) The January 1, 2005 VOC limit for lacquers shall not be applicable until 

January 1, 2007 and the July 1, 2008 VOC limit for flat coatings shall not 

be applicable to any manufacturer which meets all of the following 

criteria: 

(A) The total gross annual receipts are $2,000,000 or less, and 

(B) The total number of employees is 100 or less, and 

(C) The manufacturer requesting this exemption files a written request 

with the Executive Officer annually which includes, but is not 

limited to: 

(i) The total gross annual receipts for each of the last three 

years. 

(ii) The total number of employees for each of the last three 

years. 

For the purposes of determining the total gross annual receipts and the 

total number of employees, a manufacturer shall include data from all 

facilities (both within and outside of the District) which they own, operate, 

have an ownership interest, or are legally affiliated.  If a manufacturer 

exceeds the criteria specified in subparagraphs (g)(3)(A) or (g)(3)(B) any 

time after the initial request is filed with the Executive Officer, this 

exemption shall be immediately terminated, the manufacturer shall forfeit 

any future eligibility for this exemption, and the manufacturer shall be 

considered in violation of this rule for each and every day that lacquers or 

flat coatings which do not comply with the respective VOC limit in the 

Table of Standards are supplied, sold, or offered for sale within the 

District.  The loss of this exemption due to the manufacturer exceeding the 

criteria in subparagraphs (g)(3)(A) or (g)(3)(B) shall apply only to the 

manufacturer. 
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(4) The provisions of paragraph (c) shall not apply to facilities which apply 

coatings to test specimens for purposes of research and development of 

those coatings. 

(5) The July 1, 2006 VOC limit for nonflats, primers, sealers, and 

undercoaters, quick-dry enamels, waterproofing concrete/masonry sealers 

and rust-preventative coatings shall not be applicable until July 1, 2008 to 

any manufacturer which meets all of the following criteria: 

(A) The total gross annual receipts are $5,000,000 or less, and 

(B) The total number of employees is 100 or less, and 

(C) The manufacturer requesting this exemption files a written request 

with the Executive Officer annually which includes, but is not 

limited to: 

(i) The total gross annual receipts for each of the last three 

years. 

(ii) The total number of employees for each of the last three 

years. 

For the purposes of determining the total gross annual receipts and the 

total number of employees, a manufacturer shall include data from all 

facilities (both within and outside of the District) which they own, operate, 

have an ownership interest, or are legally affiliated.  If a manufacturer 

exceeds the criteria specified in subparagraphs (g)(5)(A) or (g)(5)(B) any 

time after the initial request is filed with the Executive Officer, this 

exemption shall be immediately terminated, the manufacturer shall forfeit 

any future eligibility for this exemption, and the manufacturer shall be 

considered in violation of this rule for each and every day that nonflats, 

primers, sealers, and undercoaters, quick-dry enamels, and rust-

preventative coatings do not comply with the respective VOC limit in the 

Table of Standards are supplied, sold, or offered for sale within the 

District.  The loss of this exemption due to the manufacturer exceeding the 

criteria in subparagraphs (g)(5)(A) or (g)(5)(B) shall apply only to the 

manufacturer. 

(6) Effective January 1, 2005 through December 31, 2006, roof coatings with 

a VOC content of 100 grams per liter or less that are certified under the 

USEPA Energy Star Program shall not be subject to the VOC limit in the 

Table of Standards. 
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APPENDIX A: Averaging Provision 

(A) The manufacturer shall demonstrate that actual emissions from the coatings being 

averaged are less than or equal to the allowable emissions, for the specified 

compliance period using the following equation: 

 

≤∑
n

1 = i

GiMi ∑
n

1 = i

 GiViLi  

Where: 

∑
n

1 = i

 GiMi  = Actual Emissions 

∑
n

1 = i

GiViLi  = Allowable Emissions 

Gi = Total Gallons of Product (i) subject to 

Averaging; 

Mi = Material VOC content of Product (i), as 

pounds per gallon; {as defined in paragraph 

(b)(21)} 

Vi = Percent by Volume Solids and VOC in 

Product (i), {as defined in paragraph 

(b)(20)} 

  

  = 

   For Non-Zero VOC Coatings: 

  = 
VOC Coating

VOC Material  

   For Zero VOC coatings: 

  = % solids by volume 

Li = Regulatory VOC Content Limit for Product 

(i), as pounds per gallon; {as listed in 

paragraph (c)(2) Table of Standards} 

The averaging is limited to coatings that are designated by the manufacturer.  Any 

coating not designated in the averaging Program shall comply with the VOC limit 

in the Table of Standards.  The manufacturer shall not include any quantity of 

coatings that it knows or should have known will not be used in the District. 
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In addition to the requirements specified in Section (A), a manufacturer shall not 

include in an Averaging Program any coating with a VOC content in excess of the 

maximum VOC content in effect, immediately prior to July 1, 2001 or the VOC 

content limits specified in the National VOC Emission Standard, whichever is 

less.  Manufacturers that submitted an annual exemption report in 2002 for quick-

dry primers, sealers and undercoaters and included those coatings in their most 

recent approved Averaging Compliance Option Program, may continue to average 

those coatings until July 1, 2006, so long as these coatings do not exceed 450 

grams of VOC per liter of coating less water and less exempt compounds, in lieu 

of the otherwise applicable VOC limit of 350 grams per liter. 

 

(B) Averaging Program (Program) 

At least six months prior to the start of the compliance period, manufacturers shall 

submit an Averaging Program, which is subject to all the provisions of Rule 221 – 

Plans and Rule 306 – Plan Fees, to the Executive Officer.  Averaging may not be 

implemented until the Program is approved in writing by the Executive Officer. 

Within 45 days of submittal of a Program, the Executive Officer shall either 

approve, disapprove or deem the Program incomplete.  The Program applicant and 

the Executive Officer may agree to an extension of time for the Executive Officer 

to take action on the Program. 

 

(C) General Requirements 

The Program shall include all necessary information for the Executive Officer to 

make a determination as to whether the manufacturer may comply with the 

averaging requirements over the specified compliance period in an enforceable 

manner.  Such information shall include, but is not limited to, the following: 

1. An identification of the contact persons, telephone numbers, and name of 

the manufacturer who is submitting the Program. 

2. An identification of each coating that has been selected by the 

manufacturer for inclusion in this program that exceeds the applicable 

VOC limit in the Table of Standards, their VOC content specified in units 

of both grams of VOC per liter of coating, and grams of VOC per liter of 

material and the designation of the coating category. 

3. A detailed demonstration showing that the projected actual emissions will 

not exceed the allowable emissions for a single compliance period that the 

Program will be in effect.  In addition, the demonstration shall include 
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VOC content information for each coating that are below the compliance 

limit in the Table of Standards.  The demonstration shall use the equation 

specified in paragraph (A) of this Appendix for projecting the actual 

emissions and allowable emissions during each compliance period.  The 

demonstration shall also include all VOC content levels and projected 

volume within the District for each coating listed in the Program during 

each compliance period.  The requested data can be summarized in a 

matrix form. 

4. A specification of the compliance period(s) and applicable reporting dates.  

The length of the compliance period shall not be more than one year nor 

less than six months. 

5. An identification and description of all records to be made available to the 

Executive Officer upon request, if different than those identified under 

paragraph (c)(6).  Records to track volume and to demonstrate compliance 

shall be included.  Such records may include, but are not limited to, 

distribution records (shipping manifests, bills of lading, etc.), point of sale 

receipts, invoices to local distributors, composition reports, production 

batch tickets, computer summaries of the data with paper records available 

for detailed information, and records of VOC calculations.  If the type of 

records submitted are not specifically listed above, those records must be 

approved by the USEPA, ARB, and the Executive Officer before an 

Averaging Program can be approved. 

6. An identification and description of specific records to be used in 

calculating emissions for the Program and subsequent reporting, and a 

detailed explanation as to how those records will be used by the 

manufacturer to verify compliance with the averaging requirements. 

7. A statement, signed by a responsible party for the manufacturer, that all 

information submitted is true and correct, and that records will be made 

available to the Executive Officer upon request. 

 

(D) Reporting Requirements 

1. For every single compliance period, the manufacturer shall submit a mid-

term report listing all coatings subject to averaging during the first half of 

the compliance period, detailed analysis of the actual and allowable 

emissions at the end of the mid-term, and if actual emissions exceed 

allowable emissions an explanation as to how the manufacturer intends to 

achieve compliance by the end of the compliance period.  The report shall 
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be signed by the responsible party for the manufacturer, attesting that all 

information submitted is true and correct.  The mid-term report shall be 

submitted within 45 days after the midway date of the compliance period.  

A manufacturer may request, in writing, an extension of up to 15 days for 

submittal of the mid-term report. 

2. Within 60 days after the end of the compliance period or upon termination 

of the Program, whichever is sooner, the manufacturer shall submit to the 

Executive Officer a final report, providing a detailed demonstration of the 

balance between the actual and allowable emissions for the compliance 

period, an update of any identification and description of specific records 

used by the manufacturer to verify compliance with the averaging 

requirement, and any other information requested by the Executive Officer 

to determine whether the manufacturer complied with the averaging 

requirements over the specified compliance period.  The report shall be 

signed by the responsible party for the manufacturer, attesting that all 

information submitted is true and correct, and that records will be made 

available to the Executive Officer upon request.  A manufacturer may 

request, in writing, an extension of up to 30 days for submittal of the final 

report. 

 

(E) Renewal of a Program 

A Program automatically expires at the end of the compliance period.  The 

manufacturer may request a renewal of the Program by submitting a renewal 

request that shall include an updated Program, meeting all applicable Program 

requirements.  The renewal request will be considered conditionally approved 

until the Executive Officer makes a final decision to deny or approve the renewal 

request based on a determination of whether the manufacturer is likely to comply 

with the averaging requirements.  The Executive Officer shall base such 

determination on all available information, including but not limited to, the mid-

term and final reports of the preceding compliance period.  The Executive Officer 

shall make a decision to deny or approve a renewal request no later than 45 days 

from the date of the final report submittal, unless the manufacturer and the 

Executive Officer agree to an extension of time for the Executive Officer to take 

action on the renewal request. 

 

(F) Modification of a Program 
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A manufacturer may request a modification of the Program at any time prior to the 

end of the compliance period.  The Executive Officer shall take action to approve 

or disapprove the modification request no longer than 45 days from the date of its 

submittal.  No modification of the compliance period shall be allowed.  A 

Program need not be modified to specify additional coatings to be averaged that 

are below the applicable VOC limits. 

 

(G) Termination of a Program 

1. A manufacturer may terminate its Program at any time by filing a written 

notification to the Executive Officer.  The filing date shall be considered 

the effective date of the termination, and all other provisions of this rule 

including the VOC limits shall immediately thereafter apply.  The 

manufacturer shall also submit a final report 60 days after the termination 

date.  Any exceedance of the actual emissions over the allowable 

emissions over the period that the Program was in effect shall constitute a 

separate violation for each day of the entire compliance period. 

2. The Executive Officer may terminate a Program if any of the following 

circumstances occur: 

(a) The manufacturer violates the requirements of the approved 

Program, and at the end of the compliance period, the actual 

emissions exceed the allowable emissions. 

(b) The manufacturer demonstrates a recurring pattern of violations 

and has consistently failed to take the necessary steps to correct 

those violations. 

 

(H) Change in VOC Limits 

If the VOC limits of a coating listed in the Program are amended such that its 

effective date is less than one year from the date of adoption, the affected 

manufacturer may base its averaging on the prior limits of that coating until the 

end of the compliance period immediately following the date of adoption. 

 

(I) Labeling 

Each container of any coating that is included in averaging program, and that 

exceeds the applicable VOC limit in the Table of Standards shall display the 

following statement:  “This product is subject to the averaging provisions of 
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SCAQMD Rule 1113”.  A symbol specified by the Executive Officer may be used 

as a substitute. 

 

(J) Violations 

The exceedance of the allowable emissions for any compliance period shall 

constitute a separate violation for each day of the compliance period.  However, 

any violation of the requirements of the Averaging Provision of this rule, which 

the violator can demonstrate, to the Executive Officer, did not cause or allow the 

emission of an air contaminant and was not the result of negligent or knowing 

activity may be considered a minor violation (pursuant to District Rule 112). 

 

(K) Sell Through Provision 

A coating that is included in an approved Averaging Program that does not 

comply with the specified limit in the Table of Standards may be sold, supplied, 

offered for sale, or applied for up to three years after the end of the compliance 

period specified in the approved Averaging Program.  This section of Appendix A 

does not apply to any coating that does not display on the container either the 

statement: “This product is subject to architectural coatings averaging provisions 

of the SCAQMD Rule 1113” or a designated symbol specified by the Executive 

Officer of the SCAQMD. 
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PROPOSED AMENDED RULE 1113. ARCHITECTURAL COATINGS 

(a) Applicability 

This rule is applicable to any person who supplies, sells, offers for sale, or 

manufactures any architectural coating for use in the District that is intended to be 

field applied to stationary structures or their appurtenances, and to mobile homes, 

pavements or curbs; as well as any person who applies or solicits the application 

of any architectural coating within the District.  The purpose of this rule is to limit 

the VOC content of architectural coatings used in the District or to allow the 

averaging of such coatings, as specified, so their actual emissions do not exceed 

the allowable emissions if all the averaged coatings had complied with the 

specified limits. 

 

(b) Definitions 

For the purpose of this rule, the following definitions shall apply: 

(1) AEROSOL COATING PRODUCT means a pressurized coating product 

containing pigments or resins that dispenses product ingredients by means 

of a propellant, and is packaged in a disposable can for hand-held 

application, or for use in specialized equipment for ground marking and 

traffic marking applications. 

(2) ALUMINUM ROOF COATINGS are roof coatings containing at least 0.7 

pounds per gallon (84 grams per liter) of coating as applied, of elemental 

aluminum pigment. 

(3) APPURTENANCES are accessories to a stationary structure, including, 

but not limited to: hand railings, cabinets, bathroom and kitchen fixtures, 

fences, rain-gutters and down-spouts, window screens, lamp-posts, heating 

and air conditioning equipment, other mechanical equipment, large fixed 

stationary tools, signs, motion picture and television production sets, and 

concrete forms. 
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(4) ARCHITECTURAL COATINGS are any coatings applied to stationary 

structures and their appurtenances, to mobile homes, to pavements, or to 

curbs. 

(5) BELOW-GROUND WOOD PRESERVATIVES are wood preservatives 

formulated to protect below-ground wood. 

(6) BITUMINOUS COATING MATERIALS are black or brownish coating 

materials, soluble in carbon disulfide, consisting mainly of hydrocarbons 

and which are obtained from natural deposits, or as residues from the 

distillation of crude petroleum oils, or of low grades of coal. 

(7) BITUMINOUS ROOF PRIMERS are primers formulated for or applied to 

roofing that incorporate bituminous coating materials. 

(8) BOND BREAKERS are coatings formulated for or applied between layers 

of concrete to prevent the freshly poured top layer of concrete from 

bonding to the substrate over which it is poured. 

(9) CLEAR BRUSHING LACQUERS are clear wood finishes, excluding 

clear lacquer sanding sealers, formulated with nitrocellulose or synthetic 

resins to dry by solvent evaporation without chemical reaction and to 

provide a solid, protective film, which are intended exclusively for 

application by brush, and which are labeled as specified in paragraph 

(d)(7). 

(10) CLEAR WOOD FINISHES are clear and semi-transparent coatings, 

including lacquers and varnishes, applied to wood substrates to provide a 

transparent or translucent solid film. 

(11) COATING is a material which is applied to a surface in order to beautify, 

protect, or provide a barrier to such surface. 

(12) COLORANTS are solutions of dyes or suspensions of pigments. 

(13) CONCRETE-CURING COMPOUNDS are coatings formulated for or 

applied to freshly poured concrete to retard the evaporation of water. 

(14) DRY-FOG COATINGS are coatings which are formulated only for spray 

application so that when sprayed, overspray droplets dry before falling on 

floors and other surfaces. 

(15) EXEMPT COMPOUNDS (See Rule 102-Definition of Terms.) 

(16) FIRE-PROOFING EXTERIOR COATINGS are opaque coatings 

formulated to protect the structural integrity of outdoor steel and other 

outdoor construction materials and listed by Underwriter's Laboratories, 

Inc. for the fire protection of steel. 
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(17) FIRE-RETARDANT COATINGS are coatings labeled and formulated to 

retard ignition and flame spread, that has been fire tested and rated by a 

testing agency approved by building code officials for use in bringing 

building and construction materials into compliance with federal, state and 

local building code requirements.  The fire-retardant coating and the 

testing agency must be approved by building code officials.  The fire-

retardant coating shall be tested in accordance with ASTM Test Method E 

84-99, incorporated by reference in paragraph (e)(4) or listed by 

Underwriter's Laboratories, Inc. as fire-retardant coatings with a flame 

spread index of less than 25. 

(18) FLAT COATINGS are coatings that register a gloss of less than 15 on an 

85-degree meter or less than 5 on a 60-degree meter. 

(19) FLOOR COATINGS are opaque coatings that are formulated for or 

applied to flooring; including but not limited to decks, porches, 

gymnasiums, and bowling alleys, but do not include Industrial 

Maintenance Coatings. 

(20) FORMULATION DATA is the actual product recipe which itemizes all 

the ingredients contained in a product including VOCs and the quantities 

thereof used by the manufacturer to create the product. 

(21) GRAMS OF VOC PER LITER OF COATING, LESS WATER AND 

LESS EXEMPT COMPOUNDS, is the weight of VOC per combined 

volume of VOC and coating solids and can be calculated by the following 

equation: 

Grams of VOC per Liter of Coating, Less =
 Ws - Ww - Wes 

Water and Less Exempt Compounds Vm - Vw - Ves 

 

Where: Ws = weight of volatile compounds in grams 

 Ww = weight of water in grams 

 Wes = weight of exempt compounds in grams 

 Vm = volume of material in liters 

 Vw = volume of water in liters 

 Ves = volume of exempt compounds in liters 
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For coatings that contain reactive diluents, the Grams of VOC per Liter of 

Coating, Less Water and Less Exempt Compounds, shall be calculated by 

the following equation: 

Grams of VOC per Liter of Coating, Less =
 Ws - Ww - Wes 

Water and Less Exempt Compounds Vm - Vw - Ves 

 

Where: Ws = weight of volatile compounds emitted during 

curing, in grams 

 Ww
 = weight of water emitted during curing, in grams 

 Wes = weight of exempt compounds emitted during 

curing, in grams 

 Vm = volume of the material prior to reaction, in liters 

 Vw = volume of water emitted during curing, in liters 

 Ves = volume of exempt compounds emitted during 

curing, in liters 

(22) GRAMS OF VOC PER LITER OF MATERIAL is the weight of VOC per 

volume of material and can be calculated by the following equation: 

Grams of VOC per Liter of Material = 
Ws - Ww - Wes 

Vm 

 

Where: Ws = weight of volatile compounds in grams 

 Ww = weight of water in grams 

 Wes = weight of exempt compounds in grams 

 Vm = volume of the material in liters 

(23) GRAPHIC ARTS COATINGS (Sign Paints) are coatings formulated for 

hand-application by artists using brush or roller techniques to indoor and 

outdoor signs (excluding structural components) and murals, including 

lettering enamels, poster colors, copy blockers, and bulletin enamels. 

(24) HIGH-TEMPERATURE INDUSTRIAL MAINTENANCE COATINGS 

are industrial maintenance coatings formulated for or applied to substrates 

exposed continuously or intermittently to temperatures above 400 degrees 

Fahrenheit. 



Proposed Amended Rule 1113 (Cont.) (AmendedDecember 5, 2003) 
  

1113-5 

(25) INDUSTRIAL MAINTENANCE COATINGS are coatings, including 

primers, sealers, undercoaters, intermediate coatings and topcoats, 

formulated for or applied to substrates, including floors, that are exposed 

to one or more of the following extreme environmental conditions: 

(A) immersion in water, wastewater, or chemical solutions (aqueous 

and non-aqueous solutions), or chronic exposure of interior 

surfaces to moisture condensation; 

(B) acute or chronic exposure to corrosive, caustic or acidic agents, or 

similar chemicals, chemical fumes, chemical mixtures, or 

solutions; 

(C) repeated exposure to temperatures in excess of 250 degrees 

Fahrenheit; 

(D) repeated heavy abrasion, including mechanical wear and repeated 

scrubbing with industrial solvents, cleaners, or scouring agents; or 

(E) exterior exposure of metal structures. 

 (26) INTERIOR STAINS are stains labeled and formulated exclusively for use 

on interior surfaces. 

(27) JAPANS/FAUX FINISHING COATINGS are glazes designed for wet-in-

wet techniques used as a stain or glaze to create artistic effects, including 

but not limited to, dirt, old age, smoke damage, and simulated marble and 

wood grain. 

(28) LACQUERS are clear or pigmented wood finishes, including clear lacquer 

sanding sealers, formulated with nitrocellulose or synthetic resins to dry by 

evaporation without chemical reaction. 

(29) LOW-SOLIDS COATINGS are coatings containing one pound or less of 

solids per gallon of material. 

(30) MAGNESITE CEMENT COATINGS are coatings formulated for or 

applied to magnesite cement decking to protect the magnesite cement 

substrate from erosion by water. 

(31) MASTIC COATINGS are coatings formulated to cover holes and minor 

cracks and to conceal surface irregularities, and applied in a thickness of at 

least 10 mils (dry, single coat). 

(32) METALLIC PIGMENTED COATINGS are coatings, excluding roof 

coatings, containing at least 0.4 pounds per gallon (48 grams/liter) of 

coating, as applied, of elemental metallic pigment (excluding zinc), mica 

particles or any combination of metallic pigments and mica particles. 
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(33) MULTI-COLOR COATINGS are coatings which exhibit more than one 

color when applied and which are packaged in a single container and 

applied in a single coat. 

(34) NONFLAT COATINGS are coatings that register a gloss of 5 or greater 

on a 60 degree meter and a gloss of 15 or greater on an 85 degree meter. 

(35) POST-CONSUMER COATINGS are finished coatings that would have 

been disposed of in a landfill, having completed their usefulness to a 

consumer, and does not include manufacturing wastes. 

(36) PRE-TREATMENT WASH PRIMERS are coatings which contain a 

minimum of 1/2 percent acid, by weight, applied directly to bare metal 

surfaces to provide necessary surface etching. 

(37) PRIMERS are coatings applied to a surface to provide a firm bond 

between the substrate and subsequent coats. 

(38) QUICK-DRY ENAMELS are non-flat coatings which comply with the 

following: 

(A) Shall be capable of being applied directly from the container by 

brush or roller under normal conditions, normal conditions being 

ambient temperatures between 60°F and 80°F; 

(B) When tested in accordance with ASTM D 1640 they shall:  set-to-

touch in two hours or less, dry-hard in eight hours or less, and be 

tack-free in four hours or less by the mechanical test method; and 

(C) Shall have a 60° dried film gloss of no less than 70 upon 

application. 

(39) QUICK-DRY PRIMERS, SEALERS, AND UNDERCOATERS are 

primers, sealers, and undercoaters which are intended to be applied to a 

surface to provide a firm bond between the substrate and subsequent coats 

and which are dry-to-touch in one-half hour and can be recoated in two 

hours (ASTM D 1640). 

(40) REACTIVE DILUENT is a liquid which is a VOC during application and 

one in which, through chemical and/or physical reaction, such as 

polymerization, becomes an integral part of the coating. 

(41) RECYCLED COATINGS are coatings formulated such that 50 percent or 

more of the total weight consists of secondary and post-consumer coatings 

and 10 percent or more of the total weight consists of post-consumer 

coatings, and manufactured by a certified recycled paint manufacturer. 
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(42) ROOF COATINGS are coatings formulated for application to exterior 

roofs for the primary purpose of preventing penetration of the substrate by 

water, or reflecting heat and ultraviolet radiation. 

(43) RUST PREVENTATIVE COATINGS are coatings formulated for use in 

preventing the corrosion of metal surfaces in residential and commercial 

situations. 

(44) SANDING SEALERS are clear wood coatings formulated for or applied 

to bare wood for sanding and to seal the wood for subsequent application 

of coatings.  To be considered a sanding sealer a coating must be clearly 

labeled as such. 

(45) SEALERS are coatings applied to either block materials from penetrating 

into or leaching out of a substrate, to prevent subsequent coatings from 

being absorbed by the substrate, or to prevent harm to subsequent coatings 

by materials in the substrate. 

(46) SECONDARY (REWORK) COATINGS are fragments of finished 

coatings or finished coatings from a manufacturing process that has 

converted resources into a commodity of real economic value, but does not 

include excess virgin resources of the manufacturing process. 

(47) SHELLACS are clear or pigmented coatings formulated solely with the 

resinous secretions of the lac beetle (laccifer lacca), thinned with alcohol, 

and formulated to dry by evaporation without a chemical reaction. 

(8)SOLICIT is to require for use or to specify, by written or oral contract. 

(9)SPECIALTY PRIMERS are coatings formulated for or applied to a substrate to 

seal fire, smoke or water damage; or to condition excessively chalky 

surfaces.  An excessively chalky surface is one that is defined as having 

chalk rating of four or less as determined by ASTM D-4214 – 

Photographic Reference Standard No. 1 or the Federation of Societies for 

Coatings Technology “Pictorial Standards for Coatings Defects”. 

(50) STAINS are opaque or semi-transparent coatings which are formulated to 

change the color but not conceal the grain pattern or texture.  

(51) SWIMMING POOL COATINGS are coatings specifically formulated for 

or applied to the interior of swimming pools and to resist swimming pool 

chemicals. 

(52) SWIMMING POOL REPAIR COATINGS are chlorinated, rubber-based 

coatings used for the repair and maintenance of swimming pools over 

existing chlorinated, rubber-based coatings. 
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(53) TINT BASE is an architectural coating to which colorants are added. 

(54) TRAFFIC COATINGS are coatings formulated for or applied to public 

streets, highways, and other surfaces including, but not limited to, curbs, 

berms, driveways, and parking lots. 

(55) UNDERCOATERS are coatings formulated for or applied to substrates to 

provide a smooth surface for subsequent coats. 

(56) VARNISHES are clear wood finishes formulated with various resins to 

dry by chemical reaction on exposure to air. 

(57) VOLATILE Organic COMPOUND (VOC) See Rule 102. 

(58) WATERPROOFING SEALERS are coatings which are formulated for the 

primary purpose of preventing penetration of porous substrates by water. 

(59) WATERPROOFING CONCRETE/MASONRY SEALERS are clear or 

pigmented sealers that are formulated for sealing concrete and masonry to 

provide resistance against water, alkalis, acids, ultraviolet light, and 

staining. 

(60) WOOD PRESERVATIVES are coatings formulated to protect wood from 

decay or insect attack by the addition of a wood preservative chemical 

registered by the California Environmental Protection Agency. 

(61) ZINC-RICH INDUSTRIAL MAINTENANCE PRIMERS are primers 

formulated to contain a minimum of 65 percent metallic zinc powder (zinc 

dust) by weight of total solids for application to metal substrates. 

 

(c) Requirements 

(1) Except as provided in paragraphs (c)(2), (c)(3), (c)(4), and specified 

coatings averaged under (c)(6), no person shall supply, sell, offer for sale, 

manufacture, blend, or repackage any architectural coating for use in the 

District which, at the time of sale or manufacture, contains more than 250 

grams of VOC per liter of coating (2.08 pounds per gallon), less water, 

less exempt compounds, and less any colorant added to tint bases, and no 

person shall apply or solicit the application of any architectural coating 

within the District that exceeds 250 grams of VOC per liter of coating as 

calculated in this paragraph. 

(2) Except as provided in paragraphs (c)(3), (c)(4), and designated coatings 

averaged under (c)(6), no person shall supply, sell, offer for sale, 

manufacture, blend, or repackage, for use within the District, any 

architectural coating listed in the Table of Standards which contains VOC 
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(excluding any colorant added to tint bases) in excess of the corresponding 

VOC limit specified in the table, after the effective date specified, and no 

person shall apply or solicit the application of any architectural coating 

within the District that exceeds the VOC limit as specified in this 

paragraph.  No person shall apply or solicit the application within the 

District of any industrial maintenance coatings for residential use or for 

use in areas such as office space and meeting rooms of industrial, 

commercial or institutional facilities not exposed to such extreme 

environmental conditions described in the definition of industrial 

maintenance coatings; or of any rust-preventative coating for industrial 

use, unless such a rust preventative coating complies with the Industrial 

Maintenance Coating VOC limit specified in the Table of Standards. 

TABLE OF STANDARDS 

VOC LIMITS 

Grams of VOC Per Liter of Coating, 

Less Water and Less Exempt Compounds 

COATING Limit* 
Effective Date 

1/1/98 1/1/99 7/1/01 1/1/03 1/1/04 1/1/05 7/1/06 7/1/07 7/1/08 
Bond Breakers 350          
Clear Wood Finishes           

Varnish 350       275   
Sanding Sealers 350       275   
Lacquer 680 550     275    

Clear Brushing Lacquer 680      275    
Concrete-Curing Compounds 350          
Dry-Fog Coatings 400          
Fire-Proofing Exterior Coatings 450  350        
Fire-Retardant Coatings           

Clear 650          
Pigmented 350          

Flats 250   100      50 
Floor Coatings 420    100   50   
Graphic Arts (Sign) Coatings 500          
Industrial Maintenance (IM) Coatings 420     250  100   

High Temperature IM Coatings**     420      
Zinc-Rich IM Primers 420    340   100   

Japans/Faux Finishing Coatings 700  350        
Magnesite Cement Coatings 600  450        
Mastic Coatings 300          
Metallic Pigmented Coatings 500          
Multi-Color Coatings 420 250         
Non-Flat Coatings 250    150   50   
Pigmented Lacquer 680 550     275    
Pre-Treatment Wash Primers 780    420      
Primers, Sealers, and Undercoaters 350    200   100   
Quick-Dry Enamels 400    250   50   
Quick-Dry Primers, Sealers, and 

Undercoaters 
350 

   
200 

  
100 

  

Recycled Coatings     250      
Roof Coatings 300    250  50    

Roof Coatings, Aluminum 500      100    
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Roof Primers, Bituminous 350    350      
Rust Preventative Coatings 420    400   100   
Shellac           

Clear 730          
Pigmented 550          

Specialty Primers 350       100   
Stains 350    250    100  

Stains, Interior 250          
Swimming Pool Coatings           

Repair 650    340      
Other 340          

Traffic Coatings 250 150         
Waterproofing Sealers 400    250   100   
Waterproofing Concrete/Masonry 

Sealers 
400       100   

Wood Preservatives           
Below-Ground 350          
Other 350          

* The specified limits remain in effect unless revised limits are listed in subsequent columns in the 
Table of Standards 

** The National VOC Standard at 650 g/l is applicable until 1/1/2003 
 

TABLE OF STANDARDS (cont.) 

VOC LIMITS 

Grams of VOC Per Liter of Material 

COATING Limit 

Low-Solids Coating 120 

(3) Coating Categorization 

(A) If anywhere on the container of any coating listed in the Table of 

Standards, on any sticker or label affixed thereto, or in any sales or 

advertising literature, any representation is made that the coating 

may be used as, or is suitable for use as, a coating for which a 

lower VOC standard is specified in the table or in paragraph (c)(1), 

then the lowest VOC standard shall apply. 

(B) The provisions of paragraph (c)(3)(A) shall not apply to a coating 

described in part as a flat, nonflat or primer-sealer-undercoater 

coating provided that all of the following requirements are met: 

(i) The coating meets the definition of a specific coating 

category that allows a higher VOC standard, and 

(ii) The coating is labeled in a manner consistent with the 

definition and the specific labeling requirement for that 

specific coating category, and 

(iii) The coating is suitable and only recommended for the 

intended uses of that specific coating category. 
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(4) Any coating that is manufactured prior to the effective date of the 

applicable limit specified in the Table of Standards, and that has a VOC 

content above that limit (but not above the limit in effect on the date of 

manufacture), may be sold, supplied, offered for sale, or applied for up to 

three years after the specified effective date. 

(5) All architectural coating containers used to apply the contents therein to a 

surface direct from said container by pouring, siphoning, brushing, rolling, 

padding, ragging or other means, shall be closed when not in use.  These 

architectural coating containers include, but should not be limited to: 

drums, buckets, cans, pails, trays or other application containers. 

(6) Averaging Compliance Option 

In lieu of specific compliance with the applicable limits in the Table of 

Standards, manufacturers may average designated coatings such that their 

actual cumulative emissions from the averaged coatings are less than or 

equal to the cumulative emissions that would have been allowed under 

those limits over a compliance period not to exceed one year. 

(A) On or after January 1, 2001, the following coatings may be 

averaged: floor coatings; primers, sealers, and undercoaters; quick-

dry primers, sealers, and undercoaters; quick-dry enamels; rust 

preventative coatings; roof coatings; specialty primers; stains; 

waterproofing sealers; industrial maintenance coatings; as well as 

flats and non-flats (excluding recycled coatings). 

(B) On or after July 1, 2006, the following coatings in addition to those 

designated in subparagraph (c)(6)(A) may be averaged: bituminous 

roof primers; interior stains; waterproofing concrete/masonry 

sealers; varnishes; and sanding sealers. 

(C) Manufacturers using the Averaging Compliance Option shall: 

(i) Comply with the averaging provisions contained in 

Appendix A, as well as maintain records and make these 

records available for inspection, for at least three years after 

the end of the compliance period, and 

(ii) Use only the sell through provision in Appendix A for each 

coating included in the Program in lieu of the sell through 

provision of subparagraph (c)(4). 

 

(d) Administrative Requirements 
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(1) Containers for all coatings subject to this rule shall display the date of 

manufacture of the contents or a code indicating the date of manufacture.  

The manufacturers of such coatings shall file with the Executive Officer of 

the District and the Executive Officer of the Air Resources Board an 

explanation of each code. 

(2) Containers for all coatings subject to the requirements of this rule shall 

carry a statement of the manufacturer's recommendation regarding 

thinning of the coating.  This requirement shall not apply to the thinning of 

architectural coatings with water.  The recommendation shall specify that 

the coating is to be employed without thinning or diluting under normal 

environmental and application conditions, unless any thinning 

recommended on the label for normal environmental and application 

conditions does not cause a coating to exceed its applicable standard. 

(3) Each container of any coating subject to this rule shall display the 

maximum VOC content of the coating, as supplied, and after any thinning 

as recommended by the manufacturer.  The VOC content of low-solids 

coatings shall be displayed as grams of VOC per liter of material 

(excluding any colorant added to the tint bases) and the VOC content of 

any other coating shall be displayed as grams of VOC per liter of coating 

(less water and less exempt compounds, and excluding any colorant added 

to tint bases).  VOC content displayed may be calculated using product 

formulation data, or may be determined using the test method in 

subdivision (e). 

(4) The coating container label or container for quick-dry primers, sealers, and 

undercoaters and quick-dry enamels shall include the words “Quick-Dry” 

or shall list the following: 

(A) The recoat time for quick-dry primers, sealers, and undercoaters, or 

(B) The dry-hard time for quick-dry enamels. 

Containers and container labels shall not contain the words 

“Quick-Dry” unless the material meets the dry times specified in 

the respective definitions or the material complies with the 

respective general VOC limit for enamels or primers, sealers, and 

undercoaters. 

(5) The labels of all rust preventative coatings shall include the statement “For 

Metal Substrates Only” prominently displayed, effective January 1, 2003. 
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(6) Effective January 1, 2003, the labels of all specialty primers shall 

prominently display one or more of the following descriptions: 

(A) For fire-damaged substrates. 

(B) For smoke-damaged substrates. 

(C) For water-damaged substrates. 

(D) For excessively chalky substrates. 

(7) The labels of all clear brushing lacquers shall include the statements "For 

brush applications only" and "This product must not be thinned or 

sprayed", prominently displayed, effective January 1, 2002 until January 1, 

2005. 

(8) Each manufacturer of the following coating categories shall, on or before 

April 1 of each calendar year submit an annual report to the Executive 

Officer: 

(A) Clear brushing lacquers until April 1, 2006. 

(B) Recycled coatings, including the gallons repackaged and 

distributed in the District. 

(C) Rust preventative coatings. 

(D) Specialty primers. 

The report shall specify the number of gallons of each coating within the 

category sold in the District during the preceding calendar year as well as 

their coating VOC content, and shall describe the method used by the 

manufacturer to calculate such sales. 

(9) A manufacturer, distributor, or seller of a coating meeting the 

requirements of this rule, who supplies that coating to a person who 

applies it in a non-compliant manner, shall not be liable for that non-

compliant use, unless the manufacturer, distributor, or seller knows that 

the supplied coating would be used in a non-compliant manner. 

(10) Manufacturers of recycled coatings shall submit a letter to the Executive 

Officer certifying their status as a Recycled Paint Manufacturer. 

 

(e) Test Methods 

For the purpose of this rule, the following test methods shall be used: 

(1) VOC Content of Coatings 

The VOC content of coatings subject to the provisions of this rule shall be 

determined by: 



Proposed Amended Rule 1113 (Cont.) (AmendedDecember 5, 2003) 
  

1113-14 

(A) The United States Environmental Protection Agency (USEPA) 

Reference Test Method 24 (Determination of Volatile Matter 

Content, Water Content, Density, Volume Solids, and Weight 

Solids of Surface Coatings, Code of Federal Regulations Title 40, 

Part 60, Appendix A) with the exempt compounds’ content 

determined by Method 303 (Determination of Exempt 

Compounds) in the South Coast Air Quality Management District's 

(SCAQMD) "Laboratory Methods of Analysis for Enforcement 

Samples" manual, or 

(B) Method 304 [Determination of Volatile Organic Compounds 

(VOC) in Various Materials] in the SCAQMD's "Laboratory 

Methods of Analysis for Enforcement Samples" manual. 

(C) Exempt Perfluorocarbons 

The following classes of compounds: 

cyclic, branched, or linear, completely fluorinated alkanes 

cyclic, branched, or linear, completely fluorinated ethers 

with no unsaturations 

cyclic, branched, or linear, completely fluorinated tertiary 

amines with no unsaturations 

sulfur-containing perfluorocarbons with no unsaturations 

and with sulfur bonds only to carbon and fluorine 

will be analyzed as exempt compounds for compliance with 

subdivision (c), only when manufacturers specify which individual 

compounds are used in the coating formulations.  In addition, the 

manufacturers must identify the USEPA, ARB, and SCAQMD 

approved test methods, which can be used to quantify the amount 

of each exempt compound. 

(2) Acid Content of Coatings 

The acid content of a coating subject to the provisions of this rule shall be 

determined by ASTM Test Method D 1613-85 (Acidity in Volatile 

Solvents and Chemical Intermediates Used in Paint, Varnish, Lacquer, and 

Related Products). 

(3) Metal Content of Coatings 

The metallic content of a coating subject to the provisions of this rule shall 

be determined by Method 311 (Determination of Percent Metal in Metallic 
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Coatings by Spectrographic Method) in the SCAQMD's "Laboratory 

Methods of Analysis for Enforcement Samples" manual. 

(4) Flame Spread Index 

The flame spread index of a fire-retardant coating subject to the provisions 

of this rule shall be determined by ASTM Test Method E 84-99 (Standard 

Test Method for Surface Burning Characteristics of Building Materials) 

after application to an organic or inorganic substrate, based on the 

manufacturer's recommendations. 

(5) Drying Times 

The set-to-touch, dry-hard, dry-to-touch, and dry-to-recoat times of a 

coating subject to the provisions of this rule shall be determined by ASTM 

Test Method D 1640 (Standard Test Methods for Drying, Curing, or Film 

Formation of Organic Coatings at Room Temperature).  The tack-free time 

of a coating subject to the provisions of this rule shall be determined by 

ASTM Test Method D 1640, according to the Mechanical Test Method. 

(6) Gloss Determination 

The gloss shall be determined by ASTM Test Method D 523 (Specular 

Gloss). 

(7) Equivalent Test Methods 

Other test methods determined to be equivalent after review by the staffs 

of the District, the California Air Resources Board, and the USEPA, and 

approved in writing by the District Executive Officer may also be used. 

(8) Multiple Test Methods 

When more than one test method or set of test methods are specified for 

any testing, a violation of any requirement of this rule established by any 

one of the specified test methods or set of test methods shall constitute a 

violation of the rule. 

(9) All test methods referenced in this subdivision shall be the version most 

recently approved by the appropriate governmental entities. 

 

(f) Technology Assessment 

The Executive Officer shall conduct a technology assessment for the future VOC 

limit for the following coatings as specified in paragraph (c)(2). 

(1) Flat coatings by July 1, 2007. 

(2) Lacquers by January 1, 2004. 
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(3) Nonflats; primers, sealers, and undercoaters; quick-dry primers, sealers, 

and undercoaters; quick-dry enamels; waterproofing sealers; stains; floor; 

rust preventative; varnishes; and industrial maintenance coatings by July 1, 

2005. 

In conducting the above technology assessments, the Executive Officer shall 

consider any applicable future California Air Resources Board surveys on 

architectural coatings. 

After each technology assessment, the Executive Officer shall report to the 

Governing Board as to the appropriateness of maintaining the future VOC limit. 

The Executive Officer shall conduct a study to further assess reactivity of 

architectural coatings. 

 

(g) Exemptions 

(1) The provisions of this rule shall not apply to: 

(A) Architectural coatings in containers having capacities of one quart 

or less, provided that the manufacturer submits an annual report to 

the Executive Officer within three months of the end of each 

calendar year.  The report shall contain information as required by 

the Executive Officer to monitor the use of the small container 

exemption. 

(i) From July 1, 2006 to June 30, 2008, clear wood finishes, 

including varnishes and sanding sealers must have a VOC 

content of 450 grams of VOC per liter or less, and lacquers, 

including pigmented lacquers must have a VOC content of 

550 grams of VOC per liter or less to qualify for the small 

container exemption. 

(ii) Effective July 1, 2008 clear wood finishes, including 

varnishes and sanding sealers; and lacquers, including 

pigmented lacquers, in containers having capacities of one 

quart or less shall no longer be exempt from the 

requirements of this rule. 

The loss of this exemption due to the failure of the manufacturer to 

submit an annual report shall apply only to the manufacturer. 

(B) Architectural coatings sold in this District for shipment outside of 

this District or for shipment to other manufacturers for 

repackaging; or 
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(C) Emulsion type bituminous pavement sealers; or 

(D) Aerosol coating products. 

(E) Use of stains and lacquers in all areas within the District at an 

elevation of 4,000 feet or greater above sea level. 

 

(2) Notwithstanding the provisions of paragraph (c)(2), a person or facility 

may add up to 10 percent by volume of VOC to a lacquer to avoid 

blushing of the finish during days with relative humidity greater than 70 

percent and temperature below 65 degrees Fahrenheit, at the time of 

application provided that: 

(A) The coating is not applied from April 1 to October 31 of any year. 

(B) The coating contains acetone and no more than 550 grams of VOC 

per liter of coating (275 grams of VOC per liter of coating after 

January 1, 2005), less water and exempt compounds, prior to the 

addition of VOC. 

(3) The January 1, 2005 VOC limit for lacquers shall not be applicable until 

January 1, 2007 and the July 1, 2008 VOC limit for flat coatings shall not 

be applicable to any manufacturer which meets all of the following 

criteria: 

(A) The total gross annual receipts are $2,000,000 or less, and 

(B) The total number of employees is 100 or less, and 

(C) The manufacturer requesting this exemption files a written request 

with the Executive Officer annually which includes, but is not 

limited to: 

(i) The total gross annual receipts for each of the last three 

years. 

(ii) The total number of employees for each of the last three 

years. 

For the purposes of determining the total gross annual receipts and the 

total number of employees, a manufacturer shall include data from all 

facilities (both within and outside of the District) which they own, operate, 

have an ownership interest, or are legally affiliated.  If a manufacturer 

exceeds the criteria specified in subparagraphs (g)(3)(A) or (g)(3)(B) any 

time after the initial request is filed with the Executive Officer, this 

exemption shall be immediately terminated, the manufacturer shall forfeit 

any future eligibility for this exemption, and the manufacturer shall be 
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considered in violation of this rule for each and every day that lacquers or 

flat coatings which do not comply with the respective VOC limit in the 

Table of Standards are supplied, sold, or offered for sale within the 

District.  The loss of this exemption due to the manufacturer exceeding the 

criteria in subparagraphs (g)(3)(A) or (g)(3)(B) shall apply only to the 

manufacturer. 

(4) The provisions of paragraph (c) shall not apply to facilities which apply 

coatings to test specimens for purposes of research and development of 

those coatings. 

(5) The July 1, 2006 VOC limit for nonflats, primers, sealers, and 

undercoaters, quick-dry enamels, waterproofing concrete/masonry sealers 

and rust-preventative coatings shall not be applicable until July 1, 2008 to 

any manufacturer which meets all of the following criteria: 

(A) The total gross annual receipts are $5,000,000 or less, and 

(B) The total number of employees is 100 or less, and 

(C) The manufacturer requesting this exemption files a written request 

with the Executive Officer annually which includes, but is not 

limited to: 

(i) The total gross annual receipts for each of the last three 

years. 

(ii) The total number of employees for each of the last three 

years. 

For the purposes of determining the total gross annual receipts and the 

total number of employees, a manufacturer shall include data from all 

facilities (both within and outside of the District) which they own, operate, 

have an ownership interest, or are legally affiliated.  If a manufacturer 

exceeds the criteria specified in subparagraphs (g)(5)(A) or (g)(5)(B) any 

time after the initial request is filed with the Executive Officer, this 

exemption shall be immediately terminated, the manufacturer shall forfeit 

any future eligibility for this exemption, and the manufacturer shall be 

considered in violation of this rule for each and every day that nonflats, 

primers, sealers, and undercoaters, quick-dry enamels, and rust-

preventative coatings do not comply with the respective VOC limit in the 

Table of Standards are supplied, sold, or offered for sale within the 

District.  The loss of this exemption due to the manufacturer exceeding the 
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criteria in subparagraphs (g)(5)(A) or (g)(5)(B) shall apply only to the 

manufacturer. 

(6) Effective January 1, 2005 through December 31, 2006, roof coatings with 

a VOC content of 100 grams per liter or less that are certified under the 

USEPA Energy Star Program shall not be subject to the VOC limit in the 

Table of Standards. 
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APPENDIX A: Averaging Provision 

(A) The manufacturer shall demonstrate that actual emissions from the coatings being 

averaged are less than or equal to the allowable emissions, for the specified 

compliance period using the following equation: 
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GiViLi  = Allowable Emissions 

Gi = Total Gallons of Product (i) subject to 

Averaging; 

Mi = Material VOC content of Product (i), as 

pounds per gallon; {as defined in paragraph 

(b)(21)} 

Vi = Percent by Volume Solids and VOC in 

Product (i), {as defined in paragraph 

(b)(20)} 

  

  = 

   For Non-Zero VOC Coatings: 

  = 
VOC Coating

VOC Material  

   For Zero VOC coatings: 

  = % solids by volume 

Li = Regulatory VOC Content Limit for Product 

(i), as pounds per gallon; {as listed in 

paragraph (c)(2) Table of Standards} 

The averaging is limited to coatings that are designated by the manufacturer.  Any 

coating not designated in the averaging Program shall comply with the VOC limit 

in the Table of Standards.  The manufacturer shall not include any quantity of 

coatings that it knows or should have known will not be used in the District. 
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In addition to the requirements specified in Section (A), a manufacturer shall not 

include in an Averaging Program any coating with a VOC content in excess of the 

maximum VOC content in effect, immediately prior to July 1, 2001 or the VOC 

content limits specified in the National VOC Emission Standard, whichever is 

less.  Manufacturers that submitted an annual exemption report in 2002 for quick-

dry primers, sealers and undercoaters and included those coatings in their most 

recent approved Averaging Compliance Option Program, may continue to average 

those coatings until July 1, 2006, so long as these coatings do not exceed 450 

grams of VOC per liter of coating less water and less exempt compounds, in lieu 

of the otherwise applicable VOC limit of 350 grams per liter. 

 

(B) Averaging Program (Program) 

At least six months prior to the start of the compliance period, manufacturers shall 

submit an Averaging Program, which is subject to all the provisions of Rule 221 – 

Plans and Rule 306 – Plan Fees, to the Executive Officer.  Averaging may not be 

implemented until the Program is approved in writing by the Executive Officer. 

Within 45 days of submittal of a Program, the Executive Officer shall either 

approve, disapprove or deem the Program incomplete.  The Program applicant and 

the Executive Officer may agree to an extension of time for the Executive Officer 

to take action on the Program. 

 

(C) General Requirements 

The Program shall include all necessary information for the Executive Officer to 

make a determination as to whether the manufacturer may comply with the 

averaging requirements over the specified compliance period in an enforceable 

manner.  Such information shall include, but is not limited to, the following: 

1. An identification of the contact persons, telephone numbers, and name of 

the manufacturer who is submitting the Program. 

2. An identification of each coating that has been selected by the 

manufacturer for inclusion in this program that exceeds the applicable 

VOC limit in the Table of Standards, their VOC content specified in units 

of both grams of VOC per liter of coating, and grams of VOC per liter of 

material and the designation of the coating category. 

3. A detailed demonstration showing that the projected actual emissions will 

not exceed the allowable emissions for a single compliance period that the 

Program will be in effect.  In addition, the demonstration shall include 
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VOC content information for each coating that are below the compliance 

limit in the Table of Standards.  The demonstration shall use the equation 

specified in paragraph (A) of this Appendix for projecting the actual 

emissions and allowable emissions during each compliance period.  The 

demonstration shall also include all VOC content levels and projected 

volume within the District for each coating listed in the Program during 

each compliance period.  The requested data can be summarized in a 

matrix form. 

4. A specification of the compliance period(s) and applicable reporting dates.  

The length of the compliance period shall not be more than one year nor 

less than six months. 

5. An identification and description of all records to be made available to the 

Executive Officer upon request, if different than those identified under 

paragraph (c)(6).  Records to track volume and to demonstrate compliance 

shall be included.  Such records may include, but are not limited to, 

distribution records (shipping manifests, bills of lading, etc.), point of sale 

receipts, invoices to local distributors, composition reports, production 

batch tickets, computer summaries of the data with paper records available 

for detailed information, and records of VOC calculations.  If the type of 

records submitted are not specifically listed above, those records must be 

approved by the USEPA, ARB, and the Executive Officer before an 

Averaging Program can be approved. 

6. An identification and description of specific records to be used in 

calculating emissions for the Program and subsequent reporting, and a 

detailed explanation as to how those records will be used by the 

manufacturer to verify compliance with the averaging requirements. 

7. A statement, signed by a responsible party for the manufacturer, that all 

information submitted is true and correct, and that records will be made 

available to the Executive Officer upon request. 

 

(D) Reporting Requirements 

1. For every single compliance period, the manufacturer shall submit a mid-

term report listing all coatings subject to averaging during the first half of 

the compliance period, detailed analysis of the actual and allowable 

emissions at the end of the mid-term, and if actual emissions exceed 

allowable emissions an explanation as to how the manufacturer intends to 

achieve compliance by the end of the compliance period.  The report shall 
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be signed by the responsible party for the manufacturer, attesting that all 

information submitted is true and correct.  The mid-term report shall be 

submitted within 45 days after the midway date of the compliance period.  

A manufacturer may request, in writing, an extension of up to 15 days for 

submittal of the mid-term report. 

2. Within 60 days after the end of the compliance period or upon termination 

of the Program, whichever is sooner, the manufacturer shall submit to the 

Executive Officer a final report, providing a detailed demonstration of the 

balance between the actual and allowable emissions for the compliance 

period, an update of any identification and description of specific records 

used by the manufacturer to verify compliance with the averaging 

requirement, and any other information requested by the Executive Officer 

to determine whether the manufacturer complied with the averaging 

requirements over the specified compliance period.  The report shall be 

signed by the responsible party for the manufacturer, attesting that all 

information submitted is true and correct, and that records will be made 

available to the Executive Officer upon request.  A manufacturer may 

request, in writing, an extension of up to 30 days for submittal of the final 

report. 

 

(E) Renewal of a Program 

A Program automatically expires at the end of the compliance period.  The 

manufacturer may request a renewal of the Program by submitting a renewal 

request that shall include an updated Program, meeting all applicable Program 

requirements.  The renewal request will be considered conditionally approved 

until the Executive Officer makes a final decision to deny or approve the renewal 

request based on a determination of whether the manufacturer is likely to comply 

with the averaging requirements.  The Executive Officer shall base such 

determination on all available information, including but not limited to, the mid-

term and final reports of the preceding compliance period.  The Executive Officer 

shall make a decision to deny or approve a renewal request no later than 45 days 

from the date of the final report submittal, unless the manufacturer and the 

Executive Officer agree to an extension of time for the Executive Officer to take 

action on the renewal request. 

 

(F) Modification of a Program 
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A manufacturer may request a modification of the Program at any time prior to the 

end of the compliance period.  The Executive Officer shall take action to approve 

or disapprove the modification request no longer than 45 days from the date of its 

submittal.  No modification of the compliance period shall be allowed.  A 

Program need not be modified to specify additional coatings to be averaged that 

are below the applicable VOC limits. 

 

(G) Termination of a Program 

1. A manufacturer may terminate its Program at any time by filing a written 

notification to the Executive Officer.  The filing date shall be considered 

the effective date of the termination, and all other provisions of this rule 

including the VOC limits shall immediately thereafter apply.  The 

manufacturer shall also submit a final report 60 days after the termination 

date.  Any exceedance of the actual emissions over the allowable 

emissions over the period that the Program was in effect shall constitute a 

separate violation for each day of the entire compliance period. 

2. The Executive Officer may terminate a Program if any of the following 

circumstances occur: 

(a) The manufacturer violates the requirements of the approved 

Program, and at the end of the compliance period, the actual 

emissions exceed the allowable emissions. 

(b) The manufacturer demonstrates a recurring pattern of violations 

and has consistently failed to take the necessary steps to correct 

those violations. 

 

(H) Change in VOC Limits 

If the VOC limits of a coating listed in the Program are amended such that its 

effective date is less than one year from the date of adoption, the affected 

manufacturer may base its averaging on the prior limits of that coating until the 

end of the compliance period immediately following the date of adoption. 

 

(I) Labeling 

Each container of any coating that is included in averaging program, and that 

exceeds the applicable VOC limit in the Table of Standards shall display the 

following statement:  “This product is subject to the averaging provisions of 
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SCAQMD Rule 1113”.  A symbol specified by the Executive Officer may be used 

as a substitute. 

 

(J) Violations 

The exceedance of the allowable emissions for any compliance period shall 

constitute a separate violation for each day of the compliance period.  However, 

any violation of the requirements of the Averaging Provision of this rule, which 

the violator can demonstrate, to the Executive Officer, did not cause or allow the 

emission of an air contaminant and was not the result of negligent or knowing 

activity may be considered a minor violation (pursuant to District Rule 112). 

 

(K) Sell Through Provision 

A coating that is included in an approved Averaging Program that does not 

comply with the specified limit in the Table of Standards may be sold, supplied, 

offered for sale, or applied for up to three years after the end of the compliance 

period specified in the approved Averaging Program.  This section of Appendix A 

does not apply to any coating that does not display on the container either the 

statement: “This product is subject to architectural coatings averaging provisions 

of the SCAQMD Rule 1113” or a designated symbol specified by the Executive 

Officer of the SCAQMD. 
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EXECUTIVE SUMMARY  

Proposed Amended Rule 1113  ES-1 December 5, 2003 

Rule 1113 - Architectural Coatings was originally adopted by the South Coast Air Quality 
Management District (AQMD) on September 2, 1977, to regulate the volatile organic compound 
(VOC) emissions from the application of architectural coatings. 

Proposed Amended Rule (PAR) 1113 – Architectural Coatings has been developed to implement 
Control Measure CTS-07 of the 2003 Air Quality Management Plan (AQMP).  The control 
measure proposes to further reduce volatile organic compound (VOC) emissions from various 
architectural coating categories and thinning and cleanup solvents used in the architectural and 
industrial maintenance coating industry. 

The proposed amendments will lower the current VOC limit for the following specialty coating 
categories:  clear wood finishes including varnishes and sanding sealers, roof coatings, stains, 
and waterproofing sealers including concrete and masonry sealers.  The proposed VOC limits 
will become effective January 1, 2005 for roof coatings United States Environmental Protection 
Agency (USEPA) Energy Star certified roof coatings of 100 g/l or less, January 1, 2007), July 1, 
2006 for clear wood finishes and waterproofing sealers and July 1, 2007 for exterior stains.  The 
exemption for quart containers or less from having a VOC limit, is proposed to be eliminated for 
the coating category clear wood finishes, effective July 1, 2006.  Based on discussions with 
industry, staff is also considering an alternate proposal that phases out the exemption in July 
2008, and in the interim, establishes maximum VOC limits for clear wood coatings in those 
containers.  The proposal also includes a three-year existing product sell through provision and 
applicability of the averaging compliance option to include these coating categories.  The 
reduction in VOC emissions from the use of cleanup solvents will be addressed in a separate 
amendment to Rule 1171, Solvent Cleaning Operations. 

The emission reductions associated with proposed changes are estimated to be 3.73 tons per day 
VOC.  The cost-effectiveness is expected to range between $4,229 and $11,405 per ton of VOC 
reduced. 

The proposed amendments to Rule 1113 will be reviewed pursuant to the California 
Environmental Quality Act (CEQA) and an Environmental Assessment (EA) has been prepared 
and will be considered for certification concurrently with the consideration for adoption of PAR 
1113.  A Socioeconomic Assessment has been completed and is included as an attachment to the 
Board Letter recommending adoption of Proposed Rule 1113. 
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A. AQMP CONTROL MEASURE 

Control Measure CTS-07 of the 2003 AQMP proposes to further reduce VOC emissions from 
various architectural coating categories and thinning and cleanup solvents used in the 
architectural and industrial maintenance coating industry.  This control measure was also part of 
the 1999 Amendment to the 1997 Ozone State Implementation Plan (SIP) Revision for the South 
Coast Air Basin (SCAB), which is also consistent with the settlement agreement for the 1997 
litigation between the AQMD and the Natural Resources Defense Council, the Coalition for 
Clean Air and Communities for a Better Environment.  Architectural coatings and thinning and 
cleanup solvents are regulated by AQMD Rule 1113 and Rule 1171 – Solvent Cleaning 
Operations, respectively. 

B. RULE HISTORY 

Architectural and Industrial Maintenance (AIM) coatings are one of the largest non-mobile 
sources of VOC emissions in the AQMD.  Rule 1113 is applicable to manufacturers, distributors, 
and end-users of architectural coatings.  These coatings are used to enhance the appearance of 
and to protect homes, office buildings, factories and other structures, and their appurtenances on 
a variety of substrates.  The coatings may be applied primarily by brush, roller, or spray guns; 
and those applying those coatings include homeowners, painting contractors, or maintenance 
personnel.  The rule was first adopted in 1977, and has undergone numerous amendments since 
then. 

The VOC emissions from the use of architectural coatings were estimated at 56.3 tons per day 
(tpd) in 1993 in the AQMD on an Annual Average Inventory, and 66.4 tpd on the Summer 
Planning Inventory.  Based on the 1999 AQMP, these emissions for 2006 and 2010 are projected 
at 64.2 tpd and 67.3 tpd respectively on the Annual Average Inventory, and at 75.7 tpd and 79.4 
tpd on the Summer Planning Inventory, without additional controls on architectural coatings.  In 
1999, the AQMD entered into a consent decree that committed to additional emission reductions 
from the use of architectural coatings. 

VOC emissions cause the formation of ozone and PM10 (particulate matter less than 10 microns 
in size), two pollutants that exceed the state and national ambient air quality standards.  They are 
the AQMDs most serious regional air quality problems and the most difficult to reduce to 
healthful levels. 

VOCs react photochemically with oxides of nitrogen (NOx) to form ozone.  Ozone is a strong 
oxidizer that irritates the human respiratory system and damages plant life and property.  VOCs 
also react in the atmosphere to form PM10, a pollutant that adversely affects human health and 
limits visibility.  Because these small particulates penetrate into the deepest regions of the lung, 
they affect pulmonary function and have even been linked to an increased number of deaths. 

The California Air Resources Board (CARB) developed a revised suggested control measure 
(SCM) for architectural coatings in June 2000, that was largely based on the interim limits and 
the averaging provision of Rule 1113, as amended in May 1999.  The provisions in the SCM 
were developed by a consortium of California air pollution control districts, CARB, USEPA 
Region IX, and paint manufacturers.  The SCM, which has January 1, 2003 as the main 
compliance date for most coating categories, has been adopted by 22 of the 35 local air districts 
in California. 
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Listed below are the Air Pollution Control Districts or Air Quality Management Districts in 
California with architectural coating rules in effect.  The remaining districts without an 
architectural coating rule are covered by the USEPA's National Architectural Coatings Rule. 

CA Districts with Architectural Coating Rules 

Antelope Valley Air Pollution Control District Bay Area Air Quality Management District 

Butte County Air Quality Management District Colusa County Air Pollution Control District 

El Dorado County Air Pollution Control District Feather River Air Quality Management District 

Imperial County Air Pollution Control District Kern County Air Pollution Control District 

Mojave Desert Air Quality Management District Monterey Bay Unified Air Pollution Control District 

Northern Sonoma Air Pollution Control District Placer County Air Pollution Control District 

Sacramento Metropolitan Air Quality Management District San Diego County Air Pollution Control District 

San Joaquin Valley Unified Air Pollution Control District San Luis Obispo County Air Pollution Control District 

Santa Barbara County Air Pollution Control District Shasta County Air Quality Management District 

South Coast Air Quality Management District Tehama County Air Pollution Control District 

Ventura County Air Pollution Control District Yolo-Solano County Air Quality Management District 

 

 



 

 

C H A P T E R  II 

 

PROPOSED AMENDMENTS 

 



CHAPTER II – PROPOSED AMENDMENTS  

Proposed Amended Rule 1113  II-1 December 5, 2003 

PROPOSED AMENDMENTS 

Selection of Coating Categories 

In selecting coating categories feasible for lower VOC limits, staff reviewed all coating 
categories and established a priority list, based upon availability of technology, to reduce VOC 
emissions.  Those categories selected for this amendment were feasible based upon the available 
data.  Those categories not selected at this time are still under evaluation and may be considered 
for future amendments.  The following generally summarizes the steps taken in the selection 
process. 

First, all coating categories in the Rule 1113 Table of Standards that had a current or future VOC 
limit of 100 grams per liter (g/l) or less were excluded from consideration.  This was done 
because the limits are already low and probably reflect a high usage of waterborne or exempt 
solvent usage. 

In the second step, staff evaluated the results of the recent CARB architectural coating surveys 
for emission inventories and the technology demonstrated by the AVES Study prepared by an 
AQMD contractor (AVES) hired to develop and demonstrate zero- and low-VOC resin 
technology in support of Control Measure – CTS-07.  Based on the results of this project and 
data from the CARB 1998 Architectural Coatings Survey and the preliminary draft of the CARB 
2001 Architectural Coatings Survey, staff analyzed the following ten coating categories:  clear 
wood finishes, clear brushing lacquers, roof coatings, roof primers, rust preventative coatings, 
shellacs, stains, wood preservatives, waterproofing sealers and waterproofing concrete/masonry 
sealers.  However, after a preliminary evaluation of the emission inventory and available VOC 
technology for these ten categories, it appeared that lowering the VOC limits for only clear wood 
finishes, stains, waterproofing sealers, roof coatings and waterproofing concrete/masonry sealers 
would result in significant cost-effective emission reductions.  The other five coating categories 
represented a very small portion of the total Rule 1113 inventory, and were not considered 
further for this amendment.  These categories may be further evaluated in the future to determine 
if they could provide sufficient and cost-effective emission reductions. 

Staff has analyzed the 1998 Survey and the Draft 2001 Survey, to identify coating categories 
with larger sales volume, high VOC limits and available low-VOC technologies.  To better 
understand how significant the impact of the proposed amendments would be on the 
manufacturers, staff compiled Table II-1, showing the market penetration of coatings already 
compliant with the proposed VOC limits, based on the data from the 2001 Survey.  A noteworthy 
mention is that, since the survey was taken in 2000, low VOC products that have been developed 
and marketed since then are not reflected in these results and the market penetration percentages 
listed in the table for the low-VOC products may actually be higher today.  This was evident 
when staff compiled Appendix A and several low VOC products were found in addition to those 
listed in the Survey for the categories proposed for amendment.  The table also lists the number 
of manufacturers and products for each VOC segment (at or below proposed limit and above) for 
each coating category proposed for amendment.  The market penetration was calculated based on 
sales volumes, excluding quart containers or less and low-solids products, provided by the 
Survey. 
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Table II-1 – CA Market Penetration1 

VOC Range 
(g/l) 

# of 
Manufacturers 

# of 
Products 

Percent of 
Products 

CA Sales 
Volume(gal) 

Percent of 
Sales 

Volume 

Current 
Limit 

Proposed 
Limit 

Clear Wood Finishes2 

0-275 21 53 21% 236,557 36% 
350 275 

>275 36 198 79% 427,857 64% 

Sanding Sealers 

0-275 7 7 70% 5,831 36% 
350 275 

>275 3 3 30% 10,267 64% 

Roof Coatings (Including Bituminous) 

0-50 16 49 28% 2,216,210 51% 
250 50 

>50 40 129 72% 2,158,653 49% 

Stains – Exterior 

0-100 15 41 11% 300,271 11% 
250 100 

>100 36 320 89% 2,396,524 89% 

Waterproofing Sealers 

0-100 17 39 34% 139,472 20% 
250 100 

>100 27 75 66% 550,377 80% 

Waterproofing Concrete/Masonry Sealers 

0-100 15 49 57% 257,837 38% 
400 100 

>100 19 37 43% 414,406 62% 

 ___________________________________________________________  
1  Data Compiled from the 2001 Survey 
2  Including volume sold in quart and smaller containers, percent of volume in compliance with proposed limit of 275 g/l is 21% 

Based on this analysis, staff has determined that the coating categories listed in Table II-1 
warranted further consideration since they represent some of the highest sales volume and 
produce some of the highest VOC emissions of the remaining coating categories.  In Chapter IV, 
Table IV-1 shows total sales volume, including all container sizes as well as high- and low-solids 
products and emissions from both waterborne and solventborne coatings for these categories. 

Based on the approach and data discussed above, staff proposes amending Rule 1113 as follows: 

• Add or modify definitions. 

• Reduce the VOC content limits to become effective for the following coating categories: 

Clear wood finishes, including varnishes and sanding sealers July 1, 2006 

Roof coatings January 1, 2005 (USEPA Energy Star certified coatings of 100 g/l or less, 
January 1, 2007) 

Waterproofing sealers, including concrete/masonry sealers July 1, 2006 

Stains other than interior stains July 1, 2007. 

• Clarify the conditions under which a coating is subject to the most restrictive VOC standard. 
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• Expand the scope of the Averaging Compliance Option to include the categories that are 
proposed for a change of VOC limits. 

• Modify administrative requirements, including consolidation of administrative requirements 
in other sections of the rule, to this subdivision. 

• Add varnishes to the Technical Assessment for July 1, 2005. 

• Delete and modify certain exemptions, including a sunset date for the small container 
exemption for clear wood finishes. 

Definitions 

New or modified definitions are proposed in subdivision (b) for: 

Aluminum Roof Coatings, which are defined as roof coatings containing at least 0.7 pounds per 
gallon (84 g/l) of elemental aluminum pigment.  This definition was added to allow more options 
in selecting roof coatings besides acrylic white reflective coatings and is consistent with the 2005 
California Title 24 Building Energy Efficiency Standards and the voluntary USEPA “Energy 
Star” program. 

Interior Stains, which are defined as stains formulated for use on interior surfaces only.  Stains 
that are formulated for use on exterior surfaces or have dual use (both interior and exterior) 
remain under the current definition for stains.  Data on technology does not support a reduced 
VOC limit for interior stains at this time.  However, lower VOC technology is available for other 
stain applications. 

The definition for Industrial Maintenance Coatings was modified for clarification, by removing 
the use prohibition and placing it under Requirements in paragraph (c)(2). 

The definition for Metallic Pigmented Coatings was modified to clarify that roof coatings, 
regardless of their metallic pigment content, are not included in this category. 

Conversely, the definition for Roof Coatings was modified to clarify that this category includes 
metallic pigmented roof coatings. 

The definition for Quick-Dry Enamels was expanded to clarify that the gloss determination is as 
measured upon application of the coating. 

The definition of Recycled Coatings was modified to clarify that recycled coatings must be 
manufactured by a certified recycled paint manufacturer. 

VOC Limits 

New VOC limits are proposed in the Table of Standards in paragraph (c)(2) for roof coatings, 
effective as of January 1, 2005; for clear wood finishes, including varnishes and sanding sealers, 
waterproofing sealers, including concrete/masonry sealers, effective July 1, 2006; and stains 
effective July 1, 2007, as follows: 
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TABLE OF STANDARDS 

VOC LIMITS 

Grams of VOC Per Liter of Coating, 
Less Water and Less Exempt Compounds 

COATING 

Current 
Limit* 

Effective Date 

1/1/05 7/1/06 7/1/07 

Clear Wood Finishes 350  275  

Varnish 350  275  

Sanding Sealers 350  275  

Roof Coatings 250 50   

Roof Coatings, Aluminum 500 100   

Stains 250   100 

Stains, Interior 250    

Waterproofing Sealers 250  100  

Waterproofing Concrete/Masonry Sealers 400  100  

* The specified limits remain in effect unless revised limits are listed in subsequent columns in the Table of 
Standards 

The footnote for the applicable limit for quick-dry primers, sealers and undercoaters has been 
deleted, since the exemption requiring the report expired on January 1, 2003. 

Coating Categorization Requirement 

Under the coating categorization requirement, whenever two coating categories apply, the 
product is required to comply with the VOC standard for the lower limit of the two.  New 
language is proposed to clarify that for flats, non-flats, primers, sealers and undercoaters, the 
lowest VOC standard does not apply under certain conditions.  The coating has to meet all the 
requirements below in order to qualify: 

• The coating meets the definition of a specific coating category that allows a higher VOC 
standard, and 

• The coating is labeled in a manner consistent with the definition and the specific labeling 
requirement for that specific coating category, and 

• The coating is suitable and only recommended for the intended uses of that specific 
coating category. 

Averaging Compliance Option 

On November 8, 1996, the AQMD adopted the Averaging Compliance Option (ACO) as a 
flexibility option in the rule for the flat coating category only.  Further amendments on May 14, 
1999, included numerous other categories to provide manufacturers additional compliance 
flexibility with the future limits.  As a result of those amendments, beginning January 1, 2001, 
manufacturers have been allowed to average their emissions; as long as their actual cumulative 
emissions from the averaged coatings are less than or equal to the cumulative emissions that 
would have been allowed under those limits over a compliance period not to exceed one year.   
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During the development of revisions to the ACO Guidance Document in 2002, questions were 
raised relative to maximum VOC content, or a VOC ceiling limit specific to coatings included in 
a typical averaging program.  Although not specifically addressed in the rule, it has always been 
staff’s intent to have the VOC limits in existence before the amendments to serve as the 
maximum VOC content for those categories.  These ceiling limits were reflected in the ACO 
Guidance document. 

A compromise was reached with those manufacturers that utilized an exemption by submitting 
annual reports for 2001 for the Quick-Dry Primers, Sealers, and Undercoaters category that 
wished to average those products as part of their ACO Plan for 2002 and 2003.  A ceiling limit of 
450 g/l was allowed in order to conform to the CARB Statewide Averaging Program.  With the 
sunset of the exemption for this category on January 1, 2003, all coating manufacturers must 
now meet the 200 g/l VOC limit as stated in the Table of Standards for Rule 1113.  As such, the 
previous high limit of 350 g/l shall apply for manufacturers wishing to take advantage of the 
ACO.  The few manufacturers that previously submitted plans for this category at the 450 g/l 
ceiling limit have expressed concern that they have not been given enough time to reformulate 
their products in this category, as they had assumed that they would continue to be allowed to 
average at the higher ceiling limit.  The AQMD has agreed to allow those manufacturers to 
remain at the higher limit until July 1, 2006, at which time they will need to attain the ceiling 
limit of 350 g/l for averaging purposes, as well all other manufacturers wishing to average 
coatings in this category at that time.  The limit for this category will be 100 g/l beginning July 1, 
2006.  Since there are many coatings currently available that already meet and have a VOC 
content much less than the future limit, the AQMD believes that this additional time should give 
those few manufacturers the necessary additional time to reformulate. 

New language has been added in subparagraph (c)(6)(B) to allow manufacturers to use the ACO 
for several additional categories of coatings, such as bituminous roof primers, interior stains, 
waterproofing concrete/masonry sealers, varnishes and sanding sealers, on or after July 1, 2006.  
In addition, staff clarified in clause (c)(6)(C)(ii) that manufacturers using the ACO shall use the 
sell through provisions in Appendix A of the rule rather than those in paragraph (c)(4). 

Administrative Requirements 

In paragraph (d)(4) staff removed an obsolete compliance effective date. 

Staff proposes that exemptions from annual reporting requirements for several coating 
categories, currently listed under paragraphs (g)(2), (g)(5) and (g)(9), be moved to 
Administrative Requirements for clarification and better rule structure under paragraph (d)(8).  
In addition to clear brushing lacquers, for which the reporting requirement has a sunset provision 
of April 1, 2006, sales for the following categories of coatings are required to be reported on an 
annual basis: recycled coatings, including the gallons repackaged and distributed in the District, 
rust preventative coatings and specialty primers.  The requirement to report sales of architectural 
coatings in containers of one quart or less exceeding the VOC limits in paragraph (c)(1) is 
retained in paragraph (g)(1) 

Staff also proposes to delete the exemption for manufacturers of recycled coatings certification 
under paragraph (g)(5) and move it under Administrative Requirements as a new paragraph 
(d)(10) for better rule structure. 
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Technology Assessment 

Staff is proposing to expand the scope of the rule mandated technology assessment by including 
varnishes.  The assessment is to be conducted no later than July 1, 2005. 

Exemptions 

During the emission inventory review phase, staff found that a significant volume of clear wood 
finishes was sold in quart containers or smaller, with VOC contents much higher than the current 
rule limits for that coating category.  In addition, the relative sales volume in small containers 
compared to other containers, appears to be growing across the industry.  Staff concluded that a 
phase-out of this exemption could translate in a significant emission reduction and close a 
current loophole in the rule.  Therefore, in subparagraph (g)(1)(A), staff proposes to sunset the 
small container exemption for clear wood finishes including varnishes, sanding sealers and 
lacquers, as well as pigmented lacquers, effective July 1, 2006.   

Staff is also considering an alternate proposal (Version 2) requested by the clear wood coatings 
manufacturers, to allow the phase-out of the small container exemption on July 1, 2008 and 
institute interim VOC limits between July 1, 2006 and June 30, 2008, with a maximum content 
of 450 g/l VOC for varnishes and sanding sealers and 550 g/l VOC for lacquers including 
pigmented lacquers.  The phase-out period would allow a transition period for manufacturers to 
achieve customer acceptance of the lower VOC products.  Based upon the quart container sales 
data submitted to the AQMD, this phenomenon occurred with some manufacturers when the 
VOC limit for varnishes was lowered to its current limit.  Staff did not find a trend or relative 
growth in sales for small containers in other coating categories and most coating categories have 
a relative low volume of sales in small containers.  Staff therefore does not recommend 
amendment of the small container exemption for other coating categories but will continue to 
track usage in small containers. 

The exemption for quick-dry primers, sealers and undercoaters has expired and the language for 
that exemption has been deleted from the rule. 

The exemption authorizing the limited thinning of lacquers under certain conditions was adjusted 
to reflect the VOC limit change for lacquers on January 1, 2005. 

Staff proposes to add the waterproofing concrete/masonry sealers to the coatings listed in 
paragraph (g)(5), allowing manufacturers of these coatings meeting the qualification 
requirements an extension to the effective date of compliance, from July 1, 2006 until June 30, 
2008. 

Staff proposes that, effective January 1, 2005 through December 31, 2006, roof coatings that are 
USEPA Energy Star certified and with a VOC content of 100 g/l or less, be exempt from the 
VOC limit in the Table of Standards. 

Other changes to the exemption sections involve moving certain exemptions under 
Administrative Requirements for better rule structure, as outlined above. 
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Because VOC emissions from architectural coatings are significant and contribute to the severe 
air pollution problem in the AQMD, staff continually evaluates ways to reduce their inventory 
and bring the basin in compliance with the state and federal ambient air quality standards.  
Several approaches are used by staff to achieve this goal, such as reviewing commercially-
available zero- and low-VOC coatings that meet the current VOC limits established in Rule 
1113.  In order to obtain additional information on application and durability characteristics of 
the low- and zero-VOC coatings the AQMD has previously contracted with several companies, 
such as NTS, KTA-TATOR, and AVES, to conduct side-by-side comparison studies of zero-, 
low-, and high-VOC coatings.  The results of the studies supported staff’s assessment that the 
low- and zero-VOC products are available today and perform equivalent to or better than their 
higher-VOC counterparts for some key durability characteristics.  In addition, staff has 
performed and continues to perform its own technology assessment of these low- and zero-VOC 
coatings.  An additional approach used is to analyze technical data sheets (TDS) and material 
safety data sheets (MSDS) published by coating manufacturers.  A summary of this assessment 
is in Appendix A, listing compliant coatings that range from zero-VOC to the current VOC limits 
established in the Table of Standards.  Staff will continue to add TDS and MSDS as new 
information is found.  After evaluating the available data, staff concluded that the proposed 
limits are feasible and that zero- and low-VOC coatings are available in the market and in use 
today. 

Staff also evaluated transfer efficiency, eliminating rule exemptions, and use of low VOC clean-
up solvents as ways to reduce the emissions inventory from this source.  All these approaches are 
further discussed in this chapter. 

A. TECHNOLOGY ASSESSMENT 

AVES Study 

The 1997 AQMP included Phase III of the control measure for architectural coatings as a long-
term measure, with need for technology development and advancement.  Therefore, in May 
1999, the AQMD issued a Request for Proposal to develop, test, and demonstrate zero- and low-
VOC coatings under the stains, waterproofing sealers, and clear wood finishes categories.  
Subsequently, the AQMD awarded a contract to AVES, an affiliate of ATC Associates Inc., to 
develop architectural coatings with a zero- or near zero-VOC content.  The scope of the project 
was to develop several coatings that would be used commercially in relatively large volumes, 
and demonstrate their technical, environmental and economic feasibility to further reduce VOC 
emissions.  The coatings developed under this project were: opaque stains, exterior and interior 
semi-transparent stains, waterproofing sealers (clear), clear wood finishes (lacquers, varnishes, 
and sanding sealers). 

The following is a summary of the AVES Study.  The full report including the test methods, the 
results of side-by-side comparison testing, photographs from touch-up and repair testing, field 
demonstration forms, and product data sheets may be obtained by contacting the AQMD. 

In the past, products developed and marketed have typically attempted to increase emulsion 
molecular weight in order to enhance film properties but also required solvents to help the 
polymer to coalesce.  ADCO, a subcontractor to AVES, patented innovation-RESILEX®, a resin 
emulsion in water that alters the distribution of the molecular weights of a resin and results in an 
innovative technology and product which has four unique properties: (1) a unique distribution of 
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molecular weights; (2) the presence of a unique high molecular weight polymer which is 
insoluble in many strong organic solvents yet is soluble in this resin emulsion; (3) the ability to 
coalesce at temperatures below their normal glass transition temperature when added to other 
waterborne polymers; and (4) a superior binder system for the formation of a high performance 
coating. 

RESILEX was engineered as the next step beyond conventional waterborne emulsion systems.  
Based on earlier test results of this resin system, ADCO's technology provides a solvent-free, 
water-borne polymer that exhibits, in a final paint film, better film properties (hardness, 
flexibility, chemical resistance, and overall durability) than even some of the newest emulsions 
on the market. Unlike most zero-VOC coatings, ADCO's polymer had better UV radiation 

resistance and flexibility while maintaining superior hardness. RESILEX is colorless, odorless, 

and VOC- and hazardous air pollutant (HAP)-free. RESILEX can be used (1) as a resin system 
alone, (2) in combination with other waterborne resin systems, or (3) as an enhancement in latex 
paint formulations to provide greater durability.  The RESILEX technology is currently being 
used by Rustoleum Corporation, a national company, to manufacture the commercially-available 
line of products known as Sierra Performance, a high performance zero-VOC line for light 
industrial and interior/exterior uses. 

In addition, the AVES/ADCO team used a non-yellowing urethane acrylic resin that provides 
excellent falling sand and high impact resistance to coating and adhesive formulations.  The resin 
was used as a base resin or combined with various monomers.  This resin system offers 
exceptional flexibility, clarity, and excellent heat and light stability to UV/EB cured products. 

The task to develop these coatings was focused on making the necessary formulation 
adjustments to ADCO’s patented polymer emulsion.  This emulsion was used as the basis for 
formulating the required stains, sealers, and clear wood finishes while producing products with 
VOCs less than 10 g/l (calculated from GC/MS analysis results). 

The target in developing the coatings was to achieve a performance level equal to or better than 
that of similar coatings widely sold and used by the industry.  The performance characteristics in 
the new coatings were focused on the following areas: hardness, hot/cold check, adhesion, 
printing/blocking, household chemical resistance, drying time, moisture resistance, UV 
resistance, freeze/thaw, orange peel, leveling, sagging, film thickness, mildew/fungus resistance, 
dirt pick-up, substrate penetration, stain blocking, water repellant efficiency, beading, swelling, 
moisture vapor transmission, scrape/mar resistance, color change, sprayability, clarity, depth, 
gloss, graininess, etc. 

The characteristics of the raw materials are of great importance to the creation of a waterborne 
resin system that dries quickly and exhibits good initial film properties without coalescing 
solvents. Particle size, minimum film forming temperature, glass transition temperature, resin 
polarity, and dynamic surface tension are among the most important factors to consider in the 
formulation. 

The new zero-VOC lacquer is a water reducible, air-dry polyurethane and acrylic copolymer. 
This approach includes blending of pre-existing commercial and proprietary polymers and 
creating hybrid polymers (graft) prior to dispersion in water. 
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The new zero-VOC clear wood topcoat is a two-part, chemically cured, water reducible, air-dry 
epoxy coating.  It can be used as a sealant and as a high gloss, durable topcoat giving a clear 

finish.  The two part varnish consists of RESILEX (Part A), and curing agents (Part B).  The 
absence of organic solvents in the formulation or their formation during curing results in zero 
emission of VOCs and HAPs.  Various mixing ratios were evaluated for each Part A/Part B 
combination, and the best ratio was selected for further evaluation. 

The new zero-VOC waterproofing sealer is a water reducible, air-dry special hydrophobic acrylic 
copolymer.  The new waterproofing sealer is a clear, waterborne protective coating for use on 
many types of surfaces, including wood and concrete.  It seals, waterproofs, and dustproofs the 
surface. 

The zero-VOC sanding sealer is a water reducible, air-dry acrylic copolymer.  The polymer has a 
unique mix of molecules with different molecular weights.  Because of its unique structure, it 
allowed the replacement of all of the coalescent in the sanding-sealer with no-VOC resin solids.  
The sanding sealer is compatible with the no-VOC topcoat and stains.  This formulation has 
good sandability, minimum wood yellowing, and good intercoat adhesion. 

The zero-VOC stains are ultra-fine acrylic resin dispersions with surfactants, fungicides (exterior 
stain only), UV absorbers (exterior stain only), and zero-VOC pigment dispersions. The resin 
provides a solution-like appearance and penetration properties along with reduced grain rising.  
The new zero-VOC stains have the following features: 

• Small Particle Size Emulsion - The ultra fine particle size allows for deep penetration into 
wood substrates with minimum grain raising. 

• Excellent Film Formation Characteristics - Require no coalescing solvent.  

• Good Color Development and Clarity - Stains show good color strength due to the inherent 
clarity of the polymer used. 

• Easy to apply with good workability. 

• Low odor. 

The stains combine the best features of linseed oil and acrylic latex for superior color retention, 
adhesion, penetration and durability.  The zero-VOC resin system used in stain does not form a 
traditional type of film, but instead permits the wood to breathe and release moisture which 
eliminates cracking, peeling and blistering, while providing resistance to weathering, chalking, 
and erosion. 

All coatings were prepared in ADCO’s laboratory and analyzed in an independent testing 
laboratory (APC Laboratory, Chino, California).  Analysis by GC/MS confirmed that VOC 
contents were less than 10 g/l (VOC contents less than 50 g/l cannot be calculated accurately by 
the EPA Method 24 or AQMD Method 304).  All comparative testing, except five specialized 
tests, were conducted at ADCO’s warehouse, which is greatly impacted by external temperature, 
humidity and dust, simulating typical field application environments.  Five specialized tests, 
which included mildew/fungus resistance, dirt pick-up, stain blocking, water repellence, and 
moisture vapor transmission were subcontracted to Calcoast Laboratory located in Emeryville, 
California.  Calcoast laboratory specializes in conducting a variety of tests on coatings and is 
equipped to run ASTM, FM and other specialized tests. 
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Overall conclusions and recommendations based on testing and field demonstrations: 

• The goal of the project was to develop and demonstrate zero-VOC or low-VOC coatings 
(varnish, lacquer, stains, waterproof sealers and sanding sealers) to further reduce VOC 
emissions in the South Basin.  The target in developing the coatings was to achieve a 
performance level equal to, or better than similar coatings currently used by the industry. 
Laboratory analysis confirmed that these new coatings formulated for this project have VOC 
contents of less than 10 g/l (calculated from GC/MS analysis results). 

• Most performance characteristics of this new zero-VOC wood coating system (including 
adhesion, beading, chemical resistance, coating penetration, dirt pick-up, dry time, mar 
resistance, moisture vapor transmission, stain blocking, print resistance, swelling, water 
uptake, and overall appearance) are equivalent to those of commercial coatings based on the 
side-by-side comparative testing results.  Advantages of these no-VOC coatings include 
better grain raising for varnish, less color change (for lacquer, varnish, and sanding sealer), 
better moisture/UV resistance for exterior semitransparent stain, and better water repellent 
efficiency for waterproofing sealer.  Although the dry time, freeze/thaw properties, pot life, 
mildew/fungus resistance, printing resistance, and stain blocking properties of some of these 
no-VOC waterborne coatings were slightly inferior to some of the solventborne coatings, the 
no-VOC coatings performed at an acceptable level for these performance characteristics. 

• Three popular commercially available coating systems (both lacquer and varnish) were tested 
side-by-side with zero-VOC lacquer and varnish topcoat systems for repair and refinishing.  
This new zero-VOC varnish system showed the best overall appearance after repair, but had 
the highest coating usage because the two-component coating resulted in a limited pot life.  
The new zero-VOC lacquer system was the easiest to repair and showed the best gloss after 
repair. 

• In order to obtain the impartial opinion of experienced painters on the performance of the 
new coatings, the painters of Commercial Casework, Inc. in Fremont, California conducted a 
field demonstration of the new coating system as part of this study.  The personnel from 
Commercial Casework had never used the new formulations prior to this evaluation, but 
managed to quickly adapt to the slightly modified application method, and were impressed 
with the new wood coatings due to fast dry time, ease of use, and the safer working 
environment resulting from the absence of solvents.  In the commercial environment, as 
opposed to ADCO’s laboratory, the zero-VOC coatings dried faster than their solventborne 
counterparts. 

• This new coating system unit price (cost per gallon) is lower than the unit price of the hybrid 
system, but higher than those of the solventborne coating systems on the market.  However, 
once all other long-term cost savings are factored in (no emission fees, and no hazardous 
waste disposal fees), this new coating system price is more attractive.  In addition, with the 
elimination of VOC emissions ceiling, productivity can be increased due to unlimited zero-
VOC coating usage. Cumulative environmental impacts on this zero-VOC coating system are 
insignificant, and no significant project-specific cost impacts are anticipated. 

• The development, demonstration and commercial use of zero-VOC coatings could 
potentially result in a VOC emission reduction from the control measures in the 1999 
AQMP.  According to the 1999 ARB survey of 1996 coatings, the VOC emissions from the 
categories covered by this project are over 5 tons per day in the South Coast Basin.  If new 
coating systems, with VOC content of less than 50 g/l are successfully implemented, over 
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2.56 tons per day of further VOC emissions reduction from these new coating categories 
beyond potential reductions with future rule limits would be achieved.  By using this new, 
promising zero-VOC waterborne coating technology, the anticipated air emissions reduction 
and health risk reduction could be achieved.  Therefore, commercialization of the proposed 
technology will provide an alternative for compliance with current and future emission 
standards for coating operations imposed by federal, state, and local government agencies. 

Some of the coatings developed under this project are now being manufactured and sold by 
Rustoleum Corp., a major national paint company, after additional testing indicated the high 
level of performance. 

Case Studies (USEPA and Midwest Research Institute) 

In cooperation with Midwest Research Institute, in May of 2000 the USEPA published a 
compilation of case studies (EPA-600/R-00-043) regarding the conversion of 25 wood furniture 
facilities to less polluting coating technologies including high-solids conversion varnishes, 
waterborne technologies, ultra-violet curable and powder coating.  Because of the proposed VOC 
limits for clear wood finishes for (sealers and varnishes) and of future existing VOC limits for 
clear and pigmented lacquers, architectural wood coating operations will be limited in choice of 
higher solids (30-45 percent solids), exempt solventborne catalyzed topcoats, sealers and stains.   

Flammability concerns of the exempt solvents of acetone and methyl acetate may limit the use of 
coatings formulated with such solvents.  Ultra-violet curable and powder coating operations are 
simply not applicable to the realm of architectural wood finishing applications.  It is the 
nonflammable waterborne acrylic and urethane finishes (stains, primers, sealers and topcoats) 
that wood product manufacturers have converted to that have applicability to Rule 1113.  Out of 
the 25 conversions, 9 converted from high-VOC wood finishes to waterborne finishing systems.  
Several different reasons for converting to low HAP, low-VOC material are cited.  Four apply to 
Rule 1113: (1) less hazardous materials; (2) a commitment to the environment; (3) a desire for a 
high-quality finish; and (4) a reduction in emissions. 

The application of waterborne stains, sealers and topcoats, including lacquers, is different than 
solventborne ones and may give rise to difficulties.  However with proper training all problems 
encountered by the facilities of the EPA report that switched to waterborne materials were 
minimized if not solved.  For instance, waterborne coatings cannot be flooded-on as standard 
nitrocellulose products are; they need to be applied in thinner films to prevent coating softness 
and sagging.  The EPA document states that grain raise issues were also minimized, and for 
some conversions, resulting sanding steps were the same as that used with high solvent coatings 
and stains, but needed to be done in a different order.  Once proper drying and sanding has 
occurred, waterborne systems comprised of stains, sanding sealers, and varnishes or lacquers 
have harder films than standard one-component nitrocellulose lacquer systems, and may be 
tinted to achieve an amber look if desired. 

Color matching was pointed out in the document as being more difficult with waterborne stains, 
however, with respect to Rule 1113 staff is not recommending lowering the VOC limit for high-
solids stains (formulated both in solvent and in water at 250 grams VOC per liter, less water and 
less exempt compounds).  Restrictions for stains purchased in small containers are not being 
recommended either, which will allow the use of high VOC low-solids stains for maximum 
depth of penetration and color uniformity.  The EPA case study paper concludes that a close 
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association with coatings manufacturers usually remedies waterborne stain problems 
satisfactorily, primarily with the addition and optimization of surfactants. Waterborne dye stains 
are also available which improve color uniformity. 

Kitchen Cabinet Manufacturer’s Association Standards 

The Kitchen Cabinet Manufacturer’s Association (KCMA) sets standards for the strength of 
cabinetry and the durability of applied coatings under the American National Standards Institute 
Approved ANS/KCMA A161.1-2000.  In order to pass the KCMA test and carry the KCMA 
approval rating the coating is subject to the following: 

• Finishes must withstand 120 degrees F at 70 percent relative humidity for 24 hours without 
showing appreciable discoloration and not showing evidence of blistering, checking, or other 
film failures. 

• A similar hot and cold cycle (120 degrees F to room temperature and then to -5 degrees F) 
repeated five times without film failures. 

• Exposure to vinegar, lemon, orange and grape juices, catsup, coffee, olive oil, and 100 proof 
liquor for 24 continuous hours and mustard for one hour, without showing discoloration, 
stains, or whitening (that will not be dispersed by ordinary polishing) and cannot blister, 
crack or show film failures of any kind. 

• Cabinet door edge 24 hour submersion in soapy water without delaminating, or swelling, and 
no film failure. 

There are several waterborne coatings, including stains, sanding sealers, varnishes, and lacquers 
that are already compliant with the proposed VOC limit of 275 g/l that pass the KCMA tests.  
Examples are:  Aquapro, Aquadura and Superlaq, manufactured by SDA/Craft Technologies; 
and Waterborne Urethane Finish 255, and Multi-Purpose Ultraclear Urethane 275 manufactured 
by Fuhr International.  SDA/Craft products that meet the KCMA standard are not only used in 
shop applications, but also in field applications. 

AQMD Reports 

Furthermore, the 2001, 2002, and Draft 2003 Annual Status Reports for Rule 1113, as well as the 
recently completed technology assessment for Rule 1136, clearly show a trend towards a greater 
number of products that comply with future limits for a broad range of coating categories, 
including those proposed for lower limits in the current proposal. 

Technology Review of Coating Categories Selected for Amendment 

The proposed revisions to Rule 1113 are comprehensive and involve the reduction of VOC 
content for several coating categories.  These include clear wood finishes including sanding 
sealers and varnishes, roof coatings, stains, waterproofing sealers and waterproofing 
concrete/masonry sealers.  Each of these coating categories is discussed below with regard to 
existing technology and applications. 

Clear Wood Finishes 

Clear wood finishes may be applied to various products consisting of, but not limited to, 
cabinets, doors, molding, paneling, windows, decks, benches, siding and floors (including 
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bowling alleys).  These coatings may also be applied to wood furniture, which is covered under 
Rule 1136.  Furniture is not considered an appurtenance to stationary structures and therefore 
falls under the applicability of Rule 1136 – Wood Products Coatings.  However, clear wood 
coating technology from wood furniture developed under Rule 1136 is directly transferable to 
Rule 1113 applications, with the exception of ultra violet curable and powder coatings, which are 
minimally used as architectural coatings.  Manufacturers of wood coatings that supply products 
for shop-finishing have stated that contractors use their clear wood coatings both in touch-up and 
complete system applications in residential homes and office buildings.  The biggest difference 
between shop and field application is that in field application there is no spray booth to exhaust 
the fumes and overspray.  Waterborne coatings do not have the concentration of organic solvents 
to cause significant odor problems. 

Low-VOC clear wood finishes are available today and can fundamentally be broken down into 
three types:  (a) waterborne, (b) exempt solventborne, and (c) high-solids.  Within these 
categories, several resin systems are available including acrylic, polyurethane, alkyd, and various 
copolymers or modifiers including but not limited to latex, polycarbonate, polyethylene, and 
urea.  Many cure types are also available as one-component air-dried pre-catalyzed, and two-
component post-catalyzed.  Different cure types are necessary to assure proper durability for 
specific applications, whether they are for interior, exterior or for flooring use.  Traditional 
varnishes and nitrocellulose topcoats will not likely meet a proposed limit of 275 grams of VOC 
per liter, less water and less exempt compounds, unless tertiary butyl acetate (TBAC) is de-listed 
as a VOC by USEPA and used as a substitute solvent.  However, numerous manufacturers have 
developed clear wood finishes using alternative resin systems that perform as well as the solvent-
based varnishes and nitrocellulose topcoats in terms of appearance and durability.  These are 
discussed below: 

(a) Waterborne 

Waterborne coatings are available in several cure systems consisting of single-part non-catalyzed 
and pre-catalyzed (chemically reactive upon evaporation of the water or when exposed to air), 
and post-catalyzed plural-component reactive coatings including moisture curable urethanes,  
some with zero VOC. 

The most common resin system in water is acrylic.  A good waterborne acrylic will exhibit good 
to excellent clarity, good to excellent chemical resistance and a high degree of re-emulsifying 
capabilities when layered upon itself, or upon a coating compatible with an acrylic film.  Acrylic 
coatings are self-sealing on wood substrates, however, wood sealers are also formulated with 
acrylic resins, should the preference be to seal and then topcoat.  Due to wide variations in 
formulations, acrylic formulations range in VOC content from zero to about 275 grams per liter 
of coating (less water).  Some coating manufacturers have formulated hybrid waterborne systems 
consisting of blends of acrylic with latex, polyurethane, epoxy, polyethylene and/or 
polycarbonate.  The AQMD recognizes that coatings with resin modifiers are more expensive at 
the retail level.  Typical volume solids content of these coatings, which include sanding sealers, 
vary from about 28 percent to 60 percent.  Most waterborne acrylic formulations contain glycol 
ethers in small percentages (ethylene or propylene), which are two of the most commonly used 
co-solvents in waterborne coatings. 

The second most popular resin system in water is polyurethane.  These systems range in VOC 
content from zero to about 250 grams per liter, less water and are relatively high in solids 
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(approximately 50 percent).  Waterborne polyurethanes are fully reacted urethane polymers 
dispersed in water.  Urethanes contain isocyanates as condensation reaction agents, in small 
percentages, that are mixed with a polyol.  Some isocyanates present a health concern with 
exposure to the free monomer (e.g., TDI - toluene diisocyanate), whereas other commercially 
available isocyanates do not share this same level of health concern (e.g. methylene bisphenyl 
isocyanate - MDI).  Typically, when a two-component coating containing isocyanates is mixed 
well and applied by brush or roller, there is no exposure to the monomer.  When this mixed 
coating is atomized using a spray gun, there is a potential for exposure to the free monomer.  The 
environmental assessment for Rule 1113 analyzed this issue in detail and concluded that there 
was no increased risk based on a risk assessment scenario established to demonstrate the overall 
insignificant risk.  Waterborne polyurethanes are used for their superior performance 
characteristics, including hardness, chemical resistance, high elongation, UV resistance, low 
temperature flexibility, water resistance, abrasion resistance, and/or impact resistance.  
Waterborne polyurethanes are generally compatible with many other types of waterborne 
coatings such as acrylics and can be used as modifiers for blended resins, which further enhance 
film properties. 

(b) Exempt Solvent-Borne 

Although there are numerous exempt solvents available and in use for coating formulations, 
including methyl acetate, acetone, and para-chlorobromotriflouride, acetone is the preferred 
substitute exempt solvent of high-VOC compliant nitrocellulose resin systems that are still in 
wide use today, primarily due to the low cost of acetone when compared to other exempt 
solvents.  The topcoats attained by these coating systems are easy to apply and redissolve each 
subsequent coat into the previous one.  This forms a single high-build film that is clear, easily 
sanded, buffed and repaired.  Reduction to 275 grams of VOC per liter, less exempt compounds 
on or before July 1, 2006, will likely reduce the use of acetone-based, co-solvent, single-
component nitrocellulose topcoats, as well as most catalyzed nitrocellulose coatings and 
varnishes which offer the same appearance but with a harder film. 

Currently, very few exempt acetone-containing clear coatings have extremely low VOC.  
Acetone-based catalyzed varnishes are available in the 200 grams of VOC per liter of coating 
range that are self-sealing and are comprised of alkyd-urea resin.  Vinyl sealers are also in use 
with acetone that will meet the proposed VOC limit of 275 grams per liter. 

Manufacturers are continuing to research formulations using other exempt solvents that can meet 
the proposed VOC limits.  However, as the subsequent sections, as well as Appendix A, indicate 
that numerous compliant coatings with equal or superior performance are available for each 
category impacted with the current rule proposal. 

(c) High-Solids 

When compared to 18 percent solids of old formulations, almost anything would be considered 
high-solids, however for the purposes of this section, only materials with at least 75 percent 
solids will be considered.  The only true candidate at this level of solids is polyester.  Polyester 
finishes are necessarily high build coating systems with excellent grain filling properties.  They 
are available and in use as self-sealing systems in clear and pigmented formulas.  One drawback 
is that they contain the monomer styrene as a viscosity reducer, which is classified as a 
hazardous air pollutant and a VOC.  Typical VOC contents range from 180-250 grams per liter.  
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Styrene has a low odor threshold and some find the odor objectionable.  However, manufacturers 
of polyester finishes are working on reducing the styrene monomer content in these formulations. 

Appendix A lists numerous clear wood coatings that meet the proposed limit.  The following is a 
brief discussion of specific compliant products listed in Appendix A, highlighting key 
characteristics and testing data. 

BonaKemi USA manufactures and sells the BonaTech MEGA Brand Floor Finish that has a 
VOC of 250 g/l.  This product is specifically designed for use on heavy-traffic interior residential 
and commercial wood flooring.  The resin system used in this single-component product is 
polyurethane.  Independent testing conducted by Colorado State University and the Taber 
Abraser testing indicate that the “MEGA outperforms all other competitor’s waterborne and 
oil-modified finishes.”  Although this product is initially more expensive than its solventborne 
counterparts based on their material cost, the manufacturer indicates that the expected life of the 
waterborne formulations is greater, and that the reduced dry time of waterborne, compliant 
products allows the user to complete more jobs in less time.  Additionally, the consumer does not 
have to incur outside housing expenses, and businesses suffer less downtime while the work is 
being done.  In conclusion, in terms of the overall coating cost analysis, the cost for using the 
waterborne coatings is less than for solventborne coatings. 

Farwest Paint Manufacturing Co. manufactures and sells a Semi-Gloss Aquathane Waterborne 
Floor Finish comprised of a modified aliphatic urethane dispersion.  The technical information 
indicates that the product is “primarily designed as a high abrasion resistant coating for 
hardwood floors; but is widely used for kitchen cabinets, coffee tables, fine wood furniture, table 
tops, clear wood trim varnish, etc.”  The solids content is greater than conventional nitrocellulose 
lacquers, making film build and aesthetics better than a conventional system.  The VOC content 
is 186 g/l. 

Fuhr International manufactures and sells the Multi-Purpose Ultra Clear Urethane, which is a 
waterborne self-sealing, self-cross linking, modified urethane finish.  This product was originally 
designed for hardwood flooring, but has also been used on high-end furniture, passage doors, 
millwork, windows and cabinetry for both interior and exterior uses.  The VOC content is 160 g/l 
and the product can be used in the field or in the shop.  Fuhr International also manufactures a 
Waterborne Acrylic Varnish, a waterborne, self-sealing, self-cross linking finish, and is 
recommended for use on furniture, molding, passage doors, millwork, and wine racks.  The VOC 
content is 73 g/l, and the product meets the KCMA finish coat testing requirements for the 
kitchen cabinet industry. 

ICI/Dulux manufactures and sells the WOODPRIDE Interior Waterborne Aquacrylic Gloss 
Varnish with a VOC content of 191 g/l, comprised of a hybrid acrylic/urethane technology.  The 
technical information indicates that this product “provides durable, transparent protection for 
interior wood surfaces such as cabinets, doors, woodwork, paneling, furniture and floors.”  The 
product is also resistant to abrasion, chipping, marring, water, oil, alcohol and blushing. 

Roof Coatings 

There are a variety of primers and coatings applied to bituminous, modified bituminous, roofing 
materials, as well as metal, polyvinyl chloride (PVC) and various synthetic rubber membranes, 
which include, but are not limited to ethylene-propylene terpolymer (EPDM), neoprene, 
chlorosulfonated polyethylene (CSPE, Hypalon), chlorinated polyethylene (CPE) and butadiene-
acrylonitrile (nitrile rubber), polyisobutylene (PIB) and expanded polyurethane foam roofing, 
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typically used for a variety of residential and commercial applications.  The polymer type 
roofing materials are generally adhered together rather than coated and are not as widely used in 
the AQMD as bituminous/modified bituminous roofing.  Other roof coatings can be applied to 
clay, concrete, wood shingles, and slate to extend their life.  Many of these types of materials can 
be coated with waterproofing sealers described above. 

Roof coatings are generally applied as a system, that is, as primers, base coats and reflective 
topcoats.  Primers are usually applied to smooth and granule surfaced asphalt, modified bitumen, 
metal, and can be applied to polymer roofing materials such as CSPE, CPE, PVC, and urethane 
foams, prior to a base coat or reflective topcoat.  Solventborne bituminous roof primers have a 
current VOC limit of 350 grams per liter of coating,  These solventborne bituminous roof 
primers are useful in areas with imbedded dirt and dissolve roof contaminants and allow deep 
penetration into existing bituminous roofing materials.  These bituminous roof primers provide a 
solid base to maximize the adhesion of the subsequent waterborne emulsion and elastomeric 
coats.  For all other applications (non-bituminous roof primers) the applicable rule limit is 200 
g/l.  However, staff is not proposing to lower the VOC limit of the bituminous roof primers. 

Base coats are used when covering bituminous and modified bituminous roofing materials.  They 
have adhesive qualities and therefore can crossover into Rule 1168 – Adhesives and Sealants, 
when used in built-up roofs or as basecoats for gravel surfacing.  Whenever a topcoat is applied 
to them, they serve as coatings and are regulated under Rule 1113.  Asphalt and clay-stabilized 
emulsions comprise most base coats today.  They are waterborne, extremely low in VOC, can 
contain polyester or fiberglass fibers and are extremely low in VOC (<50 grams per liter, less 
water).  Other single component acrylic elastomeric coatings are available for use on metal, 
EPDM, PVC, foam, and Hypalon well below 50 grams of VOC per liter. 

Reflective coatings are the last part of a coating system.  Typically, these are categorized as 
aluminum emulsion roof coatings and “white” reflective coatings.  High VOC aluminum 
coatings still exist today (450 – 500 grams per liter), however, waterborne aluminum paste 
reflective coatings are in use as well and are fast replacing the high VOC variety.  It is the acrylic 
and ceramic/acrylic blends, which provide the highest solar reflectance between 70 percent and 
85 percent and are manufactured with VOC contents below 60 grams per liter.  The acrylic and 
ceramic/acrylic products are energy star rated. 

Staff therefore concluded that a VOC limit of 50 grams per liter, less water, is feasible within the 
AQMD jurisdiction for reflective topcoats and asphaltic clay-stabilized base coats.  Some 
manufacturers agreed with this conclusion, however they cautioned that low VOC roofing 
products might not be feasible in other areas where the climate is less favorable than typically 
found in the District. 

The following are representative samples of base coats and topcoats that meet a VOC limit of 50 
grams of VOC per liter, less water and less exempt compounds.  All data is reflective of 
information obtained from technical and material safety data sheets. 

Geocel 9500MB – Elastomeric Coating:  This product is specifically for application to metal 
roofs and siding and is a blend of polymers and EPDM and forms a rubber membrane that is 
flexible, ultra violet (UV) light and mildew resistant, has 5 year durability limited warranty and 
may be brushed, rolled or spray applied.  Application temperature is limited to 45 degrees 
Fahrenheit or warmer.  The VOC content, less water is listed as 36 grams per liter. 
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United Coatings Roof Mate:  An EPA Energy Star rated elastomeric 100 percent acrylic top coat 
for metal, built-up, modified bitumen, concrete, sprayed in place foam, Hypalon and EPDM, as 
well as composite shingle roofs.  It forms a membrane that is highly reflective, flexible, 
breathable, chemical fallout and UV resistant.  The product is available with 5, 10 and 15 year 
warranties and has a listed VOC content of 16 grams per liter, less water, and is sprayable. 

Tropical Asphalt #360 Asphalt/Clay Emulsion Basecoat:  A product designed as a basecoat for 
reflective topcoats and as a waterproofing coating.  It is applications on built up roofing, metal, 
and masonry surfaces.  A better bond occurs when roof surfaces are damp.  Two coats are 
recommended with the use of a brush, roller or sprayer at application temperatures above 55 
degrees Fahrenheit and should not be applied below this temperature.  Material should not be 
applied to PVC, or to dry and brittle roofing materials.  The VOC content is listed as 30 grams 
per liter. 

In keeping with the 2005 California Building Energy Efficiency Standards, new construction 
low-emissive metallic roof coatings (i.e. aluminum) can be used if excess reflectivity can be 
proven (greater than 70% on low-sloped roofs).  For additions, alterations, and repairs to existing 
low-sloped buildings, low-reflective coatings (30%) can be used.  Aluminum reflective coatings 
may also qualify with the specifications set by the federal Energy Star program for steep-sloped 
roofs (initial reflectance of 25% and a reflectance of 15% after three years).  Both programs help 
substantiate inclusion of these products into Rule 1113 as a separate category.  Staff is 
recommending a VOC limit for aluminum reflective coatings at 100 grams per liter.  An example 
of an aluminum reflective topcoat that complies with the 100 grams VOC per liter limitation, as 
taken from the technical data sheet follows: 

Tropical Asphalt #113 Hydro-Aluminum: A waterborne asphaltic emulsion containing 
highly polished aluminum flake pigment.  Best if applied by spray or broom brush, to 
metal, smooth built-up-roof, mineral surface, emulsion, composition shingle and 
modified roof systems.  It displays an initial reflectance of 55% and should be applied at 
a minimum of 55 degrees Fahrenheit. 

Waterborne aluminum coatings could experience chemical reactions that produce hydrogen and 
the rate of reaction is accelerated when stored in a warm environment.  Excessive pressure 
buildup and oxidation of the aluminum flake are minimized through an additive that slows the 
reaction down.  United Coatings, a manufacturer of waterborne aluminum roof coatings, 
indicated that several drums of aluminum roof coatings have been in storage for three years 
without excessive pressure buildup problems.  In addition, most waterborne aluminum roof 
coatings are purchased in bulk for immediate application by professional painting contractors, 
therefore storage is not a concern.  The shelf life of waterborne aluminum roof coatings for 
residential use could be a concern because material kept for extended time periods may create 
pressure buildup in the container under improper storage conditions, such as a high ambient 
temperature.  For the consumer market, manufacturers use containers equipped with pressure 
relief valves that mitigate the pressure buildup and minimize any concerns associated with 
hydrogen gas build-up by slowly releasing any hydrogen gas, if any. 

Stains 

There are three categories of stains existing in today’s marketplace.  Two fundamental types 
exist for exterior use, transparent stain (which includes clear and tinted systems) and opaque 
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stain.  Opaque stains completely hide wood grain but not its texture and have solids contents in a 
range between 25 and 40 percent.  Most good exterior stains will weather away by sloughing 
rather than cracking, bubbling or peeling.  Transparent stains are lower in solids (15-20 percent) 
and therefore form a barely visible coating film.  Semi-transparent exterior stains do not need to 
be top coated with a clear finish; however, they usually require maintenance on an annual basis. 

For interior use, there are essentially two types of stains that exist.  They are dye stains, which 
penetrate so deeply into the wood surface that to remove them takes a great deal of sanding, and 
normal penetrating stains that are less penetrating than dye stains.  Both stains will change the 
color of a wood species and/or enhance the grain without forming a coating film and require 
sealing and finish coating with a clear wood finish.  Today's lower VOC technology has moved 
away from solventborne alkyd coating formulations to waterborne acrylic, acrylic latex and latex 
emulsions, gilsonite, and oil/alkyd/latex dispersions, achieving zero to 100 grams of VOC per 
liter of coating. 

Interior waterborne acrylic low-solids stain bases can have VOC contents below 30 grams per 
liter of material (low-solids coatings definition applies).  High-solids acrylic stain concentrates 
(greater than 1 pound of solids per gallon) in water can be as high as 225 grams of VOC per liter 
of coating depending on color (green, blue, red, and yellow).  Dye stains are powders mixed in 
water and therefore contain no VOC. 

Some acetone-based wood product coatings are available in low-VOC and in a range of coating 
types including but not limited to stain, toner, and glaze.  High-solids stains, toners and glazes 
have been developed (and being used) at concentrations below 210 grams of VOC per liter of 
coating.  Low-solids stains have also been created at less than 40 grams of VOC per liter of 
material.  These coatings may fill the slight void left open by waterborne stains, which can be 
problematic with respect to color matching. 

Since the formulation and application characteristics are completely different for interior and 
exterior stains, it is recommended to divide the category of stains into interior and exterior 
applications.  Low-solids interior stains can be limited to 120 grams of VOC per liter of material 
(includes water and exempt compound dilution), whereas an interior stain can be limited to 250 
grams of VOC per liter.  All exterior stains are feasible at 100 grams of VOC per liter, less water 
and less exempt compounds.  Exterior stains exist as acrylic, latex, modified acrylic and gilsonite 
resin systems at these levels.  Although staff has evaluated the application of ultra-low VOC 
interior stains, based on comments from the industry regarding the need for higher VOC stains, it 
appears that the use of interior stains with a VOC content of 250 g/l mitigate the overall 
appearance and depth issues related to the use of low-VOC clear wood coatings.  There is no 
concern about substituting the use of interior stains for exterior use because interior stains are not 
formulated with the same performance characteristics of an exterior stain.  Interior stains are 
usually topcoated with a clear wood finish to provide protection whereas an exterior stain is 
formulated to provide color and protection.  There is minimal air quality benefit from reducing 
interior stains to 100 g/l, calculated to be less than 0.02 tons per day. 

Appendix A lists numerous stains for different applications that meet the proposed limit.  The 
following is a brief discussion of specific compliant products listed in Appendix A, highlighting 
key characteristics and testing data. 
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Okon Co. manufactures and sells a product called DECK STAIN, which is a waterborne water 
repellent and wood stain for horizontal wood applications.  This product has a VOC of 
approximately 100 g/l, and is designed for decks, milled, pressure-treated, and rough lumber.  
ASTM testing results show that this product performs equally or better than its higher-VOC 
counterparts.  For example, this product passes the QUV 1,000 hour test for Ultraviolet light 
resistance, as well as ASTM D3359-90 for vapor transmission. 

Columbia Paint & Coatings manufactures and sells the Woodtech Solid Color Pre-Stain (09-
870), a low VOC (62 g/l) interior and exterior bare wood substrates.  The technical information 
from the manufacturer indicates “excellent color retention, good penetration, and recoat 
properties.”  The company representative indicated that this product forms a hard film that is 
abrasion resistant and performs well for vertical and horizontal surfaces. 

Epmar Corporation also manufacturers and sells a variety of low-VOC stains, including 
pigmented, clear, and semi-transparent.  The Kemiko Transparent Stain is a single component 
product recommended for use on concrete, plaster, polymer cement, and wood.  Applications 
include walkways, decks, hospitals, schools, shopping malls, restaurants, and theme parks. The 
VOC content is less than 30 g/l. 

Fuhr International manufactures a Wiping Stain that has a VOC content of 15 g/l.  This product 
is recommended for any wood surface and does not affect grain raising, and is available in an 
unlimited range of colors.  The technical information from the manufacturer indicates good open 

time and workability for wiping applications.  Fuhr International also manufactures a ZVOC 
Exterior Waterbased Stain that provides “excellent substrate wetting and color control, overall 
durability, and chemical resistance, with minimal grain raising.”  This product has no VOCs. 

Sherwin Williams manufactures and sells the Exterior Solid Color Acrylic Latex Stain – A16 

Series under their ProMar product line that has a VOC content of 97 g/l.  This is a 100 percent 
acrylic product recommended for use on vertical wood, rough sawn lumber, textured or abraded 
plywood, siding shakes, and siding shingles. 

Smiland Paint Company, a local manufacturer, manufactures and sells the Exterior Acrylic Solid 
Color Rustic Stain for use on exterior wood, masonry, concrete, stucco, properly primed metal 
and previously painted surfaces.  The technical data indicates that this product provides 
“excellent protection for rustic wood surfaces such as rough sawn lumber, vertical shakes and 
shingles, fences, and masonite or hardwood siding.”  The VOC for this stain is 97 g/l. 

Dunn-Edwards Corporation, a local company, manufactures and sells the ACRI-FLAT 
product, which is listed as an Exterior Wood Stain and Masonry Flat Paint (W 704).  The 
technical information from the manufacturer indicates that “ACRI-FLAT is extremely versatile 
and is ideally suited as a self-priming solid color stain for new or previously painted rough sawn 
wood.”  The VOC content of this product is 70 g/l. 

The AVES Study also concluded that the zero-VOC exterior semi-transparent stains, typically 
used on vertical and horizontal surfaces performed better for some characteristics, including UV- 
and moisture-resistance, as well as dry-time, than the solventborne coatings. 

The proposed implementation date for exterior stains was extended to July 1, 2007 based 
on comments received from Behr, Sherwin Williams, and National Paint and Coatings 
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Association (NPCA) regarding the time necessary for reformulation, performance testing, 
field testing, and exterior exposure work prior to introduction of new, compliant 
products.  Although the requested implementation date varies by commentators, the 
current proposal attempts to balance the implementation date to allow for an adequate 
period of time to complete work necessary to ensure that products not only have adequate 
UV resistance, but also high abrasion resistance to ensure durability, since such products 
are typically applied to substrates exposed to exterior elements and heavy foot traffic. 

Waterproofing Sealers Including Concrete/Masonry Sealers 

Waterproofing sealers consist of two types in Rule 1113.  (a) They are defined to be coatings that 
are formulated for the primary purpose of preventing water penetration into porous substrates.  
Wood and engineered wood products are primarily covered under this application and these 
sealers are currently limited to 250 grams of VOC per liter, less water and less exempt 
compounds.  This does not exclude concrete and masonry sealers that do not meet all the 
performance criteria of waterproofing concrete/masonry sealers.  (b) Concrete and masonry 
waterproofing sealers are defined to provide the same water resistance as the first category, but 
also protect the surface from inherent properties of concrete and masonry such as alkalinity and 
acidity reactions.  In addition, they are formulated to resist ultraviolet (UV) light and must be 
tough enough to avoid staining.  Concrete and masonry sealers are currently limited to 400 grams 
of VOC per liter, without water or exempt compounds.  Both sealers exist as three fundamental 
types: (1) penetrating sealers (low solids, approximately 5 to 15 percent solids by weight), (2) 
film forming (15 to 30 percent solids by weight), and (3) high build coatings ranging from 45 to 
100 percent solids. 

Penetrating sealers do not form a visible continuous coating film and are usually formulated as 
silicone, silicates, or silane/siloxane waterborne micro emulsions with VOC contents less than 50 
grams per liter, less water.  The silicone variety fills the pores of the substrate, whereas the 
silane/siloxane variety react with concrete to form both a chemical and mechanical bond.  One 
application is usually sufficient.  If a second coat is called for, it should be applied after 24 hours.  
For successful application, the air and surface temperature must be at least 40 degrees 
Fahrenheit.  There are a few penetrating waterborne low-solids acrylic sealers with less than 100 
grams of VOC per liter as well.  All of the penetrating type sealers are for above grade 
applications. 

The silane/siloxane waterproofing concrete masonry sealers, especially the alkyl alkoxy silanes, 
are extensively used in highway projects by state departments of transportation (DOT’s) 
throughout the U.S.  Their main purpose is to prevent water, chloride ion, CO2 and other 
chemicals’ permeation to the steel structure under the poured concrete, thus protecting it.  These 
coatings generally have to meet several tests, outlined in National Cooperative Highway 
Research Program (NCHRP) 244 and federal specification SS-W-110C, in order to be approved 
for use by the DOT’s.  According to CalTrans, which staff has contacted regarding these 
coatings, the only current requirement for approval is that the coating has to be a 40 percent 
silane/siloxane solution and it has to meet local air quality standards. 

Current solventborne technology with a VOC limit of 400 g/l or less are usually comprised of a 
primer and topcoat or two coats of a sealer for proper application.  Low-VOC film forming 
waterproofing sealers are typically acrylic and modified acrylic (urethane and epoxy copolymers 
for example) emulsions that are applied in two or more coats when air and surface temperature is 
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a minimum of 50 degrees Fahrenheit and a maximum temperature of 90 to 100 degrees 
Fahrenheit.  The first coat flows out and fills voids and the second coat develops a visible 
relatively continuous film which is said to be water resistant, UV light and abrasion resistant, and 
holds up to alkaline and acidic conditions that are above grade.  Most acrylic and modified 
acrylic formulations have VOC contents below 250 grams per liter.  Although staff has identified 
only a few of these formulations in the marketplace below 50 grams per liter, the technology 
does exist to support a VOC limit of 100 grams per liter, primarily as two component epoxy and 
moisture curable urethane products. 

High build waterproofing sealers have applications for above and below grade situations.  There 
are a variety of high build coatings below 100 grams of VOC per liter such as two-component 
epoxy, and single-component moisture-cured polyurethane for below grade hydrostatic and 
hydraulic pressure resistance.  Other materials that are high build in nature are elastomeric, that 
is they withstand elongation.  They form a rubberized membrane and are available in latex, 
acrylic, butyl rubber and asphaltic formulations.  Most elastomeric sealers are less than 150 
grams of VOC per liter and may involve the use of a primer before application.  They can also be 
part of a system that incorporates imbedded fiberglass or be applied to expanded foam sheeting. 

Appendix A lists numerous waterproofing sealers and waterproofing concrete/masonry sealers, 
both for above-grade and below-grade uses.  The following is a brief discussion of specific 
products that comply with the proposed VOC limit of 100 g/l and are listed in Appendix A, 
highlighting key characteristics and testing data. 

Davlin Coatings, Inc. manufactures and sells a waterproofing sealer (Acrylastic 490) that is 
marketed as a high-build, decorative, extremely flexible, high performance waterborne 
waterproof wall coating.  It is recommended for use over cracked, uneven surfaces, especially 
where water penetration is a problem.  The VOC content is 29 g/l, well below the proposed limit 
for waterproofing coatings.  Testing, based on widely accepted ASTM methods, indicates 
excellent performance for tensile strength (ASTM D2370 – 2,400 l in./min), moisture vapor 
transmission (ASTM E96, Proc. B – 1.2 perms), peel adhesion, concrete (ASTM D413 – 48 psi), 
alkali resistance (Fed. Spec TT-C-555B, GSA ex. l – no effect), and resistance to wind-driven 
rain > 100 mph (Fed. Spec. TT-C-555B – no weight gain).  These results are equal or superior in 
terms of overall performance when compared to higher-VOC counterparts.  Overall life of the 
coating is estimated to be double the performance of competitors. 

Degussa AG, through its North American construction chemicals division ChemRex, 
manufactures and sells a concrete and masonry waterproofing sealer (Thorocoat DOT) that is 
marketed for US DOT applications.  The product has a VOC content of 58 g/l and is a high-build 
film forming waterborne acrylic coating that can be applied on vertical or overhead new or aged 
concrete and previously coated surfaces.  The product passes several DOT specific tests, such as 
accelerated weathering (ASTM G23 - 5,000 hours), wind-driven rain (Fed. Spec. TT-C-555B - 
pass), water vapor permeance (ASTM D1653 - 13 perms), salt spray resistance (ASTM B 117 - 
300 hours), abrasion resistance (FTMS 141a - 3,000 +), impact resistance (FTMS 141a Method 
6191 - 2.7 m/m), freeze-thaw resistance (FL DOT Section 400-15.2.6.7a - 50 cycles).  All these 
characteristics are typical for the material applied in two coats at a dry film thickness of 16 mils.  
The product is delivered in DOT required colors. 

Everest Coatings manufactures and sells EVERCOAT 7000S, High Modulus Waterproof 
Coating, a single component product that conceals irregularities, fills cracks, and provides 
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excellent waterproofing on a variety of masonry substrates.  This coating utilizes acrylic resin 
technology supplied by Rohm and Haas, and has a VOC of 69 g/l, with a percent solids volume 
of 60 percent.  This product exhibits excellent resistance to the elements and U.V. degradation, 
has alkali-resistant pigments, and is mildew resistant.  The recommended uses include aged, new 
and previously painted above-grade masonry, concrete, concrete block, and stucco. 

GE Sealants & Adhesives, manufactures and sells VIP1550 CONCENTRATED WATER 
REPELLANT (VIP1550), which is a high performance, breathable, clear, water repellant sealer 
that penetrates deeply into concrete and masonry surfaces without altering the natural appearance 
of the substrate.  This product contains silanes/siloxanes and is recommended for use on concrete 
driveways, walkways, brick paver and patio deck steps, as well as vertical masonry surfaces 
including stone, tilt-up concrete, brick, clay tile, and block.  The VOC content is 0.5 g/l, and the 
product provides excellent water repellency to reduce cracking, spalling, freeze/thaw damage, 
chemical degradation, biological growth, efflorescence and dirt pickup. 

L&M Construction Chemicals, Inc. manufactures Aquapel & Aquapel Plus, a micro-emulsion, 
silane/siloxane water repellant bonds directly with the substrate, resulting in very good resistance 
to moisture and salt, and has a VOC of less than 50 g/l.  This product is recommended for use on 
buildings, parking decks, monuments, garages, driveways, dams, piers or any other concrete 
surfaces.  Technical data from the manufacturer indicates that reduced water adsorption by 85 
percent and chloride intrusion by up to 90 percent.  Both products exceed NCHRP 244, Series II 
requirements for salt and water penetration. 

Rainguard International Products Company, a local manufacturer, manufactures and sells Blok-

Lok, a clear water repellant with a VOC content of 37 g/l that is comprised of polysilanes.  
This product is recommended for use on masonry block, concrete, stucco, cement plaster, and 
other composite construction materials.  Testing based on ASTM procedures conducted by the 
manufacturer shows that the product equal or superior performance to its higher VOC 
counterparts.  For example, ASTM E-514-86, Wind Driven Rain tests indicate that the use of 

Blok-Lok reduces leak by 98.7 percent, reduced chloride ion intrusion (NCHRP No. 244), and 
allows 100 percent water vapor transmission (ASTM D-1653). 

Sherwin Williams manufactures ConFlex XL, a textured high-build acrylic elastomeric coating 
recommended for concrete tilt-up, precast, poured-in-place concrete, CMU, and stucco.  The 
technical information indicates “excellent flexibility, durability, and weather resistance”.  This 
pigmented waterproofing sealer has a VOC of 94 g/l.  Testing done for or by Sherwin Williams, 
using ASTM methods, indicate elongation of 300 percent based on ASTM-D412.  This coating 
also passes low temperature flexibility and freeze-thaw resistance tests, based on ASTM D522 
and ASTM D2243, respectively.   

Smiland Paint Company, under their Morwear Label, manufactures and sells a Clear Elastomeric 
Waterproofing Sealer (2571-70) recommended for application new or old, above grade, dense or 
porous concrete, stucco, and masonry surfaces.  The VOC is reported to be 30 g/l, and the 
technical material from the manufacturer indicates that this product is suitable for damp or dry 
surfaces, is breathable and permeable to water vapor, and can be applied over substrates 
previously treated with silanes, siloxanes, urethanes, and acrylic paints.  The technical data also 
indicates that this waterproofing sealer has “excellent elongation (440 percent), excellent tensile 
strength (400 psi), excellent exterior durability, and excellent water resistance.”  These 
conclusions were based on results from ASTM testing done for the above performance 
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characteristics.  Smiland Paint Company also makes and sells an interior/exterior heavy duty 
waterproofing (2555-70), which is an emulsion of polysiloxane resins, exhibiting a durable and 
invisible shield against water penetration.  This product is recommended for use on “interior or 
exterior above-grade concrete, masonry, cement blocks, brick, stucco, stones, porous tile, 
exposed aggregate concrete, sandstone, and slate.”  The VOC content of this product is 2 g/l.  
Waterproofing sealers for use below grade, that are less than 100 grams per liter of VOC are 
Thoroseal® cement-based waterproof coating for concrete and masonry and Epmar Tru-Kote 
1120 High Solids Epoxy (above- and below-grade for walls and floors). 

Sierra Corporation/TK Products manufactures and sells a WB Silane Concentrate Concrete 
Sealer (TK-1311) that has a VOC of 59 g/l.  This product is a micro emulsion based on silane 
and oligomeric alkoxysilanes mixed with water, and testing conducted by Wacker Silicones 
Corporation using the NCHRP 244 test procedures, indicates that chloride and moisture intrusion 
is reduced by more than 80 percent. 

B. SITE ASSESSMENTS 

Coatings Evaluation and Availability 

An important point of concern for industrial, commercial and consumer applicators of 
architectural painting products are coating characteristics and availability of low and zero-VOC 
materials as mandated by current and future limitations in Rule 1113.  During past rule 
development efforts, staff has committed resources to specifically addressing those concerns and 
with respect to the currently proposed reductions of VOCs from the specific architectural 
coatings categories listed, has continued the previous standard of continually surveying, 
analyzing and reviewing information relative to these and all other categories. 

Prior reports submitted to the Governing Board regarding architectural coatings include coating 
technology assessments and product availability studies that indicated the availability of 
compliant coatings in the specific categories studied, many of which are the focus of this rule 
amendment.  Previous studies have shown and new information continues to support staff’s 
position that low-and zero-VOC coatings are as good and in many instances better performing 
products than their higher VOC counterparts. 

Surveys and Site Evaluations 

Clear Wood Finishes 

Clear wood finishes as defined in Rule 1113 includes coatings that are applied to wood 
substrates to provide a solid film.  AQMD staff has conducted an extensive review of product 
data sheets and has determined that there are many coating manufacturers offering a variety of 
clear wood finish products that are well below the proposed 275 g/l limit.  Appendix A of this 
staff report lists nearly 40 products that are currently available, over half of which are well below 
200 g/l of VOCs.  As part of ongoing rule development efforts and technical assessment of 
various coating categories, staff has conducted site visits to locations where low- and zero- VOC 
clear wood finishes have been applied. 

Specific examples include a line of zero-VOC products manufactured by Silvertown Products.  
This particular manufacturer has a product line that includes five transparent exterior finishes, 
seven semi-transparent exterior finishes and seven opaque products that are sold throughout 
North America.  Staff have visited the manufacturing plant and reviewed the various products 
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that have been applied and continually are being subjected to outdoor exposure at the facility.  
Additionally, staff has obtained samples and applied them to benches at the AQMD for outdoor 
exposure that includes a zero-VOC clear wood finish (Rhinoguard Deck and Siding Finish).  
Staff that have applied the coatings have commented on the ease of application and have stated 
that the coating appears to be holding up very well to the elements.  The president of the 
company has stated that his products are replacements for varnishes.  He also said that Federal 
Parks and the Department of Forest Services specify his Rhinoguard products for applications 
based on durability and appearance. 

Staff has conducted visits to facilities that have applied other zero-VOC products including Park 
Water Company, where JFB Hart Coatings are used extensively for all substrates.  Park Water 
Company has been using JFB Hart Coatings for over seven years and applies both clear and 
pigmented zero-VOC finishes to wood, steel, concrete, roof and canvas substrates.  The clear 
finishes applied to wood and other substrates include JFB Hart’s HP-105 Clear, a two component 
zero-VOC coating.  Painters working for the main coatings applicator for Park Water Company, 
Specialty Industrial Coatings Corporation, have stated that the coatings are easy to apply, durable 
and retain their gloss very well. 

Other site visits of clear wood finishes that have been applied and meet the proposed limit of 275 
g/l includes Barneys of New York in Beverly Hills where BonaKemi products were applied.  The 
BonaTech MEGA Satin floor finish was applied to fourth and fifth wood floors at the Barneys of 
New York site.  The contractor applying the less than 250 g/l VOC product stated that he uses 
the clear coating on most of the commercial and residential jobs he does and says he is a big fan 
of the product and it is real durable.  He estimated that Barneys of New York would not need a 
maintenance coat for approximately five years. 

Another line of low-and zero-VOC products manufactured by Fuhr International is currently 
being marketed in Southern California for use on wood substrates.  Staff had an opportunity to 
visit a small cabinet manufacturing company in Mira Loma called Kitchen Idea that applies 
Fuhr’s 355 Acrylic Varnish (75 g/l VOC) to their finished products.  The facility representative 
stated that they apply the clear finish in their paint spray booth and often times do touch up in the 
field after installation of the cabinets is complete.  He is very pleased with the quality of the 
product. 

In addition to the many site visits for clear wood finishes, District staff has reviewed the 
Technology Assessment for Rule 1136 – Wood Products Coatings completed earlier this year.  
The results of the technical assessment and the industrial progress reports required under Rule 
1136 indicate that the technology exists and is in use today in the form of many resin and solvent 
systems that are less than 275 g/l of VOCs for application to wood substrates.  The significant 
number of large and small companies that conduct a variety of wood finishing operations that 
meet the proposed 275 g/l VOC limit for clear wood finishes in Rule 1113 are a strong indication 
of the feasibility of these low VOC products.  Based on discussions with manufacturers who 
supply products for shop- and field-finishing, staff believes that the products in use in the 
manufacturing wood products industry (Rule 1136) that are well below 275 g/l VOC can readily 
be used in field applications (Rule 1113).  The biggest difference between shop and field 
application is that in field application there is no spray booth to exhaust the fumes and overspray.  
Waterborne coatings do not have the concentration of organic solvents to cause significant odor 
problems. 
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Roof Coatings 

The proposed roof coatings category limit of 50 g/l has well over 40 products that are available 
for application to various roof substrates.  On July 31, 2003, Rule 1113 staff met with the Union 
Roofing Contractors Association and several roof coating manufacturers at AQMD 
Headquarters.  The meeting was held for the purpose of: a) discussion of the AQMD proposed 
changes to the VOC limit of roof coatings and b) to better inform staff about roof coatings.  Six 
roof coating manufacturers were invited to the meeting and five attended. 

The initial discussion involved agreement on what roofing products were subject to Rule 1168 
and Rule 1113.  After agreement on roof coatings subject to Rule 1113, the subject of aluminum 
and white reflective roof coatings was discussed.  Aluminum reflective coatings have been 
reformulated from 400 g/l to approximately 100 g/l to meet the current limit of 250 g/l.  Some of 
the manufacturers said that the aluminum reflective coatings are not necessary.  White reflective 
coatings can be formulated at 50 g/l or less and are more reflective.  One manufacturer said that 
CFR Title 24 is mandating high reflectivity coatings that aluminum formulations cannot meet, 
essentially eliminating these coatings by 2005. 

Some manufacturers said that low VOC roof coatings work fine in the climatic conditions of the 
SCAB and would not pose an application problem if the manufacturers’ recommendations were 
followed.  However, industry was in agreement that in other parts of the United States using 
these products could be a problem due to adverse climatic conditions. 

The meeting concluded with all parties in agreement that the proposed 50 g/l VOC limit for roof 
coatings if implemented by 2005, would be feasible and not pose any problems for the 
manufacturers. 

Stains 

The stain category as defined in the rule includes various substrates and as such, staff continues 
to review wood and concrete stains as part of the rule development efforts.  Often times the same 
facilities that apply clear wood finishes using low- and zero-VOC coatings also utilize similar 
ultra compliant products for the staining of the substrates prior to application of a clear coat.  
This is the case with several site visits by staff including the previously mentioned visit to 
Kitchen Idea.  During the manufacture of the wood cabinets, a zero-VOC stain manufactured by 
Fuhr International (ZVOC Universal Stain 155) is applied prior to the clear topcoat. 

A review of the data completed from the progress reports for Rule 1136 indicates the use of 
stains that easily meet the proposed limit of 100 g/l VOC in Rule 1113.  Staff has researched and 
witnessed the application of the existing low-VOC wood coating technologies and has 
determined that they are indeed feasible for an extremely wide range of wood coating operations 
that can be readily carried over to field applications. 

Staff has obtained stain samples from Silvertown Products that was previously mentioned, and 
have applied them to benches located at the AQMD prior to application of the zero-VOC clear 
topcoat.  The zero-VOC stain manufactured by Silvertown Products used in the bench exposure 
study is called Rhinoguard Wood Defense Deck and Siding Finish, Honey. 

Although staff has evaluated the application of ultra-low VOC interior stains, based on 
comments from the industry regarding the need for higher VOC stains, it appears that the use of 
interior stains with a VOC content of 250 g/l mitigate the overall appearance and depth issues 
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related to the use of low-VOC clear wood coatings.  There is no concern about substituting the 
use of interior stains for exterior use because interior stains are not formulated with the same 
performance characteristics of an exterior stain.  Interior stains are usually topcoated with a clear 
wood finish to provide protection whereas an exterior stain is formulated to provide color and 
protection.  There is minimal air quality benefit from reducing interior stains to 100 g/l, 
calculated to be less than 0.02 tons per day. 

Waterproofing Sealers & Waterproofing Concrete/Masonry Sealers 

The coating category of Water Proofing Sealers and Water Proofing Concrete/Masonry Sealers 
has an expansive list of low- and zero-VOC products that are already available and have been 
shown to have desirable performance characteristics such as durability, abrasion resistance and 
appearance.  Staff has had the opportunity to visit field locations and paint manufacturing 
facilities where those types of coatings have been applied and in use for many years. 

EPMAR Corporation, a subsidiary of Quaker Chemical Company, manufactures epoxies and 
polyurethanes with numerous applications.  Staff has visited many sites where various clear coats 
had been or were in the process of being applied, including their Kemiko Acrylic Urethane (<50 
g/l VOC), Sta-Crete 3700 Clear Epoxy (<100 g/l VOC) and Sta-Crete 2700 (0 VOC) product 
lines.  Locations where these coatings have been applied and are in use today include the 
Newport Beach Marriot, the Palm Desert Shopping Mall, Temecula Auto Repair & Radiator, 
Inc., the Regency Wilshire, Kneedler-Fauchere Studio at the Pacific Design Center, Hope 
University in Fullerton, the Fairplex at the Los Angeles County Fairgrounds, the Saint Regis 
Hotel in Dana Point and Atherton Baptist Homes in Alhambra.  Facility representatives were 
pleased with the results and many commented on the nice look, durability and good resistance to 
UV light of the finishes.  The various contractors and applicators commented on coating 
characteristics such as the ease of application, excellent coverage and quick dry time. 

Other products in this category include a line of coatings manufactured by Rain Guard that 
include low-VOC waterproofing concrete/masonry sealers consisting of both topical and 
penetrating sealers.  This company specializes in penetrating sealers with a VOC content of 37 
g/l.  The penetrating sealers move into the substrate anywhere from one-eighth to one-quarter of 
an inch and are not as exposed to the environment, therefore protecting the substrate much 
longer.  After application and drying there is no color change to the substrate.  Staff had an 
opportunity to visit several locations where the penetrating sealers and topical clear coats had 
been applied from a few months ago to as long as seven years ago.  Staff also saw a rock and 
concrete barrier wall on Jamboree Road in Newport Beach that had received an application of 
this penetrant 7 years ago.  The penetrating sealer was Rain Guard’s Clear Water Repellent (37 
g/l VOC) followed by a clear top coat of the VandlGuard (87 g/l VOC) anti-graffiti coating.  
Another location visited by staff included a sound attenuation block wall on Freeway 73 that had 
an application of Rain Guard’s penetrant (Blok-Lok Clear Water Repellent, 37 g/l VOC) and 
anti-graffiti coating (VandlGuard anti-graffiti coating, 87 g/l VOC).  The overall appearance of 
the coated substrate was still good and appeared to provide a protective film. 

As previously mentioned, a site visit to Park Water Company by staff was conducted to see first 
hand the use of a two component zero-VOC product manufactured by JFB Coatings.  The clear 
finish (JFB’s HP-105 Clear) applied to the many concrete and masonry structures throughout 
Park Water Company facilities in Los Angeles County have proven to be well suited for the 
water resistant characteristics required by the company. 
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Allowances in Rule for Exceeding Current and Future VOC Limitations 

The AQMD, working extensively with members of the architectural coatings industry and other 
stakeholders developed and incorporated an alternative compliance option into Rule 1113, the 
Averaging Compliance Option (ACO).  The purpose of the ACO is to promote compliance 
flexibility and improved cost efficiency.  In the November 8, 1996 amendments to Rule 1113, an 
ACO was included for the Flats category with subsequent amendments on May 14, 1999 to 
streamline its implementation and add numerous categories to provide additional compliance 
flexibility with the future limits.  There are currently seven manufacturers that are utilizing this 
option. 

Additionally, there is an allowance in the rule for the sale or application of a coating 
manufactured prior to the effective date of the corresponding standard in the Table of Standards 
for up to three years after the effective date of the standard.  This sell-through provision applies 
to all coatings listed in the Table of Standards and any effective dates applicable to the specific 
coating. 

Staff continues to assemble a growing list of compliant and supercompliant coatings that are 
being used in many different applications and settings.  Furthermore, the additional technology 
assessments required by Rule 1113 for certain coating categories have generally verified that 
they are performing to expectations.  Staff is committed to continuing to work with interested 
parties toward future technology coating assessments. 

C. OTHER TECHNOLOGIES 

Staff has evaluated other techniques and alternatives to reducing VOC emissions other than 
lowering the VOC content of the coatings. The following appears to be the most feasible 
approach. 

Transfer Efficiency 

Staff currently is and will continue to assess transfer efficiency (TE) during the spray application 
of architectural coatings as a viable means of reducing VOC emissions.  TE is the amount of 
material applied to the object being painted compared to the amount of material sprayed.  Rule 
1113 does not have a TE requirement written in the rule because there are a number of factors 
involved in determining TE such as:  size and geometry of the object being coated, equipment 
setup and maintenance and spray technician technique such as gun-to-target distance, 
overlapping successive spray gun passes, lead and lag triggering times, and speed of spray gun 
travel. 

Staff contacted the Iowa Waste Reduction Center (IWRC) about their Spray Technique Analysis 
and Research (STAR®) program and set up a demonstration of the program at the Los Angeles 
Trade & Technical College.  Staff contacted the Painters International Union and asked them to 
participate in the STAR® demonstration.  One of their field investigators volunteered to go 
through the training program.  STAR® training begins with an analysis of the spray technician’s 
spraying technique through video footage.  Overspray, the amount of paint used, VOC emissions 
and TE are calculated to compare with post-training results.  STAR® trainers then introduce 
alternative spray techniques and equipment, such as the Laser Touch® targeting device and high-
volume low-pressure (HVLP) spray guns.  The Laser Touch® targeting device can be attached to 
most types of spray guns.  Two laser beams project from the Laser Touch® to the target painting 
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surface.  The laser beams are then adjusted to form a single dot when the spray gun is at the 
correct preset distance from the object being coated.  If the spray gun moves too close, too far or 
is not held at the correct angle to the surface being sprayed, the beams separate.  The single dot 
can be used to target the spray pattern on the object that results in an accurate 50 percent overlap.  
Technicians are then given the opportunity to experiment with the equipment and improve their 
spray technique.  After a final spraying session, overspray, VOC emissions and TE are then 
recalculated and compared to pre-training results.  The STAR® program has proven that spray 
technicians can increase their TE by more than 25 percent through increased attention to 
advanced application techniques.  Benefits of the STAR® program also include reduced material 
consumption and cost; reduced overspray and emissions; reduced health risks; and improved 
finish quality.  Most of the STAR® training has been for shop application such as automotive 
coatings.  Staff intends to continue working to determine if a TE requirement can be 
implemented for architectural application.  The training program could be beneficial to all spray 
technicians.  Working in conjunction with CARB and IWRC the Painters International Union is 
in the process of becoming a STAR® training center. 

CARB evaluated the air quality-related performance of this technology and verified that when 
using Laser Touch Model LT-B512 with an Accuspray Model 19 high volume low pressure paint 
spray gun, in accordance with the Laser Touch manufacturer’s instructions, the volume of a 
single-stage polyurethane enamel application was decreased by an average of 15 percent and 
therefore a corresponding volatile organic compound emissions reduction of an average 15 
percent can be assumed.  The USEPA, through the Environmental Technology Verification 
Program (EVT), also evaluated the Laser Touch® model LT-B512 targeting device for manual 
spray-painting operations.  The test was designed to verify that the Laser Touch® model LT-
B512 can provide an environmental benefit over unassisted manual spray application systems 
while maintaining or improving the finish quality of the applied coating.  The test results verified 
the test design and the data showed that the Laser Touch® model LT-B512 results in an average 
relative increase in TE of 11.1 percent over the unassisted spray application. 

Staff has determined that this alternative approach needs to be further developed and will 
continue to develop this method, especially in terms of calculating verifiable emission 
reductions. 

Eliminating Rule Exemptions 

Staff reviewed the exemptions in Rule 1113 to determine whether the quart exemption was 
necessary because of coating technology.  Staff concluded that, for clear wood finishes, 
including lacquers, eliminating the exemption for quart containers or less was feasible based on 
the technology assessment that indicates that adequate substitute products with low-VOC 
contents are available and in use today.  Staff also concluded that this change had the potential 
for significant emission reductions.  The conclusion was based on the sales data shown in Table 
1 below for several clear wood finishes, showing a relatively high percentage being sold in quart 
containers or less.  Also, the 2001 Survey data shows a relatively large percentage of those 
coatings sold in quart containers or less exceed current VOC limits.  The volume of varnishes 
sold in quarts, for example, can be as high as 97 percent.  Since the proposed VOC limit of 275 
g/l for clear wood finishes allows the use of a number of low-VOC technologies, an exemption 
for sales in small containers for this coating category is no longer warranted.  Appendix A, as 
well as the AVES Study and the Annual Status Report for Rule 1113, indicate that clear wood 
coatings that comply with the proposed VOC limit of 275 g/l are available and in use today, in 
all container sizes, including container sizes one quart or less.  Staff has proposed two versions 
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of the rule amendments, one eliminates the exemption for clear wood finishes in July 2006 and 
one in July 2008.  Version 1, the staff proposal eliminates the small container exemption for 
clear wood finishes, effective July 1, 2006.  Version 2 of the Proposed Amended Rule includes a 
two year extension of the small container exemption for clear wood coatings, with maximum 
VOC limit of 450 g/l for varnishes and 550 g/l lacquers.  This proposed extension is based on 
requests from industry, including Behr, Sherwin Williams, and NPCA to provide a transition 
period for industry to introduce lower-VOC products, while allowing for the availability of small 
volumes of higher VOC products necessary for touch-up and repair, as well as address 
formulation compatibility issues that may occur for a period of time.  Although the requested 
implementation date varies by commentators, the current proposal attempts to balance the 
implementation date to allow for an adequate transition period.  Staff continues to evaluate the 
rule exemptions, including the small container exemption for other categories and may propose 
further amendments in the future. 

Table III-1 shows California sales volume in gallons, of quart containers or smaller for the 
coating categories proposed for VOC emission reductions and the percent sold in quart 
containers or less. 

Table III-1 – California Small Container Sales1 

Coating Category 
Total 2000 Sales in 

> quarts 
Total 2000 Sales in 

quarts or < 
% Small 

Containers 

Clear Wood Finishes    

Varnish – Clear 662,630 425,230 39.1% 

Varnish - Semitransparent 1,784 59,721 97.1% 

Roof Coatings 1,134,869 2,485 0.2% 

Bituminous Roof Coatings 3,239,994 5,403 0.2% 

Sanding Sealers 16,098 12,170 43.1% 

Stains    

Clear/Semitransparent 1,732,923 438,673 20.2% 

Opaque 1,079,339 8,034 0.7% 

Waterproofing Sealers 1,006,632 10,979 1.1% 

Waterproofing 
Concrete/Masonry Sealers 

700,028 7,893 1.1% 

 ______________________________ 
1 – From 2001 CARB Survey 

However, based on concerns about a necessary transition period needed to phase out the 
solventborne, higher-VOC products, manufacturers indicated that an additional two year period 
is needed for touch-up and repair uses of existing coated substrates.  Staff is continuing to 
evaluate the need for this transition time and recognizes that the ACO could allow the continued 
sale of higher-VOC formulations for limited volume needed for touch-up and repair uses. 

Solvents used for Cleanup of Architectural Coatings 

The thinning of architectural coatings is allowed in Rule 1113 as long as the manufacturer’s 
recommendations for solvent-borne coatings is on the container and those recommendations do 
not cause a coating to exceed its applicable VOC limit in the Table of Standards. 



CHAPTER III – CONTROL TECHNOLOGY  

Proposed Amended Rule 1113  III-24 December 5, 2003 

The VOC content of solvents used in the cleaning of application equipment for architectural 
coatings is regulated under Rule 1171 – Solvent Cleaning Operations.  Currently Rule 1171 
states that clean-up solvent for application equipment is exempt from the rule requirements as 
long as the solvent does not exceed 950 grams of VOC per liter.  The AQMD Board, in 
November 2003, adopted an amendment that removes this exemption from Rule 1171 – Solvent 
Cleaning Operations effective July 1, 2005. 

 



 

 

C H A P T E R  IV 

 

EMISSION INVENTORY 



CHAPTER IV – EMISSION INVENTORY  

Proposed Amended Rule 1113  IV-1 December 5, 2003 

A. CALIFORNIA AIR RESOURCES BOARD SURVEYS 

CARB gathers air quality data for the state of California, ensures the quality of this data, designs 
and implements air models, and sets ambient air quality standards for the state.  CARB compiles 
the state's emissions inventory and performs air quality and emissions inventory special studies.  
CARB uses the Emissions Inventory and Air Quality Models to evaluate air quality and reduce 
emissions in each of the 35 local air districts. 

CARB has conducted architectural coating surveys every four or five years with previous 
surveys conducted in 1976, 1981, 1985, 1989, 1993, and 1998.  The purpose of the surveys is to 
gather current information on the VOC content and sales volume of architectural coatings.  
CARB is currently evaluating the data on architectural coatings sold in California, collected with 
the latest survey for sales in 2000.  It is titled 2001 Architectural Survey Draft Report.  The 
report is available on CARBs website at: 

http://www.arb.ca.gov/coatings/arch/survey/2001/survey.htm. 

The surveys are used in the development of regulations or rules throughout California to reduce 
the VOC emissions from these products.  CARB has provided technical assistance to the air 
pollution control districts in the form of industry surveys and research.  To track the emission 
contributions of architectural coatings, an inventory was created that is based on the surveys.  
CARB has also provided regulatory and policy guidance through the development of a SCM for 
architectural coatings, which was first adopted in 1977, and subsequently amended in 1985, 
1989, and 2000. 

The 2001 Survey listed all architectural coatings into 51 coating categories.  These 51 categories 
are integrated by definition into the 42 coating categories in the Rule 1113 Table of Standards.  
The 2001 Survey identified more than 98 million gallons of architectural coatings sold in 
California in 2000, with 83 percent of that volume coming from waterborne products and 17 
percent from solventborne products.  Emissions from these coatings are approximately 40,000 
tons of VOC per year or about 110 tons per day as an annual average.  Although waterborne 
products represented 83 percent of the volume, they only contributed 41 percent of these 
emissions, while the solventborne products representing 17 percent of the volume sold 
contributed 59 percent.  If emissions from solventborne thinning and cleanup products are 
included (assumed to be one pint per gallon of solvent-borne coating and zero for waterborne 
coatings), the average annual emissions are approximately 128 tons per day, with 35 percent of 
the emissions contributed by waterborne products and 65 percent coming from solvent-borne 
products.  Information on VOC content was also collected for all 51 coating categories.  Coating 
sales in the AQMD are estimated based on population and represent 45 percent of those sold 
statewide.  It is assumed that the distribution of waterborne and solventborne coatings is 
consistent throughout the state. 

Values for VOC content summarized in the 2001 Survey were determined by calculating the 
sales-weighted average.  The VOC content values appear as VOC Actual (A-VOC) and VOC 
Regulatory (R-VOC).  A-VOC, also know as Material VOC, is a ratio of the weight of volatile 
organic compounds per a given volume of coating.  A-VOC is the value used exclusively to 
determine the emission inventory.  R-VOC is a ratio of the weight of VOCs per a given volume 
of coating with water and exempt VOCs subtracted from both the numerator (weight) and 
denominator (volume) and is what appears as the VOC limit in all coating rules.  The original 
rational behind the R-VOC value was to reflect the relationship of coverage to total solids 
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content and to provide an equivalent basis for comparing the polluting portion of solventborne 
and waterborne coatings.  Also, it was believed that the R-VOC approach would prohibit coating 
manufacturers from simply diluting a coating with water in order to meet standards specified in 
coating regulations. 

Under a Confidentiality Agreement, AQMD has obtained the detailed data submitted by 
manufacturers to CARB for compilation.  The AQMD has signed a confidentiality agreement 
with CARB agreeing to comply with the provisions of the California Public Records Act 
(California Government Code Section 6250 et Seq.), and specifically with Government Code 
Section 6254.5(a), regarding the disclosure of confidential data provided by architectural coating 
manufacturers in the 2001 Architectural Coatings Survey, which was submitted to CARB under 
a claim of confidentiality.  The AQMD also agreed that, as set forth in California Government 
Code Section 6254.5(e), the above-referenced information shall only be used for purposes that 
are consistent with existing law.  Both the emission inventory and the emission reductions are 
calculated from data provided in the 2001 Survey.  However, the emissions inventory is 
calculated from total sales volume for all container sizes, whereas emission reduction 
calculations are based on an adjusted emission inventory calculated using an adjusted sales 
volume omitting quart containers or less, since they are exempt from the current provisions of 
Rule 1113 and for containers greater than quarts at or below the current VOC limit.  The 
additional processing of the 2001 Survey data yields numbers that may not be available from the 
published Summary. 

B. EMISSION INVENTORY 

Table IV-1 – Emission Inventory for Selected Coating Categories from the 2001 Survey 

Coating Category 
CA 2000 

Sales (gal) 

CA 
Emissions 

(TPY) 

AQMD 2000 
Sales (gal) 

AQMD 
Emissions 

(TPY) (45%) 

AQMD 
Emissions  

(TPD) 

Clear Wood Finishes1 664,414 627 298,986 282 0.77 

Clear Wood Finish Quarts2 517,291 989 232,780 445 1.22 

Sanding Sealers3 16,098 24 7,244 11 0.03 

Roof Coatings4 4,382,751 1,789 1,972,238 805 2.20 

Stains 3,258,968 3,373 1,466,536 1,518 4.15 

Waterproofing Sealers5 1,725,532 1,173 776,489 528 1.44 

Totals 10,570,977 7975 4,756,940 3,589 9.8 

 ___________________________________________________________  
1  Includes Data for Varnishes, Excludes Quart Containers or Less 
2  Includes Lacquer, Sanding Sealer and Varnish 
3  Data does not Include Lacquer Sanding Sealers, Excludes Quart Containers or Less 
4  Includes Bituminous Roof Coatings 
5  Includes Waterproofing Concrete/Masonry Sealers 

C. ADJUSTED EMISSION INVENTORY FOR CALCULATING EMISSION 

REDUCTIONS 

The emission inventory is calculated by multiplying the sales volume by the sales weighted 
average actual-VOC content.  Staff adjusted the baseline inventory to account for sales of:  (a) 
coatings below the proposed VOC limit which were excluded from the inventory, since these 
coatings are already compliant; (b) coatings above the current AQMD VOC limits were assumed 
to be at the current compliance limit, and (c) small exempt containers.  This establishes an 
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adjusted emission inventory from which the emission reductions are calculated for the proposed 
amendments.  The detailed emission inventory calculation may be found in Appendix B.  Table 
IV-2 summarizes the adjusted emissions inventory for the AQMD based on the elements 
previously stated, and with the assumption that 45 percent of the state sales are within the SCAB. 

Table IV-2 – AQMD Adjusted 2000 Emission Inventory 

Coating Category 
CA Adjusted 

Sales (gal) 

CA Adjusted 
Emissions 

TPY 

AQMD 
Adjusted 
Emissions 

TPY (45%) 

AQMD 
Adjusted Total 

in TPD 

Clear Wood Finishes1 436,105 509 229 0.63 

Clear Wood Finish Quarts2 509,200 988 445 1.22 

Sanding Sealers3 11,767 7.1 3.2 0.01 

Roof Coatings4 2,082,396 1,586 714 1.95 

Stains, Exterior 2,440,391 756 340 0.93 

Waterproofing Sealers5 829,643 637 270 0.79 

Totals6 6,309,502 4,483 2,017 5.53 

  
1  Includes Data for Varnishes, Excludes Quart Containers or Less 
2  Includes Lacquer, Sanding Sealer and Varnish 

3  Data does not Include Lacquer Sanding Sealers, Excludes Quart Containers or Less 
4  Includes Bituminous Roof Coatings 
5  Includes Waterproofing Concrete/Masonry Sealers 
6  Numbers in the table are calculated in an excel spreadsheet and the totals may not add correctly because of decimal places and rounding 
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The detailed calculations for the coating category sales volume, emission inventories and 
emission reductions are in Appendix B.  Please refer to Chapter IV – Emission Inventory for the 
discussion on A-VOC versus R-VOC. 

The following Sections A through C are written descriptions and examples of how the emission 
reduction methodology was used by staff for waterborne (WB) clear wood finishes (varnish).  
The same methodology is also used for the other coating categories, both waterborne and 
solventborne, which are added together to determine the total VOC emission inventory and 
emission reduction.  Since quart containers or less are exempt from the rule, their sales volumes 
have not been included for emission reduction calculations except for clear wood finishes.  Since 
staff is proposing to eliminate the quart container or less exemption for clear wood finishes 
including lacquers, sanding sealers, and varnishes the emissions from sales in these containers 
were calculated separately. 

A. SALES VOLUME FOR WATERBORNE VARNISHES 

The 2001 Survey sales were divided into two groups:  a) sales above the current VOC limit in 
Rule 1113 and b) sales between the proposed and current VOC limits.  This establishes different 
sales weighted averages (SWA) for the VOC content and volume fractions used to adjust or 
project sales.  If the CA SWA R-VOC is greater than the current VOC limit in Rule 1113, staff 
adjusted the sales volume assuming these products were at the current compliance limit for the 
AQMD.  When the VOC content is reduced, it is replaced by water or exempt compounds and 
this typically lowers the solids content, reflecting a greater volume of coating but usually an 
overall emission reduction. 

CA 2000 Sales Volume Greater than (>) 350 grams per liter (g/l) 

1. WB clear wood finishes sales = 58,209 gallons. 

2. SWA VOC 

A-VOC = 228/ g/l 

R-VOC = 433 g/l 

3. SWA Volume Fractions 

Volume Fraction VOC = 0.23 

Volume Fraction Water or Exempt Solvent 0.48 

Volume Fraction Solids = 0.29 

CA Adjusted Sales Volume at AQMD Current R-VOC Limit 

1. Current VOC limit 

R-VOC = 350 g/l 

A-VOC = 127 g/l Average of products sold at or near R-VOC of 350 g/l 

2. Calculate volume fractions 

Volume fraction of VOC = 127 / 880 = 0.14 

Volume fraction water or exempt compounds = 1 - (127 / 350) = 0.64 

Therefore: 

Volume fraction of solids = 1 - 0.64 - 0.14 = 0.22 
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3. An adjusted sales volume is established based on the volume fraction of solids (vfs) for 
2000 sales divided by the volume fraction of solids at the current VOC limit and then 
multiplied by the 2000 sales for that coating category. 

Adjusted Sales Volume = 0.29 vfs / 0.22 vfs * 58,209 2000 sales = 77,243 gallons 

CA Projected Sales Volume at The Proposed VOC Limit 

1. The proposed R-VOC limit is established through technology assessment and data from 
the Survey.  The Survey is also used to determine the A-VOC.  From these values, an 
adjusted volume fraction of VOC, water or exempt compounds and the solids are 
determined for the proposed R-VOC limit. 

Proposed R-VOC = 275 g/l 

Calculated A-VOC = 110 g/l 

2. Calculate volume fraction 

Volume fraction of VOC = 110 / 880 = 0.13 

Volume fraction water or exempt compounds = 1 - (110 / 275) = 0.60 

Therefore: 

Volume fraction of solids = 1 - 0.6 - 0.125 = 0.28 

3. Projected Sales Volume is established based on the volume fraction of solids (vfs) for 
adjusted sales divided by the volume fraction of solids at the current VOC limit and then 
multiplied by the adjusted sales for that coating category. 

Projected Sales Volume = 0.22 vfs / 0.28 vfs * 77,243 adjusted sales = 61,384 gallons 

CA 2000 Sales Volume Between 275 and 350 (g/l) 

The same methodology is used for this sales volume with the following results: 

CA Sales = 53,005 gallons 

No adjustment to this sales volume is required because the SWA R-VOC is 299 
g/l, which is less than the current VOC limit of 350 g/l. 

Therefore: 

Projected sales = 52,041 gallons. 

B. EMISSION INVENTORY FOR WATERBORNE VARNISHES 

CA 2000 Emission Inventory (EI) for CA 2000 Sales > 350 grams per liter (g/l) 

Calculate the EI by multiplying the 2000 sales volume by the SWA A-VOC content in g/l 
and that value is converted into pounds per gallon (lb/g) and then tons per year (tpy). 

Therefore the 2000 EI is: 

2000 EI =  
58,209 gal* 228 g/l * 3.785 lb/gal / 453.6 g/lb 

 = 55 tpy 
2000 lb/ton 

CA Adjusted Emission Inventory (EI) for CA Adjusted Sales at Current R-VOC Limit of 350 g/l. 

Calculate the EI by multiplying the adjusted sales volume by the calculated A-VOC content 
in g/l and that value is converted into lb/g and then tpy.  This establishes an adjusted EI for 
the current VOC limit for that category. 
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Therefore the adjusted emission inventory is: 

Adjusted EI = 
77,243 gal * 127 g/l * 3.785 lb/gal / 453.6 g/lb 

 = 41 tpy 
2,000 lb/ton 

CA Projected Emission Inventory (EI) for CA Projected Sales at Proposed VOC limit of 275 g/l 

Calculate the projected EI by multiplying the projected sales volume by the calculated A-
VOC content in g/l and that value is converted into lb/g and then tpy.  This establishes a 
projected EI for the proposed VOC limit for that category. 

Therefore the projected emission inventory is: 

Projected EI = 
61,384 gal * 110 g/l * 3.785 lb/gal / 453.6 g/lb 

 = 28 tpy 
2,000 lb/ton 

CA Emission Inventory for CA 2000 Sales Between 275 and 350 (g/l) 

The same methodology is used for to derive the emission inventory for these sales with the 
following results: 

CA Emission Inventory = 29 tpy 

No adjustment to this inventory is required because the SWA R-VOC is 299 g/l, 
which is less than the current VOC limit of 350 g/l. 

Therefore: 

Projected Inventory = 24 tpy 

C. EMISSION REDUCTION FOR WATERBORNE VARNISHES 

CA Emission Reduction (ER) for CA 2000 Sales > 350 grams per liter (g/l) 

The projected EI is subtracted from the adjusted EI to establish the CA ER for these sales. 

Therefore the CA ER is: 

CA ER = 41 tpy adjusted inventory – 28 tpy projected inventory = 12.76 tpy 

CA Emission Reduction (ER) for CA 2000 Sales Between 275 and 350 (g/l) 

The projected EI is subtracted from the CA sales with no adjustment to establish the CA ER 
for these sales. 

Therefore the CA ER is: 

CA ER = 29.41 tpy CA sales – 23.88 tpy projected inventory = 5.53 tpy 

AQMD Total WB Emission Reduction (ER) 

Although the 2000 US Census shows the population of all of Los Angeles, Orange, Riverside 
and San Bernardino Counties at 46 percent of the California population, staff used a factor of 
45 percent to discount the portions of the counties not within AQMD jurisdiction. 

Therefore, for waterborne clear wood finishes, the AQMD ER associated with the 
proposed 275 g/l VOC limit is: 

ER = 18.29 tpy * 0.45 = 8.23 tpy or 0.02 tpd 
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D. EMISSION REDUCTION FOR COATING CATEGORIES PROPOSED FOR 

AMENDMENT 

The proposed amendments will result in emission reductions from the following coating 
categories and achieve an overall emission reduction of 3.73 tons per day.  Table V-1 
summarizes the AQMD emission reductions for both waterborne and solvent-borne coatings 
from these categories using the above methodology. 

Table V-1 – Summary of AQMD Emission Reductions 

Coating Category 
Proposed VOC 

Limit (g/l) 
Emission Reductions 

(tpd) 

Clear Wood Finishes1 275 0.21 

Clear Wood Finish Quarts2 275 0.83 

Sanding Sealers3 275 0.003 

Roof Coatings4 50 1.59 

Stains, Exterior 100 0.56 

Waterproofing sealers5 100 0.52 

Total  3.73 

 ___________________________________________________________  
1    Includes Data for Varnishes. 
2    Includes Lacquer, Sanding Sealer and Varnish. 
3    Data does not Include Lacquer Sanding Sealers. 
4    Includes Bituminous Roof Coatings. 
5    Includes Waterproofing Concrete/Masonry Sealers.



 

 

C H A P T E R  VI 

 

COST AND COST-EFFECTIVENESS 



CHAPTER VI – COST AND COST-EFFECTIVENESS  

Proposed Amended Rule 1113  VI-1 December 5, 2003 

A. COST-EFFECTIVENESS 

The data compiled in Appendix A, which summarizes technical data of the many products 
already being manufactured and sold in today’s consumer market for the categories proposed for 
amendment clearly demonstrate that the proposed VOC limits are not technology forcing, but 
technically feasible and cost-effective.  In order to obtain relevant pricing to determine cost-
effectiveness of the proposed amendments, staff contacted architectural coating manufacturers to 
obtain the cost per gallon for products that comply with the current VOC limit, as well as the 
proposed VOC limit.  Table VI-1 shows the cost-effectiveness based on the average cost per 
gallon obtained from the manufacturers and listed in Appendix A.  However, after repeated 
requests by staff, the industry has not provided any specific cost information to staff pertaining to 
reformulation and testing. 

Staff has also analyzed alternative cost scenarios in an effort to quantify worst-case cost 
scenarios that can serve as sensitivity analyses.  In one alternative cost scenario summarized in 
Table VI-2, staff calculated the future cost for compliance, assuming there will be a 10 percent 
increase in the current average cost per gallon of coating sold.  This estimated increase at the 
retail level incorporates any increased cost of raw materials, reformulation, testing, and 
repackaging a new product prior to commercialization.  In the second alternative cost scenario 
summarized in Table VI-3, staff calculated the future cost of compliance by assuming there will 
be a 10 percent increase in the current average cost per gallon of coating sold for clear wood 
finishes, roof coatings, stains and a 20 percent increase for waterproofing sealers including 
concrete/masonry sealers.  The rationale was that reformulation of this category may involve 
more complex resin technologies, such as epoxy- and urethane-based formulations, instead of 
acrylics.  The cost differentials are based on the assumption that some architectural coating 
manufacturers may need to reformulate existing coatings, primarily by using currently-available, 
technologically-innovative resins, as well as utilizing the growing list of exempt solvents. 

All sales volumes are reflected as adjusted 2001 Survey values based on current AQMD VOC 
limits.  Furthermore, these adjusted volumes are translated into future gallons as a ratio between 
the solids content of the current adjusted inventory and the future solids content.  This cost is 
then multiplied by the number of gallons sold. 

The annual cost increase for the tables is derived as the difference between the projected cost of 
future coatings and the cost of the current coatings.  Since the emission inventory is stated in 
terms of daily emissions or tpd, the emission reduction for all the coating categories is converted 
to a yearly figure by multiplying by 365 operating days per year.  The cost-effectiveness in 
dollars per ton is calculated by dividing the annual cost increase by emission reductions in tons 
per year (tpy) and is represented by the following equation.  Each table itemizes these costs. 

Cost-Effectiveness =  
Annual Cost Increase 

Emission Reductions in (tpy) 
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Table VI-1 – Cost Based on the Current Sales Price 

Coating Categories with 
Proposed VOC Limit 

Current Costs Future Costs 

Average Cost 
Per Gallon1 

AQMD 2000 
Sales Volume2 

(Gal) 
Dollars 

Average Cost 
Per Gallon3 

AQMD Projected 
Sales Volume4 

(Gal) 
Dollars 

Clear Wood Finishes 
(Includes Sanding Sealers, Varnish) 

275 g/l 
$30.67 430,683 13,209,265 $30.58 643,476 19,676,685 

Roof Coatings 
50 g/l 

$20.21 937,078 18,936,628 $16.75 928,522 15,548,764 

Exterior Stains 
100 g/l 

$21.94 1,098,176 24,098,165 $23.17 912,456 21,145,363 

Waterproofing Sealers 
(Includes concrete/masonry Sealers) 

100 g/l 
$23.67 373,339 8,837,986 $25.31 571,727 14,470,972 

Totals  2,839,276 65,082,044  3,056,182 70,841,783 

  
1    Average cost per gallon for products with prices listed in Appendix A. 
2    AQMD adjusted 2000 sales volume based on current VOC limit per Appendix B. 
3    Average cost per gallon for products with prices listed in Appendix A, at or below the proposed VOC limit. 
4    AQMD projected sales volume based on the proposed VOC limit per Appendix B. 

Annual Cost Increase = $70,841,783 - $65,082,044 = $5,759,739 
Emission Reductions = 3.73 tpd * 365 days per year = 1,362 tpy 

Cost-Effectiveness 

=  

$5,759,739 
 = $4,229 per ton VOC reduced 

1,362 tpy 

Table VI-2 – Cost Based on the Current Sales Price Plus 10 Percent Increase 

Coating Categories with 
Proposed VOC Limit 

Current Costs Future Costs 

Average Cost 
Per Gallon1 

AQMD 2000 
Sales Volume2 

(Gal) 
Dollars 

Average Cost 
Per Gallon3 

AQMD Projected 
Sales Volume4 

(Gal) 
Dollars 

Clear Wood Finishes 
(Includes Sanding Sealers, Varnish) 

275 g/l 
$30.67 430,683 13,209,265 $33.74 643,476 21,709,307 

Roof Coatings 
50 g/l 

$20.21 937,078 18,936,628 $22.23 928,522 20,640,100 

Exterior Stains 
100 g/l 

$21.94 1,098,176 24,098,165 $24.14 912,456 22,025,037 

Waterproofing Sealers 
(Includes concrete/masonry Sealers) 

100 g/l 
$23.67 373,339 8,837,986 $26.04 571,727 14,887,854 

Totals  2,839,276 65,082,044  3,056,182 79,262,298 

  
1    Average cost per gallon for products with prices listed in Appendix A. 
2    AQMD adjusted 2000 sales volume based on current VOC limit per Appendix B. 
3    Average cost per gallon with an increase of 10%. 
4    AQMD projected sales volume based on the proposed VOC limit per Appendix B. 

Annual Cost Increase = $79,262,298 - $65,082,044 = $14,180,253 
Emission Reductions = 3.73 tpd * 365 days per year = 1,362 tpy 

Cost-Effectiveness =  
$14,180,253 

 = $10,411 per ton VOC reduced 
1,362 tpy 
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Table VI-3 – Cost Based on the Current Sales Price Plus 10/20 Percent Increase 

Coating Categories with 
Proposed VOC Limit 

Current Costs Future Costs 

Average Cost 
Per Gallon1 

AQMD 2000 
Sales Volume2 

(Gal) 
Dollars 

Average Cost 
Per Gallon3 

AQMD Projected 
Sales Volume4 

(Gal) 
Dollars 

Clear Wood Finishes 
(Includes Sanding Sealers, Varnish) 

275 g/l 
$30.67 430,683 13,209,265 $33.74 643,476 21,709,307 

Roof Coatings 
50 g/l 

$20.21 937,078 18,936,628 $22.23 928,522 20,640,100 

Exterior Stains 
100 g/l 

$21.94 1,098,176 24,098,165 $24.14 912,456 22,025,037 

Waterproofing Sealers 
(Includes concrete/masonry Sealers) 

100 g/l 
$23.67 373,339 8,837,986 $28.41 571,727 16,241,295 

Totals  2,839,276 65,082,044  3,056,182 80,615,739 

  
1    Average cost per gallon for products with prices listed in Appendix A. 
2    AQMD adjusted 2000 sales volume based on current VOC limit per Appendix B. 
3    Average cost per gallon with an increase of 10% for Clear Wood Finishes, Roof Coatings, Stains and 20% for Waterproofing Sealers. 
4    AQMD projected sales volume based on the proposed VOC limit per Appendix B. 

Annual Cost Increase = $80,615,739 - $65,082,044 = $15,533,695 
Emission Reductions = 3.73 tpd * 365 days per year = 1,362 tpy 

Cost-Effectiveness =  
$15,533,695 

 = $11,405 per ton VOC reduced 
1,362 tpy 

B. INCREMENTAL COST 

Health and Safety Code Section 40920.6 requires an incremental cost-effectiveness analysis for a 
proposed regulation to at least one other control option that would achieve the emission 
reduction objective.  Incremental cost-effectiveness is defined as the difference between the costs 
of two potential control options, divided by the difference in emission reductions between those 
control options. 

Compliance with the proposed amendments to Rule 1113 is achieved through the use of 
reformulation of coatings with possibly the averaging of lower-VOC products with higher VOC 
products.  Since only this single control option exists for architectural coatings, it is not possible 
to calculate incremental cost-effectiveness for different control options for the proposed 
amendments to Rule 1113.  Nevertheless, to provide additional information, staff has provided 
the incremental cost-effectiveness value for a more stringent proposal (lower VOC limits for 
each category, except roof coatings).  Assuming additional VOC reductions of 0.72 tons per day 
from more stringent VOC limits for clear wood finishes, stains and waterproofing sealers 
including concrete/masonry sealers, the incremental cost-effectiveness is estimated at $62,850 
per ton.  Staff estimated an increase in the average cost per gallon of 20 percent for clear wood 
finishes and stains, as well as 30 percent for waterproofing sealers at the retail level that would 
reflect increased costs of raw materials, reformulation, testing, and repackaging a new product 
prior to commercialization.  The estimated cost is increased because the resin technology to 
comply with this more stringent proposal is limited to costlier, more complex systems, including 
epoxy and urethane technology. 
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Table VI-4 – Cost Based on Alternative Proposal 

Coating Categories with 
Alternative Proposed 

VOC Limits 

Current Cost 
Future Cost for Alternative 

Proposed VOC Limits 

Average Cost 
Per Gallon1 

AQMD 2000 
Sales Volume2 

(Gal) 
Dollars 

Average Cost 
Per Gallon3 

AQMD Projected 
Sales Volume4 

(Gal) 
Dollars 

Clear Wood Finishes 
(Includes Sanding Sealers, Varnish) 

100 g/l 
$30.67 430,683 13,209,265 $36.80 658,660 24,241,722 

Roof Coatings 
50 g/l 

$20.21 937,078 18,936,628 $20.21 928,522 18,763,727 

Stains 
50 g/l 

$21.94 1,098,176 24,098,165 $26.33 1,386,785 36,517,615 

Waterproofing Sealers 
 

50 g/l 
$23.67 373,339 8,837,986 $30.77 570,583 17,559,499 

Totals  2,839,276 65,082,044  3,544,550 97,082,563 

  
1    Average cost per gallon for products with prices listed in Appendix A. 
2    AQMD adjusted 2000 sales volume based on current VOC limit per Appendix B. 
3    Average cost per gallon with no increase for roof coatings, 20% increase for Clear Wood Finishes and Stains, and 30% increase for 

waterproofing sealers. 
4    AQMD projected sales volume based on the alternative proposed VOC limit. 

Annual Cost Increase = $97,082,563 - $65,082,044 = $32,000,519 
Emission Reductions = 4.45 tpd * 365 days per year = 1,624 tpy 

Cost-Effectiveness =  
$32,000,519 

 = $19,705 per ton VOC reduced 
1,624 tpy 

 

 

Incremental Cost-Effectiveness Formula 

Incremental Cost-
Effectiveness 
($/ton of VOC 

reduced) 

= 

Annual Cost Increase of 
Alternative ($) - 

Annual Cost Increase of 
Proposal ($) 

Emission Reduction of 
Alternative Proposal(tpy) 

- 
Emission Reduction of 

Proposal (tpy) 

 
 

 

Incremental Cost-Effectiveness =
$32,000,519 - $15,533,695 

= 
$62,850 per ton of 

1,624 tpy - 1,362 tpy VOC reduced 

 

 

 

 



 

 

C H A P T E R  VII 

 

DRAFT FINDINGS 



CHAPTER VII – DRAFT FINDINGS  

Proposed Amended Rule 1113  VII-1 December 5, 2003 

DRAFT FINDINGS UNDER CALIFORNIA HEALTH AND SAFETY CODE 

Health and Safety Code Section 40727 requires that prior to adopting, amending or repealing a 
rule or regulation, the AQMD Governing Board shall make findings of necessity, authority, 
clarity, consistency, non-duplication, and reference based on relevant information presented at 
the hearing.  The draft findings are as follows: 

Necessity - The AQMD Governing Board has determined that a need exists to amend Rule 1113 
- Architectural Coatings, to achieve VOC emission reductions to meet the federal and state 
ambient air quality standard for ozone and to clarify rule language. 

Authority - The AQMD Governing Board obtains its authority to adopt, amend, or repeal rules 
and regulations from Health and Safety Code Sections 39002, 40000, 40001, 40440, 40702, and 
41508. 

Clarity - The AQMD Governing Board has determined that the proposed amendments to Rule 
1113 - Architectural Coatings, are written and displayed so that the meaning can be easily 
understood by persons directly affected by them. 

Consistency - The AQMD Governing Board has determined that Proposed Amended Rule 1113 
- Architectural Coatings, is in harmony with, and not in conflict with or contradictory to, existing 
statutes, court decisions, federal or state regulations. 

Non-Duplication - The AQMD Governing Board has determined that the proposed amendments 
to Rule 1113, do not impose the same requirement as any existing state or federal regulation, and 
the proposed amendments are necessary and proper to execute the powers and duties granted to, 
and imposed upon, the AQMD. 

Reference - In adopting these amendments, the AQMD Governing Board references the 
following statutes which the AQMD hereby implements, interprets or makes specific: Health and 
Safety Code Sections 40001 (rules to achieve ambient air quality standards), 40440(a) (rules to 
carry out the Air Quality Management Plan), and 40440(c) (cost-effectiveness), 40725 through 
40728 and Federal Clean Air Act Sections 171 et sq., 181 et seq., and 116. 
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APPENDIX A Waterproofing Concrete/Masonry Sealers

Coating Company,

Product Name,

Components

VOC 

content 

(gm/l)

Solids

(% by 

volume)

Coverage

(sq ft/gal)

@3mils

Recommended substrate/ exposure Coating Characteristics 
Drying time to 

recoat

Cost per 

Gallon 

(dollars)

Rainguard,

Micro-Seal Clear Water Repellent
284 100 55-120 Dense masonry, cast concrete, porous surfaces

High performance water repellent, 

resistant to high alkalinity, not effected by 

UV light or weathering, 6-8 hour pot life

1 hour to touch

 full cure 48-72 

hours

Prosoco,

HydroSeal 20
256 20 125-250 Parking & Concrete structures N/A 24 hours

Hill Brothers,

Desert Brand DB Total Sealer
250 N/A 125-175 Tiles, masonry, concrete surfaces

Deep penetrating, spalling, cracking, 

discoloration and efflorescence resistant
2-3 hrs

Rainguard,

American 700 Clear Masonry Deck Sealer
236 N/A 100

Decks, resurfaced concrete, cementitious surfaces, 

or other non-resilient substrates

Slip resistant, excellent adhesion, weather 

resistant, fast drying
2 hours 

Prosoco,

Concrete ScienceWaterPel  
211 4 N/A Concrete, stucco & most masonry surfaces 

Long lasting, water repellent, alkali 

resistant
N/A

Prosoco,

Weather Seal GP, General Purpose Water Repellent
211 4 50-175

Concrete, fired clay, marble, travertine, limestone, 

granite, sandstone, slate

Long lasting water repellent,UV, alkali 

resistant, penetrant
1 hr. touch

L & M,

Hydroblock
195 15 50-100 Concrete Block

Non-yellowing, mildew resistant, good 

water repellent
2 hours 

29.60 (148 

for 5 gal)

L & M,

Hydropel WB
195 8 100-250 Vertical concrete masonry units

Long lasting, water repellent, non-

yellowing
2 hours 

17.80 (89 for 

5 gal)

Prosoco,

Concrete Science Silox 10
194 7 N/A Concrete & masonry

Long lasting,  water repellent, alkali 

resistant

1 hr. touch

24 hrs cure

Okon, 

Plugger Water Repellent Sealer OK-950
146 N/A N/A

Verticle surfaces only, Concrete block, masonry, 

stucco
UV, water resistant, non-flammable N/A 15.72

Sierra Corp (TK Products),

TK-290 WB Tri-Siloxane 
140 20 50-250 Concrete, stucco, parking structures, bridge decks

Excellent penetration, UV, alkali, 

industrial fumes and water resistant
N/A 23.00

Okon,

W-1 Water Repellent Sealer OK-910
134 N/A N/A

Brick-glazed, concrete, granite, limestone, plaster, 

stucco

Water, household chemicals resistant, non-

flammable
N/A 12.67

Prosoco,

Concrete Science Water Pel Natural Stone
129 5 N/A Stone & masonry surfaces Long lasting, water repellent 4-6 hrs

Okon,

W-2 Water Repellent Sealer OK-920 
119 N/A N/A Adobe block, brick, concrete, stucco

Water, household chemicals resistant, non-

flammable
N/A 15.72

Clear

Products with a VOC Content between the Current and Proposed Limits  (250 g/l to 101 g/l)

Proposed Amended Rule 1113 A-1 December 5, 2003



APPENDIX A Waterproofing Concrete/Masonry Sealers

Coating Company,

Product Name,

Components

VOC 

content 

(gm/l)

Solids

(% by 

volume)

Coverage

(sq ft/gal)

@3mils

Recommended substrate/ exposure Coating Characteristics 
Drying time to 

recoat

Cost per 

Gallon 

(dollars)

Sherwin Williams,

H & C Concrete & Masonry Waterproofing Sealer
114 10 100-250

Concrete, brick, masonry, cinder

block, flagstone, canvas,

stucco

Efflorescence, spalling, salt and water 

resistant,  

15 min. touch

2-4 hrs recoat
13.99

Karnak,

LL10, LL20
40-80 N/A 125-175

Facades, pre-cast concrete, roadways, stucco, 

brick, terra-cotta

Water repellent, good penetration, 

prevents spalling, chloride ion
7-10 days cure

Degussa/ChemRex,

Thoroglaze
75 N/A 100-300

Concrete, concrete aggregate panels, stucco, 

vertical surfaces, interior/exterior

Durable, non-yellowing, breathable, semi-

gloss finish
N/A

Farwest,

X-5645 Aqueous Concrete Sealer 
62 23 117-352 Concrete Floors

Excellent weathering, chemical, alkali, 

water resistance
1 hr touch 18.44

Sierra Corp (TK Products),

TK-1311 WB Silane Concentrate 
59 N/A 150 Concrete Water repellent N/A 150.00

L & M,

Aquapel & Aquapel Plus

(20% and 40% silane/siloxane)

50 N/A 150-200 All concrete surfaces, brick pavers, aggregate
Highly resistant to moisture, salt, good 

penetration, breathable
N/A

30.00 (150 

for 5 gal)

All Pro,

All-Seal Waterproofing Sealer
47 14 100-250

Masonry, stucco, roof, brick, stone, adobe, 

drywall, plaster, etc
Highly penetrating, UV, alkali resistant 

1 hr touch

4-6 hrs recoat

Rainguard,

 Regular Clear Water Repellent  
40 8 45-120 Masonry, concrete, stucco, EFIS, composite

Water repellent, UV, chloride resistant, 

prevents spalling and cracking

1 hour to touch

1 day to recoat
13.00

Rainguard,

Super Clear Water Repellent
40 8 45-150 Masonry, concrete, stucco, EFIS, composite

Water repellent, UV, chloride resistant, 

prevents spalling and cracking 

1 hour to touch

1 day to recoat

Rainguard,

Blok-Lok Clear Water Repellent
37 12 55-120 Masonry, concrete, stucco, EFIS, clay, adobe

Superior water repellency, UV , chloride 

resistant 

1 hour to touch

1 day to recoat
14.25

Smiland (Morwear),

 Elastomeric Waterproofing, Clear 2571-70
30 N/A 80-200 Concrete, wood & masonry

Excellent elongation, durability,, water 

resistance
1-2 hrs touch

13.75 (68.75 

for 5 gal)

United Coatings,

Canyon Tone Clear Transparent W/B Sealer
29 10 100-250 Concrete, masonry

UV stable, deep penetrating, chloride, 

spalling, water resistant, non-yellowing 

15 minutes

1 hr. cure
13.00

Products with a VOC Content at the Proposed Limit and Below

Proposed Amended Rule 1113 A-2 December 5, 2003
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Coating Company,

Product Name,

Components

VOC 

content 

(gm/l)

Solids

(% by 

volume)

Coverage

(sq ft/gal)

@3mils

Recommended substrate/ exposure Coating Characteristics 
Drying time to 

recoat

Cost per 

Gallon 

(dollars)

Seal-Krete,

High Solids Waterproofing Sealer 
15 25 80-300

Verticle surfaces only, Stone, brick, adobe, wood, 

plaster limestone, coral, drywall

Waterproofing, excellent adhesion, non-

yellowing, breathable
1-2 hours

27.99 

(139.95 for 5 

gal)

Seal-Krete,

Waterproofing Sealer
8 10 50-300

Stucco, concrete, brick, roof tile,

 wood, siding, metal, adobe

Non-yellowing , good adhesion and 

penetration
1-2 hours 11.69

Smiland (Morwear),

 Int/Ext Heavy Duty Waterproofing 2555-70
2 N/A 50-200

Concrete, masonry, brick,

stucco, stones, porous tile

sandstone, slate

UV protectant, stops spalling and dusting, 

good adhesion, highly water repellent
72 hours

13.75 (68.75 

for 5 gal)

GE Sealants & Adhesives,

 VIP1550 Concentrated Water Repellent 
1 47 125-450

Concrete driveways, walkways, brick paver, patio 

deck steps, and vertical masonry surfaces 

including natural and synthetic stone, tilt up 

concrete, brick, clay tile, stucco and block

UV resistant, excellent water repellency, 

resistant to cracking, blistering, alkali, 

spalling, chloride ion

12-14 hours for 

foot traffic

7 day cure

49.00

Life Paint Company,

#1325 Micro-Life Concrete Masonry Sealer
1 6 100-150 Concrete, masonry blocks, stucco Fast drying, penetrating Fast drying 12.99

BEHR,

 No. 980 Concrete & Masonry Waterproofer
0 N/A 250

Block, pavement, stucco, brick,

unglazed tile, concrete, slate

Excellent penetration, resists spalling, 

efflorescence, mildew
24-48 hrs 23.97

Degussa/ChemRex,

Thoroclear Special
0 N/A 200-300

Interior/exterior, vertical/horizontal concrete, aged 

limestone

Penetrates, seals, water repellent, 

breathable
N/A

L & M,

Seal Hard 
0 N/A 200 Concrete floors

Abrasion resistant, non-yellowing, chip 

and peel resistant, odorless
2-4 hours 

24.00 (120 

for 5 gal)

Prosoco,

ToughCoat PS 
0 18 200-600 Concrete surfaces

Resistant to chemicals, oil, gas, & rubber 

marking 
4-5 days

Samuel Cabot,

Waterproofing With Teflon Surface Protector 1000
0 6 100-250

Wood, masonry, concrete, brick,

stone & unglazed tile 

Washable, water, oil and grease repellent, 

mildew resistant

3 hrs touch

24 hours recoat
19.77

Sherwin Williams,

H & C WB-50 Water Based Water Repellent 
0 3 N/A Concrete, concrete block, bricks, tiles, plaster

Flexible, durable, inhibits mold and 

mildew growth
1-4 hrs touch 22.99

Benjamin Moore,

100% Acrylic Elastomeric Waterproof Coating Flat 056, 

White

250 39 80-100

For uncoated or new masonry and previously 

painted surfaces such as smooth stucco, 

concrete/cinder block, fiber cement siding, pre-

cast concrete, poured in place concrete, and tilt-up 

construction

Resistant to wind driven rain, salt spray 

(fog), mildrew, long lasting

2 hrs touch

Overnight recoat

Pigmented

Products with a VOC Content between the Current and Proposed Limits  (250 g/l to 101 g/l)

Proposed Amended Rule 1113 A-3 December 5, 2003
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Coating Company,

Product Name,

Components

VOC 

content 

(gm/l)

Solids

(% by 

volume)

Coverage

(sq ft/gal)

@3mils

Recommended substrate/ exposure Coating Characteristics 
Drying time to 

recoat

Cost per 

Gallon 

(dollars)

Benjamin Moore,

100% Acrylic Elastomeric Waterproof Coating Low Lustre 

055, White

250 39 60-80

Uncoated or new masonry and previously painted 

surfaces such as stucco, concrete/cinder block, 

fiber cement siding, pre-cast concrete, poured in 

place concrete, and tilt-up construction

Resistant to wind driven rain, salt spray 

(fog), mildrew, long lasting

2 hrs touch

Overnight recoat

Benjamin Moore,

Moorlastic, Elastomeric-Fine Texture 060, White
250 49 40-80

New and previously painted stucco, concrete 

block, cast-in-place, precast, tilt-up concrete, 

exterior insulation finishing systems (EIFS), brick, 

wood, and metal

Capable of 330% elongation, mildew 

resistant,wind driven rain resistant, allows 

water vapor transmission

2 hrs touch

4-6 hours

Benjamin Moore,

Masonry Sealer 066, White
200 13 200-400 Concrete, masonry, stucco, block construction Excellent adhesion, alkali resistant

1 hr touch

4 hrs recoat
14.99

Hill Brothers,

Concrete/Masonry Floor Paint & Sealer-Pigmented
200 6 400-450 Concrete, masonry, floors, porches, patios

Excellent adhesion, deep penetrant, scuff 

resistant, non-yellowing
24 hrs 29.95

Sherwin Williams,

H & C Block Shield Masonry Waterproofer, White and 

various colors

173 42 75-150
Interior & exterior concrete, masonry

stucco, bricks

UV resistant, above and below grade 

application

1 hr touch

3 hrs recoat
26.99

Columbia,

Master Grip Modified Acrylic Primer 05-054, Off-white
156 41 215

Interior, exterior masonry, concrete, brick & 

concrete

block

Excellent adhesion, alkali resistant, high 

coverage

1-2 hrs touch

16 hrs recoat
19.59

Rainguard,

 American 500 Colored Masonry Deck Sealer 
109 N/A 120

Masonry, balconies, decks, patios, driveways, 

walkways

Slip resistant, excellent adhesion, weather 

resistant, fast drying
1-2 hours 26.00

Poly-Carb,

 Mark 87.6 Smooth Elastomeric Wall Coating
100 N/A N/A Block, concrete, stucco and cement Flexible, breathable, UV resistant N/A

Sherwin Williams,

ConFlex XL Texture High Build A5-800 Series, Most 

Colors

94 49 70-80 Concrete, stucco, masonry 
Extremely strong adhesion, mildew 

resistant, flexible, duarable

4 hrs touch

24 hrs recoat
34.99

Sani-Tred,

AR-SF Colorcoat (Gray, Tan or White)
78 90 N/A Concrete decks, metal, wood, masonry

Water repellent, excellent adhesion, UV, 

chemical, blister, cracking, peeling  

resistant

N/A 77.75

Everest Coatings,

Evercoat 700S High Modulus Waterproof Coating,

1 

69 60 50-100 Concrete, masonry, stucco
Durable, UV, mildew resistant, good 

adhesion

3 hrs touch

12-24 hrs  recoat
16.00

Products with a VOC Content at the Proposed Limit and Below

Proposed Amended Rule 1113 A-4 December 5, 2003
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Coating Company,

Product Name,

Components

VOC 

content 

(gm/l)

Solids

(% by 

volume)

Coverage

(sq ft/gal)

@3mils

Recommended substrate/ exposure Coating Characteristics 
Drying time to 

recoat
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(dollars)

Degussa/ChemRex,

Thorocoat DOT
58 49 60-100

Vertical and overhead concrete surfaces, DOT 

concrete structures, previously coated surfaces

Resists wind driven rain, weathering, 

erosion and impact, water vapor 

permeable, recoatable

1-2 hrs touch

2-4 recoat

Degussa/ChemRex,

Thorocoat F-74
56 49-51 N/A

Pedestrian traffic concrete decks, floors, walkways, 

stairs, wimming pool decks
Skid, UV, weather resistant 24 hrs cure

Vista Paint,

500 Solotex Concrete Masonry Sealers 4600 

Uniprime II, White and Tintable

58 51 35-60 Concrete, stucco, plaster, masonry
Excellent elongation, superior adhesion, 

durability

4 hrs touch

8 hrs recoat 

24.03 

(120.17 for 5 

gal)

Degussa/ChemRex,

Thorolastic
38-50 58 50-100

Exterior above grade concrete structures, brick and 

concrete masonry

Flexible, breathable, UV, wind driven 

rain, CO2 resistant

6 hrs touch

12-24 recoat

Degussa/ChemRex,

Thorogard
44 47 80

Exterior, above grade walls, previously coated 

surfaces, aged stucco, concrete, plaster
Flexible, breathable, UV, weather resistant

5 hrs touch

12-24 hrs recoat

EVR-Gard Coatings,

119 Elastomeric Wall Coating, White and custom colors
25 45 50-100 Wood, masonry, concrete, metal Tough, flexible, water repellent

1 hr touch

24 hrs recoat 
11.60

EPMAR,

Tru-Kote 1120 High Solids Epoxy,

2 component, Various Colors

0 N/A
225-450

per 50 lbs

Concrete, block, brick, porous stone, basements 

and retaining walls, bridges, foundations, above 

and below grade

Breathable, waterproof, covers defects and 

blemishes
7-10 day cure

0 95 250-300 Concrete, masonry, fiberglass
Excellent adhesion, chemical resistance, 

30 minute pot life
6-8 hrs recoat 36.50

Poly-Carb,

 Mark 154 (2 component)
0 N/A N/A Highway bridge decks Flexible, de-slicking N/A

Poly-Carb,

Mark-163 Flexogrid (2 component)
0 N/A N/A Highway bridge decks

Flexibe, de-slicking, non-porous, fast-

curing
N/A

Gaco Western Inc.,

GacoFlex LM-60 Urethane Black,

2

0 100 25 Concrete, metal & plywood

Excellent resistance to water immersion, 

good alkali and salt resistance, durable, 1 

hour pot life

N/A

Benjamin Moore,

Moore's Alkyd Masonry Sealer C077, White/Clear
350 55 100-300 Exterior Use on masonry surfaces N/A N/A 23.99

Both Clear and Pigmented

Products with a VOC Content between the Current and Proposed Limits  (250 g/l to 101 g/l)

Proposed Amended Rule 1113 A-5 December 5, 2003
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Solids
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JFB Hart Coatings, Inc

HP-146 Clear/Pigmented
100 33 240-480

Steel, aluminum, galvanized metal, concrete/block, 

masonry, wood

Superior color, gloss retention, non-

yellowing, good chemical and abrasion 

resistance

8 minutes to 

touch,

30 minutes to 

recoat

65.00

Okon,

Waterstopper OK-970, Tintable
90 70 N/A

Basement walls, block walls,

brick, foundations walls, retaining walls, stucco

Low abrasiveness, non-flammable, UV 

resistant, breathable

0.5 hrs touch

3 hours recoat

JFB Hart Coatings, Inc

HP-105 Clear/Pigmented E/I,

2

0 53 350-450
Steel, aluminum, galvanized metal, concrete/block, 

masonry

Non-yellowing, UV and chemicals 

resistant, flexible, mar and abrasion 

resistant

6-8 hrs recoat 80.00

N/A= Not Available

Products with a VOC Content at the Proposed Limit and Below

Proposed Amended Rule 1113 A-6 December 5, 2003



APPENDIX B

Tons per Year Tons per Day Tons per Year Tons per Day

Clear Wood Finishes - 275 g/l 229 0.628 78 0.21

Clear Wood Finish Quarts - 275 g/l 445 1.218 303 0.83

Sanding Sealers - 275 g/l 3 0.009 1 0.003

Roof Coatings - 50 g/l 714 1.955 582 1.59

HS Ext. Stains - 100 g/l 340 0.931 207 0.57

Waterproofing Sealers - 100 g/l 160 0.439 100 0.27

Waterproofing Concrete/Masonry Sealers - 100 g/l 126 0.346 91 0.25

Total 2,017 5.527 1,362 3.73

AQMD Emission Inventory AQMD Emission Reduction

Coating Categories

At Proposed VOC Limit

SUMMARY OF EMISSIONS

Proposed Amended Rule 1113 December 5, 2003
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Proposed Amended Rule 1113  C-2 December 5, 2003 

COMPARATIVE ANALYSIS OF ARCHITECTURAL COATING RULES 

 Rule 1113 – Architectural Coatings 
40 CFR, Subpart D – National Volatile 

Organic Compound Emission Standards 
for Architectural Coatings 

Applicability 

Any person who supplies, sells, offers for sale, 
or manufactures architectural coatings to 
be field applied to stationary structures or 
their appurtenances, and to mobile homes, 
pavements or curbs as well as any person 
who applies or solicits the application of 
architectural coatings in the District. 

Each architectural coating manufactured on 
or after September 13, 1999 for sale or 
distribution in the U.S., except 
architectural coatings registered under the 
Federal Insecticide, Fungicide, and 
Rodenticide Act manufactured on or after 
March 13, 2000 for sale or distribution in 
the U.S. 

VOC Content 
Limits 

250 g/l or  
VOC limits specified in the Table of Standards 

on specified effective dates. 

VOC content not to exceed applicable limit 
in Table 1. 

Most Restrictive 
VOC Limit 

Lowest VOC limit applies if a coating label or 
literature implies that the coating may fall 
into two or more categories.  5 exemptions. 

Lowest VOC limit applies if a coating label 
or literature implies that the coating may 
fall into two or more categories.  17 
exemptions. 

Sell-Through 
Provision 

If manufactured prior to effective date of 
applicable VOC limit in Table, 3 year sell 
through including application. 

None 

Compliance 
Options 

An annual averaging program that allows 
coatings to be sold with a VOC content 
greater than the applicable limit, that are 
offset with a greater volume of sales with a 
VOC content below the applicable limit.  
Emissions must be at or below levels as if 
all sales were compliant. 

Appendix A - Requirements for Averaging 
Provision. 

Exceedance fees for manufacturers of 
coatings above the applicable VOC limit. 

Tonnage exemption if VOC contained in 
coatings selected for exemption is equal 
to or less than 10 tons per year. 

No Averaging Provisions Requirements. 

Container 
Labeling 

Requirements 

Date of Manufacture or code that displays the 
date of manufacture. 

Thinning recommendations, does not include 
thinning with water. 

Coating VOC content as supplied and after 
manufacturers recommended thinning. 

Coating VOC content and Material VOC 
content for low-solids coatings. 

Special labeling for quick-dry primers, sealers 
and undercoaters, quick-dry enamels, rust 
preventative coatings, specialty primers 
and clear brushing lacquers. 

Date of Manufacture or code that displays 
the date of manufacture. 

Thinning recommendations, does not include 
thinning with water. 

Coating VOC content as supplied and after 
manufacturers recommended thinning. 

Material VOC content for low-solids 
coatings. 

Special labeling for industrial maintenance 
coatings and recycled coatings. 

Reporting 
Requirements: 

Annual reports for sales in gallons of clear 
brushing lacquers, quart containers or less, 
recycled coatings, rust preventative 
coatings and specialty primers. 

Recycled paint manufacturers must submit a 

Recycled coatings records. 
Exceedance fee records. 
Tonnage exemption records. 
Initial notification report from each 

manufacturer and importer of any 
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 Rule 1113 – Architectural Coatings 
40 CFR, Subpart D – National Volatile 

Organic Compound Emission Standards 
for Architectural Coatings 

letter certifying they are manufacturers of 
recycled coatings. 

architectural coating. 

Test Methods 

Determination of VOC content: 
USEPA Reference Test Method 24 and for 

exempt compounds by SCAQMD 
Method 303 or 

SCAQMD Method 304. 

Acid Content of Coatings: 
ASTM Test Method D 1613-85. 

Metal Content of Coatings: 
SCAQMD Method 311. 

Flame Spread Index: 
ASTM Test Method E 84-99. 

Drying Times and Tack–Free Time: 
ASTM Test Method D 1640 and ASTM 
Test Method D 1640 (Mechanical Test 
Method) respectively. 

Gloss Determination: 
ASTM Test Method D 523. 

Equivalent Test Methods: 
Other test methods determined to be 
equivalent by the staffs of the District, the 
California Air Resources Board, and the 
USEPA, and approved in writing by the 
District Executive Officer may also be 
used. 

Determination of VOC content: 
USEPA Reference Test Method 24 

(Method 24 prevails). 

Formulation data, or any other reasonable 
means for predicting that the coating has 
been formulated as intended (e.g., quality 
assurance checks, recordkeeping. 

Alternative Methods: 
The Administrator may approve, on a 
case-by-case basis, a manufacturer's or 
importer's use of an alternative method in 
lieu of Method 24 for determining the 
VOC content of coatings if the alternative 
method is demonstrated to the 
Administrator's satisfaction to provide 
results that are acceptable for purposes of 
determining compliance with this 
subpart. 

Technology 
Assessments 

For future VOC limits for flats; lacquers; 
nonflats; primers, sealers, and undercoaters; 
quick-dry enamels; waterproofing sealers; 
stains; floor; rust preventative and industrial 
maintenance coatings. 

None 

Exemptions 

Containers of one quart or less.  Clear wood 
finish quart container exemption will be 
phased out 1/1/08either in 2006 or 2008. 

Coatings manufactured for sale outside 
AQMD jurisdiction. 

Emulsion type bituminous pavement sealers. 

Aerosol coating products. 

High altitude use of stains/lacquers above 
4,000 feet. 

Thinning to avoid blushing with humidity 
above 70% and temperature below 65 
degrees F at certain times of the year and 
with a maximum VOC content if the 
coating contains acetone. 

A coating that is manufactured for sale or 
distribution to architectural coating 
markets outside the United States; such a 
coating must not be sold or distributed 
within the United States as an 
architectural coating. 

A coating manufactured prior to September 
13, 1999. 

A coating that is sold in a non-refillable 
aerosol container. 

A coating that is collected and redistributed 
at a paint exchange. 

A coating that is sold in a container with a 
volume of one liter or less. 
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 Rule 1113 – Architectural Coatings 
40 CFR, Subpart D – National Volatile 

Organic Compound Emission Standards 
for Architectural Coatings 

Extended VOC limits for Small Businesses 
meeting specific criteria. 

Research and development test specimens. 
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Comment Letter #1 – BEHR Process Corporation 

South Coast Air Quality Management District MVB-03045 
21865 E. Copley Drive 
Diamond Bar, California   91765-4182 
 
Attention: Mr. Dan Russell 
      Air Quality Specialist 
 
RE: Proposed Amended Rule 1113 – Architectural Coatings 
       Comments from Public Workshop held September 4, 2003 
 
Dear Mr. Russell, 
 
Behr Process Corporation has reviewed SCAQMD's proposed amendment draft to Rule 
1113.  While we are in agreement with many of the proposed revised VOC limitations, 
we have concerns pertaining to specific coating categories, the timeline for 
implementation (Jan. 1st, 2005), and the elimination of the small container exemption in 
select categories. 
 
Under the coating categories “Low Solids Interior Stains” and "Low Solids Waterproofing 
Sealers”, we believe the new proposed limits are achievable with current water-based 
technology to meet the needs of our market.  We also agree that these limits should go 
into effect as proposed (Jan. 1, 2005). 
 
Behr also agrees that the new proposed limits can be achieved in the “Clear Wood 
Finishes” category, with the exception of products sold exclusively under the small 
container exemption.  We believe that currently available technology will not support 
formulation of suitable low VOC replacement products, particularly in the “Varnish” 
subcategory.  Removal of the small container exemption will effectively eliminate the 
highest performing products in this market niche.  At the same time, we recognize that 
the exemption may inhibit rather than foster new technology development in this 
category, as evidenced by the high VOC content of the majority of quart sales.  To allow 
a suitable timeframe for technology advancement, reformulation, and exterior exposure 
testing, a VOC limit of 350 g/l on small containers, effective Jan. 1, 2006 is 
recommended, subject to further reductions in the future. 
 
While we agree that existing technology can achieve the proposed new VOC limits for 
“Roof Coatings”, reformulation will require exterior exposure testing, necessitating a 
longer timeline for implementation.  An effective date of Jan. 1, 2006 is recommended. 
 
Under the category of "Stains", we believe that further segmentation of these products 
is necessary, based on opacity (solid color vs. clear & semi-transparent).  The following 
two subcategories are necessary:   
 

1-1 

1-2 

1-3 

1-4 

1-5 
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Opaque or solid color stains, whether intended for horizontal or vertical application, can 
be readily formulated at the proposed limit of 100 g/l VOC.  However, for this proposed 
Stain subcategory, we propose an effective date of Jan 1, 2006, to provide a reasonable 
time frame for reformulation, performance testing, and exterior exposure work.  
 
Non-opaque or transparent stains (including clears, toners, and semi-transparent stains) 
formulated at 100 g/l VOC will require extensive technology review, reformulation, 
performance testing, field testing, and exterior exposure work prior to introduction of 
new, compliant products.  It will not be possible to complete work necessary to ensure 
quality performance of this “Stain” subcategory by the proposed effective date. 
  
Behr Process has been an industry leader in the introduction of water-based products in 
this category.  Our greatest challenge in promoting water-based transparent and semi-
transparent stain technology has been overcoming the inherently poorer application 
characteristics vs. traditional solvent-based products, particularly in the areas of 

lapping1 and open time2.  We believe the current established VOC limit of 250 g/l 
remains necessary for this proposed subcategory for this reason.  This position is 
supported by a review of products listed in Appendix A of the Proposed Amended Rule 
1113 as well as Behr's internal market studies which have not identified any existing 
non-opaque stains that currently meet the proposed 100 g/l VOC limit.     
 
Non-opaque stains can be further sub-categorized into two groups based on intended 
application surface: those intended for use on vertical surfaces only, and those intended 
for use on both horizontal and vertical surfaces.  The intended application dictates the 
amount of research, field-testing, and weathering studies necessary for new product 
introduction. 
 
Non-opaque stains intended for application to vertical surfaces only (such as siding, 
fencing, etc.) require reformulation followed by weathering performance studies.  While 
exposure testing can be accelerated (South 45 degrees Florida exposure, for example) 
a minimum of one year of exterior weathering is needed to provide claim support data 
for such a change.  For these products, an effective date of Jan 1, 2006 is 
recommended.   
 
Non-opaque stains intended for use on horizontal and vertical surfaces have the added 
complication of requiring wear and abrasion resistance properties.  Short of actual field-
testing, there exists no accepted accelerated test method for measurement of wear and 
abrasion resistance properties of penetrating finishes on wood substrates.  For non-
opaque stains intended for horizontal use, an effective date of Jan. 1, 2007 is 
recommended. 
 
We also do not support the proposed limits and timeline for the “Waterproofing Sealers” 
category.   
 
In our #500 series of Premium Weatherproofers, we believe Behr offers state-of-the-art 
products combining alkyd/acrylic dispersion with silicone emulsion technology to provide 
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both aesthetic appearance and waterproofing protection to horizontal substrates lasting 
up to 4 years.  This product family, along with Behr #300 and #400 series of exterior 
stains require classification as “Waterproofing Sealers” due to their proven water 
repellency performance.  Reformulation will require evaluation of new, experimental 
resin systems followed by one to two years of accelerated weathering and wear testing 
to satisfy the claim support requirements for this product family.  An effective date of 
Jan. 1, 2007 is recommended. 
 
The effective dates for categories “Waterproofing Concrete/Masonry Sealers” and “Low 
Solids Waterproofing Concrete/Masonry Sealers” should also be re-evaluated.  Behr 
#980 Concrete & Masonry Waterproofer, which already complies with the proposed 
lower 50 g/l VOC limit, required in excess of two years product development time.  
While technology clearly exists to meet the new proposed levels, formulation and field 
performance testing for this category is significant.  An effective date of Jan. 1, 2006 is 
recommended. 
 
Overall, while Behr supports the direction of the proposed amendment to Rule 1113, we 
ask that the "Roof Coatings”, “Stains",  “Waterproofing Sealers”, and “Waterproofing 
Concrete/Masonry Sealers” categories be closely examined in order to establish more 
appropriate timelines for implementation.  We also suggest that elimination of the small 
container exemption for “Clear Wood Finishes” be reconsidered in favor of an imposed 
VOC limit for this category. We believe the current timeline will either prohibit the sale of 
superior technology products or result in manufacturers assuming unnecessary risk 
associated with introducing unproven products into the marketplace.  Behr would 
welcome further discussion on these subjects. 
 
1 lap (coatings) - the region where one area of a coated surface merges into an 
adjacent freshly-coated area during application of a single coat to the entire surface.  
(ASTM D16) 
2 open time - length of time a coating remains wet enough to allow for brushing-in at the 
laps; also called wet edge time. (ASTM D16) 
 
 

Respectfully submitted, 
 
 
MICHAEL V. BUTLER 
Director – Environmental & Regulatory Affairs 
 
cc: Naveen Berry, South Air Quality Management District 
      Paul Eisele, MASCO Corporation 
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Comment Letter #2 – Dunn Edwards Paints 
 

 
 

September 12, 2003 
 
HAND DELIVERED 
 
Dan Russell 
Planning, Rule Development & Area Sources 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 East Copley Drive 
Diamond Bar, CA  91765 
 

RE: PROPOSED AMENDED RULE 1113 – ARCHITECTURAL COATINGS 
 

Dear Dan: 
 
Dunn-Edwards Corporation is an employee-owned business with roots going back to 1925.  
Since that time, Dunn-Edwards has grown from a small, local enterprise into a major regional 
manufacturer and distributor employing more than 1,300 people.  Our facilities include three 
factories, four warehouses, and more than 70 store locations in California, Arizona, Nevada, 
New Mexico and Texas.  Dunn-Edwards manufactures high-quality architectural coatings that 
are marketed primarily to professional painting contractors and institutional maintenance 
accounts, including schools, hospitals, commercial facilities, and public agencies.  Our main 
office and factory complex, as well as many of our store locations, are within the jurisdiction of 
the South Coast Air Quality Management District (“SCAQMD”).  Consequently, Dunn-Edwards 
has long been interested and involved in air quality regulatory matters affecting architectural 
coatings within the SCAQMD. 
 
This letter is to summarize and expand upon the comments offered on behalf of Dunn-Edwards 
at the Public Workshop held on Thursday, September 4, 2003, to discuss proposed amendments 
to Rule 1113 – Architectural Coatings.  Our comments focus primarily on four aspects of the 
proposed amendments, as listed below along with specific recommendations. 
 
EFFECTIVE DATE 
 
New (and substantially lower) VOC content limits and other requirements for various coating 
categories are proposed to become effective on January 1, 2005.  This would allow only about 
one year between the date of adoption and date of implementation for the amendments.  This 
timeframe is entirely insufficient to allow for necessary research and development, laboratory- 

2-1 

 



APPENDIX D - COMMENT LETTERS RECEIVED AND 

 RESPONSES TO COMMENTS  

Proposed Amended Rule 1113  D-5 December 5, 2003 

and field-testing, long-term exterior exposure studies, and revision of labels and product 
literature.  The average timeframe for development and introduction of new formulations in the 
coatings industry is from three to five years.  Allowing less than this amount of time is to risk 
rushing to market with products that will not perform adequately, resulting in costly failures that 
necessitate re-coating and, consequentially, increased VOC emissions. 
 
Alternatively, the proposed early implementation date would have significant anti-competitive 
impacts on the market, effectively delivering the market for certain categories of coatings to the 
few manufacturers who may already have some products that comply with the proposed new 
limits.  Other manufacturers would be shut out, denied any opportunity to develop, test, and 
bring to market new complying formulations before the implementation date.  This could also 
lead to stockpiling of higher-VOC materials for sale under the rule’s “sell-through” provision.  
Also, no investigation has yet been conducted to determine whether currently available products 
complying with the proposed new limits would be adequate substitutes for higher-VOC products 
that would be banned by the new limits.  Use of inadequate substitutes can lead to a variety of 
counterproductive, adverse environmental impacts.  
 
In the last two rounds of major amendments to Rule 1113, substantially more phase-in time was 
allowed.  The 1996 amendments were given effective dates ranging from 1998 through 2008 (up 
to 12 years later); and the 1999 amendments were to be implemented between 2002 and 2006 (up 
to seven years later).  Moreover, under the terms of a settlement agreement reached in December 
1999 between SCAQMD and a coalition of environmental groups that had sued the District over 
its failure to implement fully the 1994 Air Quality Management Plan, the “Phase 3” amendments 
to Rule 1113 were to be adopted in 2003 and implemented from 2006 through 2008. 
 
RECOMMENDATION: Schedule the effective date of all new VOC content limits and other 
requirements included in the current proposed amendments for January 1, 2008. 
 

*  *  * 
 
SMALL CONTAINER EXEMPTION 
 
One proposed amendment would exclude Clear Wood Finishes from the Small Container 
Exemption after lower VOC content limits become effective for Varnish and Sanding Sealers.  
This would materially impair the usefulness of the Small Container Exemption, since a 
significant portion of the products supplied under the exemption are stains, sanding sealers, and 
varnishes, especially those formulated as fine furniture finishes.  Technically, these coatings are 
not subject to regulation under Rule 1113 unless applied to appurtenances that are attached to an 
architectural structure (e.g., doors, kitchen cabinets, built-in bookcases, or handrails).  
Nevertheless, the Small Container Exemption has been an important part of architectural 
coatings regulation from the start, and is currently a feature of every architectural coatings rule in 
the country. 
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The Small Container Exemption serves a number of useful purposes within the context of 
architectural coatings rules, as has been discussed with the SCAQMD, ARB, and U.S. EPA at 
various times over the past 25 years.  Enclosed with this letter are copies of correspondence with 
the SCAQMD, explaining the purposes of the exemption. 
 
 
Not the least of these purposes is that the Small Container Exemption actually makes the rules 
more effective in reducing VOC emissions, and the elimination or limitation of the Small 
Container Exemption would result in more emissions, not less.  (See enclosed letter dated July 
26, 1996.)  One issue not previously addressed, but particularly relevant here, is the issue of 
relative reactivity of VOC solvents used in products that would be supplied under the Small 
Container Exemption, and in products meeting the proposed new VOC content limit for Varnish. 
 
The term “reactivity” refers to the ability of a VOC to promote or inhibit ozone formation.  
(Potential contribution of VOCs to ozone formation is the reason why VOCs are regulated.)  
Atmospheric chemists have long known that different VOC species have different reactivities, 
and that relative reactivities may vary by an order of magnitude or more. 
 
Current VOC regulations (for the most part) seek only mass reductions of all VOC, without 
regard to relative reactivity (beyond exempting certain marginally reactive VOC).  Where 
regulations result in solvent substitutions, however, relative reactivity becomes very important.  
Emitting smaller amounts of more reactive VOC, in place of larger amounts of less reactive 
VOC, may not have any beneficial effect on ozone formation, or may even cause more ozone to 
form, or to form more rapidly so that population-weighted ozone exposures increase. 
 
The current limit of 350 g/L allows both conventional solventborne varnishes, and alternative 
waterborne clear wood finishes.  According to the most recent ARB survey of architectural 
coatings distributed in California, waterborne varnishes have a sales-weighted average VOC 
content of 266 g/L, which is very close to the proposed limit of 275 g/L.  In the “Preliminary 
Draft Staff Report for Proposed Amended Rule 1113,” dated August 19, 2003, SCAQMD staff 
acknowledges that “[t]raditional varnishes…will not likely meet a proposed limit of 275 grams 
per liter….”  The report also makes it clear that waterborne clear finishes are the most likely 
substitutes for traditional varnishes. 
 
A review of manufacturers’ Material Safety Data Sheets and Product Information Sheets shows 
that the VOC solvents used in waterborne clear wood finishes typically consist of various glycol 
and glycol ether compounds.  Below is a table (TABLE 1) showing the most common VOC 
solvents used in waterborne varnishes, along with their Maximum Incremental Reactivity 
(“MIR”) values, as listed in the table incorporated in the ARB statewide regulation for aerosol 
coatings (one of the few reactivity-based regulations in operation today). 
 
MIR values indicate the amount of ozone that will form, under certain conditions, as a result of 
the emission of a given amount of VOC (e.g., grams of ozone per gram of VOC emitted).  The 
MIR values of the solvents listed range from 2.56 to 3.36, with an average MIR value of 2.91.  
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This is significantly higher than the average reactivity of the mineral spirits solvents found in 
traditional solventborne varnishes. 
 
Also given below is a table (TABLE 2) showing a variety of typical mineral spirits (petroleum 
distillates with average boiling point generally between 340 and 460 degrees Fahrenheit, with 
aromatics content less than eight percent by weight).  These are the VOC solvents primarily used 
in conventional solventborne varnishes.  ARB classifies aliphatic petroleum distillate 
hydrocarbon solvents into a number of “bins” according to general characteristics of these 
complex mixtures. 
 
The MIR values of the mineral spirits listed range from 0.81 to 1.62, with an average MIR value 
of 1.15.  Thus we find that, to the extent that lowering the VOC content limit for Varnish from 
350 g/L to 275 g/L causes a shift from conventional solventborne varnishes to alternative 
waterborne clear wood finishes, a decrease of 21 percent in VOC content is accompanied by an 
increase of 153 percent in VOC reactivity.  In terms of relative ozone formation impacts of VOC 
emitted, substituting waterborne clear finishes for conventional solventborne varnishes will 
almost double the amount of ozone formed, as calculated below: 
 
      

275   x   2.91   =   1.99 
     350        1.15               
 
 
Obviously, adopting a VOC content limit of 275 g/L for Varnish would be counterproductive to 
the air quality goal of ozone reduction.  And excluding clear wood finishes from the Small 
Container Exemption would only compound the problem, by preventing the use of products that 
would have only half the ozone forming potential of the allowable complying products.  Thus, 
the Small Container Exemption is necessary to mitigate the potential adverse environmental 
impacts that would result from adopting the proposed lower limit for Varnish. 
 
RECOMMENDATION: Allow the Small Container Exemption to continue as currently given, 
without any exclusions or limitations on its operation. 
 

*  *  * 
 
AVERAGING PROGRAM “CEILING LIMIT” FOR QUICK-DRY PRIMERS 
 
The Averaging Compliance Option of Rule 1113 is the most significant innovation in regulatory 
strategy for architectural coatings in 25 years – since the first Model Rule was developed by 
ARB.  Averaging allows limits to be met – and emission reductions to be made – while allowing 
manufacturers greater flexibility in determining the mix of products that will achieve compliance 
with the rule.  As originally adopted and implemented, the averaging provision imposed no 
restrictions on the VOC content of products included in an averaging program, so long as the 
program achieved a favorable balance of actual to allowable emissions, thereby complying with 
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TABLE 1 

 

Solvents Used in Waterborne Clear Wood Finishes 

 

 

Chemical Name 

 

 
CAS Number 

 
MIR Value 

 
Ethylene Glycol 

 

 
107-21-1 

 
3.36 

 
Ethylene Glycol Monobutyl 

Ether 
 

 
111-76-2 

 
2.90 

 
Diethylene Glycol Monoethyl 

Ether 
 

 
111-90-0 

 
3.19 

 
Diethylene Glycol 
Monomethyl Ether 

 

 
111-77-3 

 
2.90 

 
Dipropylene Glycol 
Monomethyl Ether 

 

 
34590-94-8 

 
2.70 

 
n-Methyl Pyrrolidone* 

 

 
872-50-4 

 
2.56 

 
Propylene Glycol 

 

 
57-55-6 

 
2.75 

 
* Prop. 65-listed chemical known to cause cancer. 
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TABLE 2 

 

Mineral Spirits Used in Soventborne Varnishes 

 

 

Description 

 

 
Criteria 

 
ARB Bin Number 

 
MIR Value 

 
Mineral Spirits, 
Type I, Class B 

 

 
Alkanes 

(2 to <8% Aromatics) 

 
14 

 
1.21 

 
Mineral Spirits, 
Type I, Class C 

 

 
Alkanes 

(<2% Aromatics) 

 
11 

 
0.91 

 
Mineral Spirits, 
Type II, Class B 

 

 
(High Flash) Alkanes 
(2 to <8% Aromatics) 

 
14 

 
1.21 

 
Mineral Spirits, 
Type II, Class C 

 

 
(High Flash) Alkanes 

(<2% Aromatics) 

 
11 

 
0.91 

 
Mineral Spirits, 

Type III, Class C 
 

 
(Odorless) N- & Iso-
Alkanes (>90% and 

<2% Aromatics) 
 

 
12 

 
0.81 

 
Mineral Spirits, 

Type IV, Class B 
 

 
(Low Dry Point) 

Alkanes 
(2 to <8% Aromatics) 

 

 
9 

 
1.62 

 
Mineral Spirits, 

Type IV, Class C 
 

 
(Low Dry Point) 

Alkanes 
(<2% Aromatics) 

 

 
6 

 
1.41 
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the rule limits “on average.”  Later, ARB introduced the concept of “ceiling limits” on the VOC 
content of products included in an averaging program.  This was to address concerns that new, 
higher-VOC products not previously available would be introduced to California markets in 
averaging programs that were regarded as untested and experimental.  Rule 1113 was 
subsequently revised to include a restriction that “a manufacturer shall not include in an 
averaging program any coating with a VOC content in excess of the maximum VOC content in 
effect, for that manufacturer, immediately prior to July 1, 2001, or the VOC content limits 
specified in the National VOC Emission Standard, whichever is less.” 
 
Immediately prior to July 1, 2001, Quick-Dry Primers, Sealers & Undercoaters distributed in the 
SCAQMD were exempt from VOC content limits, provided the manufacturer filed an annual 
report with the District.  The VOC content limit specified for this category in the National VOC 
Emission Standard was (and is) 450 g/L, which became the de facto “ceiling limit” for any 
Quick-Dry PS&U included in an averaging program. This is consistent with the 450 g/L ceiling 
limit applied to this category in other local district rules implementing the ARB Suggested 
Control Measure for Architectural Coatings throughout the state. 
 
Staff is now proposing to eliminate the 450 g/L ceiling limit effective July 1, 2006.  It is unclear, 
however, whether no ceiling limit would then apply or some lower limit (and if so, what limit).  
If the previous limit for Primers, Sealers & Undercoaters (350 g/L) were to apply, as staff 
seemed to suggest at the recent Public Workshop, the effect would be simply to ban the inclusion 
of any Quick-Dry PS&U in an averaging program, since all such products previously distributed 
in the SCAQMD had VOC contents above 350 g/L.  (Otherwise, the products would have been 
categorized as general purpose Primers, Sealers & Undercoaters.) 
 
We believe this exclusion is unnecessary, serves no useful or beneficial purpose, and may cause 
significant harm because of the inadequate performance of available substitutes for Quick-Dry 
PS&U products.  It is also fuels misunderstanding of the nature and value of the averaging 
compliance option as a regulatory strategy for achieving the same VOC reductions as strict 
compliance with categorical VOC content limits. 
 
Quick-Dry PS&U with VOC contents up to 450 g/L have no “excess emissions” so long as they 
are part of a balanced, complying averaging program.  For those manufacturers who have made 
necessary adjustments to successfully include such products in a complying averaging program, 
the arbitrary exclusion of the products would be discriminatory and burdensome. 
 
RECOMMENDATION: Allow the current provisions relating to inclusion of Quick-Dry 
Primers, Sealers & Undercoaters in an approved averaging program to stand without alteration. 
 

*  *  * 
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WATERPROOFING CONCRETE/MASONRY SEALERS 
 
A separate specialty coatings category for Waterproofing Concrete/Masonry Sealers was 
established as a break-out subcategory of Waterproofing Sealers at a time when a lower VOC 
content limit was deemed technologically and economically feasible for Waterproofing Sealers, 
but not for Waterproofing Concrete/Masonry Sealers.  Similarly, the Waterproofing Sealers 
category was itself a break-out subcategory of the general purpose Primers, Sealers & 
Undercoaters category, created when a lower limit was placed on the broader category. 
 
The current proposed amendments would reduce the VOC content limit for Waterproofing 
Sealers and Waterproofing Concrete/Masonry Sealers from current levels (250 g/L and 400 g/L, 
respectively) down to 50 g/L for both.  The limit for Primers, Sealers & Undercoaters is currently 
200 g/L, with a reduction to 100 g/L scheduled for July 1, 2006.  Given the highly specialized 
and functional nature of the waterproofing sealer categories, any limit lower than (or equal to) 
that assigned to the general purpose PS&U category would be inappropriate. 
 
This is especially true for the Waterproofing Concrete/Masonry Sealers, which (as defined) must 
“provide resistance against water, alkalis, acids, ultraviolet light, and staining” under a full range 
of demanding exterior exposure conditions.  Damages resulting from the failure of a 
Waterproofing Concrete/Masonry Sealer can be extensive and costly to repair, or even hazardous 
to human health and safety.  In any case, reducing the VOC content limit for this category as 
proposed would likely cause manufacturers to re-categorize such products as Sealers (separately 
defined) included in the general purpose PS&U category, as was previously the case. 
 
RECOMMENDATION: Establish a VOC content limit of 200 g/L for Waterproofing Sealers, 
effective January 1, 2008, and a limit of 300 g/L for Waterproofing Concrete/Masonry Sealers, 
also effective January 1, 2008.  All low-solids waterproofing products should be included in the 
Low-Solids Coatings category with a “Material VOC Content” limit of 120 g/L. 
 
If you have any questions regarding this letter, please feel free to call me at (323) 826-2663. 
 
Very truly yours, 
 
DUNN-EDWARDS CORPORATION 
 
 
Robert Wendoll 
Director of Environmental Affairs 
 
 
cc: Laki Tisopulos 
 Howard Berman 
 
Enclosures: NPCA & EL RAP Joint Letter to Dr. James Lents, dated September 1, 1993 
  EL RAP Letter to SCAQMD Governing Board, dated January 12, 1996 
  EL RAP Letter to Darren Stroud, dated July 26, 1996 
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Comment Letter #3 – Henry Company 

 
 
12 September 2003  
 
 
Daniel Russell 
Bill Milner 
SCAQMD 
21865 E. Copley Drive  
Diamond Bar, CA 91765-4182 
 
 
re:  Comments on the 15 August 2003 draft proposed revision to Rule 1113  
 
Gentlemen:   
 
 To supplement the testimony given at the 4 September Public Workshop, Henry 
Company submits the following comments on the draft proposed revision to Rule 1113.   
 
 
c (2)  Table of Standards:  Roof Coatings   
 
 The draft proposes to reduce the maximum VOC content of all products classified as 
“roof coatings” to a limit of 50 g/l.  The staff report appears to give as a rationale the fact that 
there are water-based coatings with low VOC content which are appropriate for most of the 
asphalt-based membranes used in the District under most conditions.   
 
 Like the other specialty coating categories, “roof coatings” as a broad class fulfill a 
number of functional purposes beyond simple decoration.  All protect the waterproofing 
membrane from exposure to sunlight, air and ozone, and water, and so preserve the life of the 
system.  However, this category contains a number of more specialized products which provide 
additional functions which are unique to specific substrates and weather conditions.    
 
 Sweeping all possible materials into a single category will ban necessary niche functions, 
for which no substitutes are available; this has not been addressed in the staff report supporting 
this draft.   
 
 
HENRY GROUP OF COMPANIES  2911 SLAUSON AVENUE, HUNTINGTON PARK, CA  90255  (323) 583-5000 FAX (323) 582-6429 (323) 589-1187 
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Dual regulation   
 
 Many products regulated as “roof coatings” under Rule 1113 provide additional 
functionality beyond that of a sacrificial protective layer or of a base coat for a final reflective 
top coat.  When applied they become an integral part of the waterproofing system, thus 
becoming part of the “sealant” function of the roof.  To further complicate the issue, by changing 
the method and quantity of application and by adding reinforcement, some materials which could 
be used as simple sacrificial, base, or top coatings can also be used to create a primary 
waterproofing membrane – i.e., they are “non-membrane roof sealants” under Rule 1168.   
 
 Page III-3 of the staff report acknowledges that there are “crossover” materials with Rule 
1168, although there are several crossover products besides the bituminous roof coatings 
discussed.  The report seems to suggest that if such materials are given a topcoat they will be 
treated as “coatings,” but if not top-coated they would be regulated as “adhesives and sealants.”  
While there may be a workable way to make this distinction, there is no support for this in Rule 
1113 at this time.  Moreover, there is no way an inspector could determine the proper 
categorization of a product until it is actually in use, which will lead to enforcement problems 
since Rule 1113 applies to manufacturers and sellers as well as to users.   
 
 We suggest that specific language be included in Rule 1113 to clarify this issue.  In 
particular, we suggest changes to the draft Rule to address the two most common types of 
products which “cross over” with Rule 1168 – bituminous coatings and thermoplastic resin 
coatings.   
 
 
Bituminous roof coatings   
 
 There are a variety of products used in the District which qualify as “Bituminous roof 
coatings,” a category that existed in Rule 1113 until last December.  The staff report notes that 
the majority of such products used in the District are probably waterborne clay emulsions; we 
believe this is correct, and that the use of solvent-borne asphaltic coatings as coatings is 
uncommon to very rare.  These products are more difficult to apply than emulsions, and do not 
weather as well in Southern California as the clay emulsions do.   
 
 We believe that the majority of solvent-borne bituminous roof coatings used in the 
District are used to perform emergency repairs when temperatures or approaching weather 
preclude the use of water-borne products.  Thus virtually all uses of these products are as 
sealants, i.e. as a “cross-over” use with Rule 1168.  
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Recommendation for solvent-borne bituminous roof coatings   
 
 Under the circumstances, we suggest that the definition of “bituminous roof coating” be 
restored, and that Rule 1113 explicitly state that solvent-borne bituminous roof coatings shall be 
regulated by Rule 1168 alone.    
 
 
Thermoplastic resin coatings   
 
 The staff report does not address a second category of solvent-borne roof coatings – 
specialty products made with thermoplastic resins.  These products tend to be very high 
performance products designed for narrow ranges of substrates.  An example would be urethane 
or silicone white coatings used to protect sprayed urethane foam roof systems.  These products 
provide superior durability, especially where climate or other environmental extremes at the site 
preclude the use of other products.   
 
 We believe that there are no substitutes for these products that provide equivalent 
performance in the small niches where they are used.   
 
 
Recommendation for solvent-borne thermoplastic resin coatings   
 
 We recommend adding a new (to the SCAQMD) specialty coating definition of 
“thermoplastic resin coating” modeled on the Federal AIM rule, and that products within this 
specialty category be allowed a maximum VOC limit of 250 g/l.   
 
 
b (30) Metallic Pigmented Coatings   
 
 The draft proposes to delete roof coatings from this specialty category of coatings.  
 
 Staff has not provided any rationale for this change.  The effects of this change were not 
discussed in any of the economic or environmental analyses supporting the draft.  
 
 Metallic pigmented roof coatings are a substantial element of low-slope and high-slope 
commercial and residential roofing technology in the District.  Like all roof coatings, these 
products protect the underlying waterproofing membrane from direct exposure to the elements.  
They also shed a large fraction of the heat that would be absorbed by the roof, and for some 
systems they are the critical difference between passing and failing a particular fire rating 
requirement.   
 
 Solvent-borne aluminum pigmented coatings provide specific advantages over water-
borne coatings, whether asphalt- or latex-based.  Among other factors, they have a much broader 
safe applications temperature window; when properly applied, they can be much more durable; 
they are much more tolerant of poor surface conditions; and they are generally compatible with a 
broader range of substrates than individual water-borne products.   
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 Staff has not stated why these products should be banned, other than the suggestion that 
VOC-compliant waterborne aluminum coatings exist, or that the proposed 2005 revision of the 
California Energy Code may ban them.  Neither of these is correct.  
 
 Waterborne aluminum coatings are fairly commonly used in southern California.  
However, these products are for professional use only because they have a limited shelf life – 
eventually the water breaks down the protective film on the aluminum flakes and starts a 
runaway chemical reaction, oxidizing the aluminum and generating hydrogen gas.  These 
products can not replace conventional metallic-pigmented roof coatings which have unlimited 
shelf life.   
 
 In addition, we do not believe that anyone makes a water-borne aluminum coating which 
complies with the proposed 50 g/l limit for “generic” roof coatings.  A good quality product will 
have at approximately 1.5 pounds of aluminum paste per gallon.  Water-resistant paste is 
typically 65% solids (metal + wax film), with the rest being mineral spirits.  This means that 
there will be roughly 1 pound of metal pigment and approximately 0.5 lb/gal of VOC per gallon 
of product.  Since these products are on the order of 50% solids by volume, the resulting VOC 
content is approximately 120 g/l.   
 
 With respect to the proposed CEC Title 24, that regulation does not ban metallic 
pigmented roof coatings.  Firstly, the code only applies to roofs with a slope <2:12 and which 
protect air-conditioned space.  Secondly, while conventional aluminum coatings have difficulty 
meeting the minimum emissivity requirement of the proposed code, the code provides an 
alternate standard for low-emissivity coatings that can be met with existing high-end products.  
Finally, it is possible to design a metallic-pigmented coating which complies with the Title 24 
baseline.   
 
 
Recommendation for metallic-pigmented roof coatings   
 
 Delete the proposed clause which would have banned metallic-pigmented roof coatings.  
 
 
 If you have any questions, please call me at (323) 908-5279.    
 
 
 
 
 
 
Paul A. Beemer   
Director, Legal & Technical Affairs    
Henry Company   
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Comment Letter #4 – Hills Bros. Chemical Co. 
 

 
September 12, 2003   

File RD03-005   

Mr. Dan Russell 
Air Quality Specialist 
South Coast AQMD 
21865 E. Copley Drive 
Diamond Bar, CA 91765-4182 
 
RE: Special Coatings’ Category Consideration  
 
Mr. Russell, as I mentioned to you in my previous letter, the impact of the proposed limits to Hill 
Brothers Chemical Company is significant.  Hill Brothers is one of the very few solvent base 
sealer manufactures for concrete/masonry applications in Southern California.  Over 65% of the 
sealers manufactured by Hill Brothers are solvent base which also include private labeling. 
Reducing the limits to less than 50 g/L will force Hill Brothers out of the sealer business because 
the technology for solvents base products is not available. The loss of the solvent base products 
will economically prohibit Hill Brothers from operating its sealer manufacturing process, including 
the waterborne products. 
 
Hill Brothers (Desert Brand) acrylic solvent base products are marketed and used for residential 
and commercial applications. The solvent based acrylic sealers are preferred by Hill Brothers’ 
customers over other technologies because the performance is superior to acrylic waterborne 
products or exterior epoxies and they are less hazardous than urethane/isocyanate products.   
 
I would like to request a separate category of solvent base sealers for driveways, patios, decks, 
and garages for residential and commercial applications. I would be more than willing to assist in 
working out the details for this category. 
 
I would greatly appreciate some consideration to the proposed category, please feel free to 
contact me at (626) 333-2251. 

Sincerely,  
Tony Garcia 

 
 

  R&D Director  
 

cc:  R. Adams – Corporate, San Jose 
R. Hill – Corporate, Orange  

 M. Thorne – Corporate, Orange

4-1 

4-2 

4-3 



APPENDIX D - COMMENT LETTERS RECEIVED AND 

 RESPONSES TO COMMENTS  

Proposed Amended Rule 1113  D-17 December 5, 2003 

Comment Letter #5 – Life Paints 
Dan Russell 
Air Quality Specialist 
South Coast Air Quality Management District 
 
RE: Rule 1113 Proposal 
 
 
Dear Mr. Russell, 
 

Here are Life Paint Company’s comments regarding SCAQMD’s proposals to Rule 1113. 
 

The proposal to change the Roof Coatings category from an allowable VOC of 250 grams 

per liter to 50 grams per liter January 1, 2005.   
 
The Roof Coatings category is a very widespread category with many different products for 
many different applications.  If latex roof coatings were a product that could be used in any 
situation, than a VOC of 50 grams per liter would more than likely be attainable for the Roof 
Coatings category as a whole.  Unfortunately, latex coatings do not work over every roofing 
situation.  Latex roof coatings require one coat of a metal primer (allowable VOC of 200 grams 
per liter) then one or two top coats of a latex roof coating with a proposed allowable VOC of 50 
grams per liter.  That equals a minimum VOC of 250 grams per liter for a two coat system.  An 
aluminum roof coating would not require the primer, therefore saving the applicator time and 
money and with an allowable VOC of 250 grams per liter would not allow a larger amount of 
emissions.  Life Paint proposes a subcategory for aluminum roof coatings with an allowable 
VOC of 250 grams per liter, the current lowered limit.  Or, aluminum roof coatings be allowed in 
the category of Metallic Pigmented Coatings.  Also, latex roof coatings cannot be applied in cold 
weather.  Many roof applications are applied during the winter months when a leak is found.  
During cooler temperatures (especially at night during the critical 24-48 hour initial cure time) 
low VOC, latex roof coatings will not cure properly allowing film defects such as loss of 
adhesion, poor film formation which results in poor waterproofing, and severe tackiness which 
increases dirt pick-up.  A solvent based roof coating or a latex based roof coating, with a low 
temperature coalescent added to it, would solve this problem.  Life Paint proposes a subcategory 
for Low Temperature Roof coatings at an allowable VOC of 250 grams per liter.  Life Paint has 
one other concern regarding the proposed limit from AQMD.  The timing of January 1, 2005 is 
technically infeasible.  Life Paint agrees that most roof coatings can be manufactured at or below 
a VOC of 50 grams per liter, including 100% of our own roof coating products!  However, 
products which are above the 50 grams per liter and are listed on the EPA’s ENERGY STAR

TM 
web site need to have a minimum of 3 years exterior exposure!  Any change to any formula 
listed on this website loses its listing until the new formula passes the EPA’s criteria.  That is a 
minimum of 3 years without reformulation.  This proposal discontinues all products listed on the 
EPA’s website with a VOC greater than 50 grams per liter.  Life Paint has two proposals for this 
problem. 
 1- Allow any product on the EPA’s ENERGY STAR

TM to have a three exclusion to 
 January 1, 2008 while enforcing the 50 grams per liter on all other products, or 
 2- Extend current proposal to be reached January 1, 2008 not January 1, 2005. 
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This would still reach the AQMD’s goal by the year 2010. 
 
Summary of possible solutions. 
 >Create a subcategory for Low Temperature Application Roof Coatings at an 
 allowable VOC of 250 grams per liter. 
 >Create a subcategory for Aluminum Roof Coatings at an allowable VOC of 250  grams 
per liter or allow aluminum roof coatings in the Metallic Pigmented  Coatings category. 
 >Allow any product on the EPA’s ENERGY STAR

TM to have a three year exclusion  to 
January 1, 2008 while enforcing the 50 grams per liter on all other products, or 
 >Extend current proposal to be reached January 1, 2008 not January 1, 2005. 
 
The proposal to combine the Waterproofing Sealers (allowable VOC of 250) category and 

Waterproofing Concrete/Masonry Sealers (allowable VOC of 400) and drop the VOC limit 

to 50 grams per liter effective January 1, 2005. 

 
Please send us all studies that were involved in helping make this decision.  Life Paint is having 
a hard time conceiving the technical possibilities of this action.  There are so many possibilities 
and scenarios in the waterproofing market that it is impossible to believe that all the applications 
and guarantees within this field could be covered in one category at a maximum allowed VOC 
limit of 50 grams per liter.  I have sent a previous letter before regarding this subject.  Do not 

assume that certain technologies cover all the markets and applications in this field.  I am 
not proposing that 50 grams per liter can not be met in certain circumstances; I am saying that it 
cannot be met in all waterproofing circumstances.  If AQMD wants to lower the emissions in 
this marketplace, than more discussions must be made and more subcategories must be defined, 
not combined. Waterproofing is a highly technical field which requires a huge amount of testing 
depending on the substrate and job performance requested.  There are many different types of 
substrates built over different areas.  And just because one substrate is concrete and the coating is 
made for concrete, doesn’t denote that the same product can be used.  For example, a concrete 
pool patio would not receive the same specification as a retaining wall, or concrete block wall, or 
concrete stairs, or lightweight concrete substrates, or a porch, a driveway, a garage floor, or a 
roof deck.  All of these would receive different specifications.  The specification is also 
dependant on whether a horizontal surface is on grade or above grade.  And above grade 
horizontal surfaces specifications are dependant on whether they are over an interior room (such 
as a hotel room, computer room, a housing room, etc.) or an exterior area (patio, porch, 
walkway, etc.) 
 
Regarding silicone based low VOC products that do not form a film.  These products are not 
waterproofing products.  They are water repellant according to the raw material suppliers.  For 
the coatings industry to label these products as waterproof would be a false representation 
thereby incurring lawsuits.   
 
 
The Lowering of the allowable VOC limit for Stains, Varnishes, and Sanding Sealers. 

 
Life Paint does not manufacture varnishes and sanding sealers.  Life Paint will withhold 
commenting on this proposal.    
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Comment Letter #6 – National Paint and Coatings Association 
 
September 11, 2003 
 
 
Mr. Dan Russell 
Planning, Rule Development and Area Sources 
SCAQMD 
21865 Copley Drive 
Diamond Bar, CA 91765 
 
 
RE:  Proposed Amendments to Rule 1113 –Architectural Coatings 
        Comments on Draft Staff Report 
 
The National Paint and Coatings Association would like to submit the following comments on 
the August 15, 2003 SCAQMD Preliminary Draft Staff Report on the proposal to modify Rule 
1113.  The members of the NPCA have been actively involved in all of the recent efforts to 
amend Rule 1113.   
 
During all of these efforts, our foremost goal has been the development of a rule that balances 
the need for emissions reductions with the need to maintain availability of coatings that perform 
adequately for their intended uses.  While Rule 1113 has been the subject of lengthy and costly 
litigation, we are participating in this new rulemaking in the hope that a fair compromise 
between those two interests can be reached so that future litigation can be avoided.  We 
appreciate those instances in the past where the staff has modified its proposals to take into 
account industry’s concerns and we hope that staff will continue to have an open mind to our 
suggestions and recommendations. 
 

Request for Revision of Rulemaking Schedule: 
 
As we indicated at the September 4, 2003, Public Workshop, we have deep concerns about the 
overall timing of this rulemaking.  While the District set out a realistic schedule for the 
rulemaking in March, the inability to provide a draft proposal for discussion and review by 
industry until August 19th has changed the situation.  The opportunity for the District and 
industry to have a meaningfully discussion on the all the issues surrounding the proposed 
amendments has all but vanished. 
 
As we pointed out in our August 12th letter to Barry Wallerstein….” The effectiveness of the 
Working Group necessarily turns upon the timely exchange of information.  Working Group 
members should be given staff proposals well in advance of meetings and workshops, thus being 
allowed sufficient time to review the proposals prior to the meetings so that intelligent and 
meaningful comments can be provided at the meetings.”   
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This has not been the case. A good example is the technology assessment for clear wood 
finishes. It wasn’t until the September 4th Public Workshop that staff identified the AVES  Study 
as being used as the bases to justify many of the lower limits for clear wood finishes.  Not only 
was this news to the Working Group but also the staff has yet to make this study available for 
review. 
 
Therefore we are requesting that the Staff postpone taking the proposed amendments to the 
Board for a period of at least ninety days The additional time will allow industry to review the 
AVES study and other technology assessment documents and engage the District staff in a 
meaningfully dialogue over these amendments during additional Working Group meetings. 
 
Technology Assessment: 
 
We are disappointed to see that the District continues to base their decision on viability of new 
technology almost exclusively on product data sheets and Internet ads for products.   While the 
district has indicated that several companies that have conducted side-by-side comparisons of 
zero, low and high VOC, this data has not been shared with members of the Working Group nor 
has it undergone any type of peer review that we are aware of. This is the same situation with the 
site visits, which are mentioned in the draft staff report. We have been told about them but we 
have yet to see any written reports that document the conclusions of the field trials. 
 
We request that the district make copies of all of the comparative test data and summaries of the 
field test available to members of the Working Group for their review and comment. 
 
We are also deeply concerned about the staff’s continued reliance on the idea that 
coatings/coating technology used in an industrial setting  (e.g. wood cabinet shop) can readily be 
used by the do-it-yourself (DIY) consumer.    Industrial coatings are formulated to be applied in 
a control manufacturing setting by highly trained individuals using specialized application 
equipment.  Products sold for application by DIY consumers must meet a higher standard of user 
friendliness.  The district recognizes this very concept by restricting the residential use of 
industrial maintenance coatings.  While a particular coatings technology used in an industrial 
setting may be formulated to meet the higher demands of the consumer market, the wholesale 
transfer of industrial coatings products to the consumer market is neither possible nor advisable. 
 
Rule Compliance Dates:  
 
If the District moves forward with amending the limits for clear wood coatings including 
varnishes, sanding sealers; roof coatings; stains and waterproofing sealers, the effective dates for 
the new amendments should to be changed to allow industry sufficient time to meet the revised 
limits.   .  
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The delaying of the effective date should have no real impact on the legal requirements of court 
order since sufficient VOC reductions will be obtained from the amendment of Rule 1171. 
 
The draft staff technical assessment [Appendix A] indicates that only a very limited number of 
compliant products are available and the vast majority of these products are not currently being 
marketed in the south coast district. In addition, there remains the unanswered question as to 
whether any of these products are viable alternatives to the products currently being sold in the 
district. 
 
Therefore there is no doubt that manufacturers supplying the south coast market will be forced to 
make major product reformulation in order to meet any new limits. Under normal circumstance it 
takes 3-5 years to reformulate and market a new product    This timeframe would includes 
development of the new product formulation at the required VOC level [if technically feasible]; 
conducting laboratory testing; field testing; and then test marketing of the new product to insure 
acceptance in the marketplace.  In the case of exterior products with a functional performance 
criteria, product development times will be longer do to the need for running extended exterior 
durability tests.  
 
Because of the time needed to reformulate these products, we recommend that any new limits not 
be effective until at least July 1, 2006. 
 

Elimination of the Small Container  Exemption for Clear Wood Finishes 
 
The  inclusion of the provision for the elimination of the small container exemption for clear 
wood finishes took many of us by surprise. At the July 16th working group meeting, staff had 
indicated that while the idea was still under consideration no action would probably be taken 
during this round of amendments to the rule.   
 
The quart exemption has played a major role in the allowing manufacturers to provide coatings 
that meet consumer demand for higher performing products.  This is evident in the higher sales 
of high VOC clear wood finishes in small containers where consumers have spoken with their 
pocketbooks in order to get the coating performance they needed. 
 
The idea that these new low-VOC technologies, which have yet to be tested in the mass 
consumer marketplace can replace all of the higher VOC clear wood finishes, which are 
currently being sold in small containers, is unfounded.  There are numerous problems that will be 
caused by the implementation of this amendment.  What about the touchup of existing clear 
coated wood surfaces? These new low VOC technologies are not compatible with many existing 
clear coated wood surfaces.  Will consumers be forced to completely strip and recoat an entire 
wood surface [e.g. floor] in order to repair a small scratch or mar?   If a consumer wants to touch 
up or refinish an old wooden table or chair [non-architectural objects] will he be forced to use 
only the low VOC clears? These are but a few of the questions that need to be addressed before 
any decision on the elimination of the small container exemptions should be made. 
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We definitely believe that the elimination of the small container exemption for clear wood 
finishes is unjustified and should be removed from the proposed amendments.  
 
We look forward to your response to our requests and suggestions and the opportunity to 
continue the dialogue over these amendments. 
 

Sincerely. 
 
Robert Nelson 
Senior Director Environmental Affairs 
National Paint and Coatings Association  
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Comment Letter #7 – OKON Inc. 
 
 
 
 
Dan Russell 
Planning, Rule Development and Area Sources 
SCAQMD 
21865 Copley Drive 
Diamond Bar, CA 91765 
(909) 396-2333 
drussell@aqmd.gov 
Re: proposed VOC limits to Rule 1113 
 
In the past, high levels of VOC in a coating have been associated with a certain level of performance; 
however, we acknowledge reductions in VOC’s from our air are necessary to insure good air quality. 
In recent years, performance in coatings can and have been maintained at the same time coating 
reformulations have reduced VOC’s.  The purpose of applying a coating to a substrate is for some level 
of performance, appearance or both.  Solvent levels (VOC’s) in a coating formulation affect 
performance and appearance. Further reductions of VOC’s in a formulation without compromising 
performance and appearance may be achievable but it will be at a cost and will require time. 
 
The current VOC limits of the Waterproofing Sealers category are 250 which is a reduction of almost 
40% in VOC’s from 1998 levels in this category.  A further reduction in 2005 to 50 g/l is an additional 
80%. The current VOC limits of the Waterproofing Concrete/Masonry Sealers category are 400g/l. 
Proposals for 50g/l is a reduction in VOC’s of over 85% in this category. The current VOC’s limits of 
the Stains  category are 250g/l and by the 2005 proposal is a reduction of 60%.  Performance, Cost, 
and Time will be compromised to achieve these VOC levels.  More time and or more reasonable 
reductions are necessary to perform essential reformulating and testing, to ensure minimum 
performance compromises. 
 
The products AQMD listed under the categories Waterproofing Sealers,  Waterproofing 
Concrete/Masonry Sealers and Stains are all viable products and are used in different applications on a 
verity of substrates.  Each product listed may be used on a specific substrate.  Such as, but not limited 
to stucco, cast in place concrete, wood, fired brick, foundation brick, block, light weight block, stone, 
quarry tile, and plaster, ect.  Some are clear verses pigmented while others are used above grade verse 
below grade.  Each product may be breathable or non-breathable, penetrating or topical.  Each product 
may require a different application technique such as spray, roll, brush, or wipe.  Each product may be 
a different chemistry; silanes, silicones, polymers, ect.  It would not be to the best interest of the end 
user to lump all of these products into one of these three narrow categories and expect them to perform 
equally. 
 
These categories are too general in classification.  Some of these lower VOC products may perform 
very well in one application but fail in other applications. 
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We at OKON Inc. would hope that AQMD will reconsider the proposed levels of 50g/l as an 
unreasonable goal for the mentioned categories.  The time period for any reformulation to meet these 
proposed levels as well as product testing will require a minimum of two years. 
 
Sincerely, Mike Zink;Chemist  
OKON Inc. 
4725 Leyden St. 
Denver, CO 80216 
303 377-7800
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Comment Letter #8 –  
 
 
March 26, 2014 
 
 
Dan Russell 
Air Quality Specialist 
South Coast Air Quality Management District 
21865 E. Copley Drive 
Diamond Bar, CA 91765 
 
Re:  Proposed Amended Rule 1113 
 
Dear Mr. Russell: 
 

This letter is to provide comments by Rust-Oleum Corporation and The Flecto Company 
on the Proposed Amended Rule 1113.  It is our understanding that this Amended Rule will be 
offered to the Board for adoption on November 7, 2003.  We respectfully request that the 
submission of the Amended Rule, or in the alternative, the Board's evaluation and decision on 
the Amended Rule be postponed for a period of 90 days beyond the November 7 date.  We 
believe that within the next 90 days meaningful testing can be conducted to demonstrate the 
adverse effect the Proposed Amended Rule would have on clear wood coatings and stains; 
testing which can assist the staff in developing an effective Amended Rule with achievable 
limits. 

 
The following is a list of performance testing that manufacturers of clear coatings and 

stains use to evaluate products: 
 

Clear Wood Finishes: 

Products claiming flooring benefits 
Taber abrasion 
Hoffman and Pencil scratch 
Impact resistance 
Chemical resistance-Maple Flooring and KCMA 

 
Clear Wood Finishes: 

Products claiming furniture, cabinets, trim benefits 
Hoffman and Pencil scratch 
Impact resistance 
Chemical resistance-KCMA 

 
Wood Finish Stains Interior Low Solids: 

Dry time on pine, oak and popular 
Lapping 
Topcoatability 
Brushability 
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Spray 
Grain raise 

 
Wood Finish Stains Interior High Solids: 

Dry time on pine, oak, popular 
Lapping 
Topcoatability 
Brushability 
Spray 
Grain raise 

 
Wood Finish Stains Exterior: 

Exterior weathering 
Mildew testing 
Crack and peel 
Application in high humidity and low temperature 
 
The testing by the Master Paint Institute is directed at the physical characteristics of the 

coatings such as weight per gallon, not the performance characteristics.  A clear wood coating 
may be developed and manufactured to meet the proposed VOC standard of 275 g/l, but that 
does not mean that it will perform as an effective coating.  A clear floor coating at 275 g/l may 
even look good, but it may not hold up to normal abrasion or repel chemicals such as mustard, 
alcohol and cleaning products such as Windex.  A stain at 250 g/l may look OK when first 
applied, but if it is not applied by professional applicators there will be grain raising of the wood 
and/or lapping of the stain in most consumer applications.  These failures can only be corrected 
by sanding and refinishing the surface, resulting in additional applications of "low VOC" stains.  
Performance testing, as stated above, should first be conducted for clear wood coatings 
formulated at less than 275 g/l and stains at less than 100 g/l before these numbers are put in the 
Rule.  It should be very easy to test the performance of those products which the staff used to 
develop the proposed lower VOC levels, if we are provided samples of the products.   

 
Another area of concern we have with the Proposed Amended is the proposal to eliminate 

the quart exemption for clear wood finishes.  Small size containers of clear coatings are more 
likely to be used to coat non-architectural objects such as wood chairs, tables and other furniture. 
Rule 1113 does not include coatings used on non-architectural surfaces. Consumers are not likely 
to purchase clear coatings in small containers to coat floors, wood trim and doors, the more 
likely architectural coating applications.  Small size containers are also purchased for and used 
for touchup of scratched and marred surfaces.  A water-based low VOC clear coating can not be 
used to touchup factory clear-coated surfaces.  There are adhesion problems between water-
based touchup coatings and oil based finishes.  Also, the water-based clear does not match the oil 
based clear.   Oil based clear coats add a richer yellow tint to the surface which does not occur 
with water-based clear coats. 

 
A further area of concern with respect to the category of clear wood finishes are the 

references in the staff report to exempt solvents and alternative coatings.  The use of acetone or 
methyl acetate in the consumer products is of paramount concern with respect to flammability 
and handling.  The use of two component systems such as isocyanate or polyester methyl ethyl 
ketone peroxide cure are far too dangerous or toxic for consumers to handle. The substitution of 
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current clear wood coatings and stains with alternative products containing exempt solvents or 
low VOC water-based products would effectively remove these products from retail shelves due 
to their toxicity or application limitations.  Only professional contractors should apply these 
products.    

 
Contrary to the statement on page VI-1 under Cost and Cost Effectiveness, the proposed 

VOC limits for clear wood coatings and stains are "technology forcing."  Raw material costs for 
new water-based products are twice as costly as raw materials used in nationally compliant 
products.   We do not know the source of the staff's "Future Costs" in the table on page VI-1, but 
these costs do not represent the practical average future cost for coatings and stains formulated to 
meet the proposed lower VOC limits.  The future costs should be based on the costs for clear 
coatings and stains that not only meet the proposed VOC levels, but also meet the performance 
requirements of consumers.  If a low VOC coating or stain does not perform to customer 
requirements, the costs to repair and recoat should be added to Future Costs. 
 

For the above reasons Rust-Oleum Corporation and The Flecto Company respectfully 
request that the voting by the Board on the Proposed Amended Rule 1113 be postponed for 90 
days.  In the alternative we ask that the staff reconsider the proposed 2005 VOC levels and leave 
in the current small size exemption for clear wood coatings.       
 
Sincerely, 
 
 
 
Michael T. Murphy 
Corporate Counsel 
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Comment Letter #9 –  
 
 

COMMENTS ON PAR 1113 

 
Submitted on Behalf of  

The Sherwin-Williams Company 

September 12, 2003 

 
These comments are submitted on behalf of The Sherwin-Williams Company (Sherwin-

Williams) regarding Proposed Amended Rule (PAR) 1113-Architectural Coatings and Proposed 
Amended Rule (PAR) 1171-Solvent Cleaning Operations. As I mentioned at the workshop on 
September 4, Madelyn Harding has been out of the country. She will be returning on September 
15 and will review these comments upon her return. She has not participated in their preparation, 
and thus may have additional comments. We will forward those to you as soon as possible.  

 
I. PAR 1113 

 
A. The Proposed Clear Wood Finish Limit of 275 g/L, Coupled with the Proposed 

Elimination of the Small Container Exemption, Would Effectively Ban Traditional 

Varnishes. 

 
Elimination of traditional varnishes is not something that should be done casually, 

because the fact that these products are often preferred over their waterborne alternatives  tells us 
that the lower-VOC products  do not provide the performance, handling or appearance 
characteristics needed in many applications.  
 

The sales data for varnishes clearly shows that solvent-based formulations are preferred, 
even when the trend in nearly every other category is toward water-based coatings.  The small 
container exemption was put in the rule to provide a safety valve mechanism to assure that 
certain coatings would be available to consumers to fill specific needs.  The District proposal 
would have the effect of removing from the market the nearly half (if not more than half) of 
varnishes that consumers are currently purchasing.  This estimate is difficult to make because of 
the way the District has formatted the data provided in the staff report.  Rather than showing 
quantities of coatings sold based on VOC contents above and below the proposed limit, a sales 
weighted average VOC is provided for the total gallonage.  Further complicating matters is the 
inclusion of sanding sealers and lacquers along with varnish for small container data, but 
excluding those products in the large container data.  However, based on the high sales weighted 
average VOC content of coatings in small containers, and the fact that the sales weighted average 
of varnishes in larger containers also exceeds the proposed limit, it is clear that a large quantity 
of the coatings currently being used by consumers will no longer be available. 
 

What will those coatings be replaced with?  There is nothing in the information provided 
so far by SCAQMD staff that indicates that the remaining compliant coatings will be able to 
adequately replace those being banned. For example none of the exterior varnishes listed in 
Appendix A meet the proposed limit. Additionally, as we stated at the September 4 workshop, a 
number of the coatings listed in Appendix A under clear wood finishes are NOT varnishes or 

9-1 

9-2 

9-3 



APPENDIX D - COMMENT LETTERS RECEIVED AND 

 RESPONSES TO COMMENTS  

Proposed Amended Rule 1113  D-29 December 5, 2003 

suitable replacements for varnishes. These are Behr’s Deck Plus Wood Toned Waterproofing 
Wood Finish, Benjamin Moore’s 2 component Epoxy Coating Clear (which is an IM coating), 
Sherwin Williams Cuprinol Deck and Siding Wood Finish, JFB Hart Coatings HP-146 and HP-
105, and Silvertown Products Rhinoguard Wood Defense. 
 

The staff proposal will leave huge gaps in the marketplace where previously available 
and needed coatings will no longer be available.  This will lead to the use of unsuitable coatings, 
consumer complaints, and the need for stripping, refinishing, and repainting.  When complaints 
are made, it is the retailer who bears the brunt of the complaints – not the District. 

 
The small container exemption for varnishes needs to be retained. 
 
B. The Staff Report Consolidates Emissions From Small Container Sales of 

Varnishes, Lacquers and Sanding Sealers, Which Prevents Meaningful Discussion 

of Alternatives to Elimination of the Exemption. 

 
Varnishes, lacquers and sanding sealers have inherently large differences in VOC content 

requirements.  They should be viewed as distinct subcategories in the rulemaking process, not 
lumped together as if they were fungible.  Without knowledge of the sales volume and actual 
VOC content for each product type sold in small containers, it is not possible to offer alternative 
proposals based on actual emissions.  We respectfully request that the District provide this 
information.  This will enable us to determine whether an alternative proposal can be developed. 
 

C. The Proposed Limit of 100 g/L Would Render Exterior Stains for Horizontal, 

Trafficked Surfaces Unfit for Their Intended Purpose. 

 
The proposed limit of 100 grams per liter for stains does not take into consideration the 

different performance needs for vertical surfaces and horizontal, trafficked surfaces (e.g., decks).  
Surfaces that will be subjected to abrasion (e.g., foot traffic) need a relatively high Tg resin, and 
the 100 g/l limit will not allow enough coalescing solvent in the formula to  achieve proper film 
formation of a higher Tg  waterborne polymer.  There should be an additional category for stains 
recommended for use on horizontal, trafficked surfaces such as decks, with a VOC limit of 250 
g/l.  This need can also be discerned by reviewing the list of stains contained in Appendix A.  
Most of the stains in the list with VOCs over 150 grams/liter are formulated for application to 
decks (although they can also be used for vertical surfaces).   
 

Unfortunately, the list of stains contained in Appendix A does not contain other critically 
important information.  It does not identify stains as semitransparent or opaque, high-solids or 
low-solids; it mixes stains designed for wood finishing with stains for concrete, stucco and 
masonry, and it contains no information regarding whether the low-VOC stains identified in the 
document meet the application, handling and performance requirements for all essential 
applications.  

 
Additionally, we cannot support lowering the VOC limit for interior, low solids stains to 

50 grams/liter. As we have previously stated in other rulemaking proceedings in the South Coast 
and elsewhere, use of water based stains on interior wood surfaces creates significant problems.  
On large surface areas, lapping is a definite problem. Grain raising is also a problem with water 
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based stains.  These problems can lead to unacceptable finishes and significant rework.  These 
problems are exacerbated with low-solids water based stains. 

 
D. The Implementation Schedule for PAR 1113 Allows Approximately 12 Months 

from Board Approval to Effective Date, An Inadequate Timeframe for Product 

Development, Testing and Scaleup. 

 
The staff proposal provides insufficient time to complete the cycle of critical steps for 

launch of a new or reformulated product.  Staff apparently is gambling that the coatings it has 
identified will work in all possible situations demanded by the market. Yet there is no 
explanation in the staff report as to why the available low-VOC materials have not dominated the 
marketplace and displaced higher VOC products, if in fact, they can do the job.  The obvious 
answer is that they do not possess the essential characteristics needed for many (if not most) 
applications. This issue needs to be addressed first, and not through product bans that force 
people to use alternatives that may or may not work. It is the District’s burden  to demonstrate 
that these replacement products are fit for all essential uses  by means of good science, not 
wishful thinking.  
 

II. PAR  1171 

 
The proposed amendments to Rule 1171 need to have an exemption from the 25 

gram/liter equipment cleaning solvent limit for cleaning equipment used for applying coatings 
where the chemistry is incompatible with the use of the 25 gram/liter solvents. 
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Comment Letter #10a –  
 
 
 
September 11, 2003 
 
Via E-mail and UPS Next Day Air 
 
Mr. Barry Wallerstein, Executive Officer 
Ms. Elaine Chang, Deputy Executive Officer of Planning & Rule Development 
Ms. Lee Lockie, Director for Area Sources  
Mr. Dan Russell, Air Quality Specialist 
South Coast Air Quality Management District 
21865 E. Copley Drive 
Diamond Bar, CA 91765 
 
E-mail: bwallerstein@aqmd.gov, echang@aqmd.gov, llockie@aqmd.gov, drussell@aqmd.gov  
 
RE: Rule 1113 Amendments 
 Waterproofing Sealer – Concrete/Masonry Coatings 
 
Gentlemen and Ladies: 
 
Textured Coatings of America, Inc. (hereinafter “TCA”) is a small national paint and coatings 
manufacturer having factories in California and Florida.  TCA is beginning its 43rd year in 
business as a company and has previously had to deal with continued VOC regulations of this 
industry.  I am president and CEO of TCA and personally attended workshops that were held 
regarding Rule 1113.  TCA manufactures products that are designated as Concrete/Masonry 
Waterproofing Sealers.  The proposed amendments are so important that we have attended every 
meeting in person, as well as teleconferenced in from our offices located in Florida.  Kevin 
Worrall, chief chemist for TCA, submitted comments at the July 16, 2003 workshop which took 
place prior to the release of the amended rule; however Dan Russell informed him at the August 
workshop that the staff did not have the time to review the data we supplied. It is truly amazing 
that rulemaking can proceed without the staff reviewing and understanding the information that 
industry has presented them. 
 
The proposed amendments to Rule 1113 will virtually eliminate the specialty coatings categories 
for waterproofing sealers. When Rule 1113 was amended in 1999, South Coast Air Quality 
Management District (SCAQMD) created the category, Waterproofing/Concrete Masonry 
Sealers, with a VOC level of 400 grams per liter, for specialty waterproofing sealers made for 
concrete and masonry coatings.  I was personally involved in the creation of the category with 
the aide of former SCAQMD member Hal Bernson, as well as Barry Wallerstein.  The idea was 
to lower the general category of Waterproofing Sealers, which encompasses the major volume of 
products, but would allow specialty niche products to survive.  They understood there was a 
difference in the performance and longevity of these specialty products, and a need for these 
coatings to exist. This includes not only the non-film forming silanes and siloxanes, but also the 
film-forming product my company manufactures, XL 70®.  These materials meet rigorous 
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testing required by the National Cooperative Highway Research Program, which mandates 
performance testing required for protecting the concrete.  We have looked at most the coatings 
included in the Appendix A to the modified rule, and the technical data for these zero or low 
VOC products listed under waterproofing concrete/masonry sealers do not show these tests being 
performed.  The proposed amendment disregards South Coast’s 1999 rule and the reasons for 
creating this specialty category.  This will result in the elimination of the bulk majority of 
specialty products. 
 
When the 1999 rule was created for Waterproofing Concrete/Masonry Sealers, both film forming 
and non-film forming products were highlighted in the definition. The products listed in 
Appendix A of the proposed rule show no non-film forming products under 250 grams per liter.  
Indeed, we question these numbers. We have spoken with some of our competitors, who are 
basic in the non-film forming waterproofing concrete masonry sealers, which consist mainly of 
silanes and siloxanes.  These competitors, such as Enviroseal and Sivento are in agreement, even 
waterbased silanes and siloxanes test at 315 to 380 grams per liter when tested according to EPA 
Method 24. We have to ask where the analysis in the proposed Rule 1113 (November 2003) was 
derived, when the major manufacturers, Degussa, Wacker and Dow all show their waterbased 
silanes and siloxanes are in the 315 to 380 grams per liter range. 
 
Many of the materials on the list provided by SCAQMD’s current draft rule are not 
waterproofing sealers, but are damp proofing materials or simply clear acrylic sealers or 
coatings, which will not meet the stringent testing required of waterproofing materials. The term 
‘waterproofing’ is widely used, often improperly. We investigated the pigmented materials listed 
as waterproofing sealers, and found they all required primers, which when looked at as a 
completed system, in many cases emit more VOCs than the primerless products, such as XL70®, 
more fully discussed below.  XL-70® is a primer-less concrete protective coating that has a 
proven lifespan of over twenty years protecting bridge abutments, medians and other concrete 
surfaces, such as commercial buildings.  The XL-70® meets very restrictive waterproofing 
testing, and protects the concrete over a long time period. The use of this low volume coating 
saves time, labor and materials in comparison to a waterborne coating.  These are just some of 
the factors that were instrumental in the development of the Waterproofing/Concrete Masonry 
Sealer Category.  The coating technology used in XL-70® is a vinyl toluene acrylic copolymer, 
requires a certain amount of solvent as the carrier to yield a high performance concrete coating 
with superior weathering capabilities. As bridges and other concrete structures weather, they are 
exposed to salt spray and chloride ion intrusion. In addition, rusting rebar causes severe building 
and bridge damage.  Carbonation, the ability of excess carbon dioxide permeating into concrete 
lowers the pH of the concrete, which causes the environment around the rebar to become more 
acidic. This allows corrosion of the rebar, contributing to premature failure of the structure. The 
XL-70® Bridge Cote Concrete Protective Coating protects the concrete against these factors, as 
well as ultraviolet rays, rain, and numerous other factors which erode concrete.  
 
Our country as a whole is experiencing severe problems with deteriorating concrete.  We will 
spend billions of dollars replacing spalling concrete and rusting rebar.  Much of this could be 
avoided with the use of one of the protective coatings such as the Silane and Siloxane and 
XL70® products discussed above. Listed below are some of the tests that XL-70® Bridge-Cote® 
must pass, documented by independent laboratories, in order for the product to be specified by 
states, DOT’s, military and architects. 
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 Federal Specification TTC-555B – Pass all requirements 
 98 Miles Per Hour Wind Driven Rain – Pass (24 hours) 
 Percents solids (wt.) –73.6% typical 
 Alkali Resistance – 5% solution sodium hydroxide in water at 120oF for 16 hours –  

Pass 
 Moisture Vapor Permeability ASTM E96 – 5.2 and 6.0 Perms – Pass 
 Weatherometer 

(a) Color Uniformity 400 hours – Pass 
(b) No chipping or peeling for 8603 hours – Pass (Equivalent to 24 years 

California weather) 
Freeze-Thaw, 400.15.26.7(a) – 50 cycles, minimum – Pass 
Salt Spray Resistance, ASTM B117 – 300 hours, minimum – Pass 
Abrasion Test, ASTM D968-81, Falling Sand, 2000 liters – Pass 
 

While the volume of our coating sold is not large, the coating is valuable in that it can be applied 
to wet, green concrete, as well as older surfaces without the use of a primer.  Also, the typical 
lifespan of acrylic coatings is less than five years, resulting in re-coating two to three times over 
the lifespan of the XL-70®.  
 
In conclusion, keeping the higher limits for this specialty sub-category for concrete is consistent 
with the CARB Rule and is necessary to provide local, state and federal departments of 
transportation with these long-term performance products. The coatings we manufacture are 
specified by Departments of Transportation nationwide for the protection of concrete bridges due 
to the proven performance and low maintenance properties of the coatings. While we anticipate 
moderate growth in sales in this coating category, this category is a unique specialty coatings 
category that will not allow other products to be utilized within these categories to escape lower 
VOC requirements.  
 
We respectfully request that you continue to keep the Waterproofing/Concrete Masonry  Sealers 
as a separate category at 400 grams/liter.  These are very unique coating categories that will 
never represent large volume emissions of volatile organic content within your region. Based on 
the correct products that fall into this category they represent a minuscule amount of VOCs and 
therefore reducing and or eliminating this category for the above mentioned products would 
NOT result in any real emission reductions for the South Coast Air Quality Management 
District.  Indeed, with the proposed Rule 1171, the SIP standards for reduction in VOCs have 
been met for the SCAQMD. The lowering of the limits of this specialty coating category is 
placing undue hardship not only on the manufacturers, but on the building owners as well. 
 
Please contact me regarding any additional information necessary to have this category included 
in the Rule 1113 Amendment. I would appreciate South Coast informing Textured Coatings of 
America, Inc. of whether you intend to include this subcategory in the amended Rule 1113. If 
this specialty category is eliminated, and when the changes go into effect January 2005, it will 
result in the elimination of our entire product line and we will be forced to close our factory, 
resulting in a further loss of jobs in California. 
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Your favorable consideration of our request is appreciated.  
 

Sincerely, 
 

Jay A. Haines 
President/CEO 

JAH/sam 

cc: Jim Sell, National Paint and Coatings Association
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Comment Letter #10b –  
 
 
 
September 15, 2003 
 
 
Mr. Barry Wallerstein, Executive Officer 
Ms. Elaine Chang, Deputy Executive Officer of Planning & Rule Development 
Ms. Lee Lockie, Director for Area Sources 
Mr. Dan Russell, Air Quality Specialist 
South Coast Air Quality Management District 
21865 E. Copley Drive 
Diamond Bar, California 91765 
 
E-mail:  bwallerstein@aqmd.gov, echang@aqmd.gov, llockie@aqmd.gov, drussell@aqmd.gov 
 
RE: Rule 1113 Amendments Comments 
 Waterproofing Concrete/Masonry Sealers Category 
 
Gentlemen & Ladies: 
 
This letter is written to correct an error in our letter of comments we sent to you September 11, 
2003.   Reference was made to Hal Bernson and Barry Wallerstein as being involved with 
Textured Coatings of America, Inc., in the creation of the special category, 
Waterproofing/Concrete Masonry Sealers, containing a VOC level of 400 grams per liter.  This 
statement contained a typographical error.  The person involved from South Coast Air Quality 
Management District was Jack Broadbent.  At no time was Hal Bernson ever involved with 
Textured Coatings of America, Inc. in the creation of this category or any other category or their 
definitions.  To further clarify the matter, enclosed is a letter dated May 5, 1999 from Jack 
Broadbent regarding this category. 
 
Please accept my apology for any inconvenience this error might have caused and feel free to 
contact me at (850) 769-0347, extension 248, if you have any questions.   
 
Sincerely, 
 
 
Jay A. Haines 
President/CEO 
 
JAH:sam 
 
Enclosure 
 
cc: Hal Bernson 
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Comment Letter #11 –  
 
 
 
August 13, 2003 
 
 
 
 
 
 
Dave DeBoer  
c/o CEQA 
South Coast Air Quality Management District 
21865 East Copley Drive 
Diamond Bar, California  91765 
 
Re:  PAR 1113 
 
Mr. DeBoer: 
 
I am writing to you today to provide comments and suggest changes to the proposed amendments for 
Rule 1113: Architectural Coatings.  Tnemec recognizes the importance of reducing the emissions of 
VOCs for reduction of air pollution in southern California.  It is our desire to work with the staff to develop 
a rule with reasonable VOC limits based on technically feasible and field-proven technology.  Tnemec has 
worked very hard over the last few years to assess the impact of the proposed Rule 1113 on our business 
and develop new products that will meet its requirements.  It is important for the staff to recognize that the 
impact of this rule for Tnemec is very far-reaching and, to date has resulted in the development of several 
new products.  As a company, we must continue to try and gain market acceptance and develop the long 
term test data that is expected for high performance industrial maintenance coatings.  Over the course of 
this eight-month period of the interim limits, we have found some issues regarding Rule 1113.  We offer 
the following comments and suggestions to change PAR 1113 to support what we believe are reasonable 
VOC limits based on proven available technology. 
 
We have two topics for discussion and commentary: 
 
1.  Field Touch-Up of Prefabricated Architectural Components 
 
The SCAQMD Rule 1113 has specific jurisdiction over coatings that are field applied.  The SCAQMD Rule 
1107 has the jurisdiction over shop application of coatings.  These rules do not have the same restrictions 
placed on VOC content of prefabricated architectural component coatings.  Rule 1113 restricts the VOC 
of these coatings to 250 g/L and Rule 1107 sets the limit at 420 g/L.   These differences in the rules 
create some problems: 
 
One problem has to do with how the coatings are specified.  When a specification is written for a high 
performance coating system, you have specific requirements for performance of the coating system.  The 
differences in these rules create a problem of not being able to utilize the same system for field touch-up 
and repair of prefabricated architectural components.  This will require specifying different products for 
the shop and field applications.  This makes the specifications overly complicated; and more expensive to 
create and maintain.  It could also require the use of a field-applied compliant primer for prefabricated 
architectural components. 
 
This in effect creates a domino effect of the Rule 1113 regulatory impact and places additional restrictions 
on coating applications that are not supposed to be governed by Rule 1113.  It is not fair for Rule 1113 to 
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affect shop-applied coatings when Rule 1107 was designed for that purpose.  This domino effect is 
widespread and affecting shop applications in other districts and states as well.   
 
Many of the prefabricated architectural components require field touch-up of bolted connections.  
Engineering guidelines require that any coating applied between bolted connections be tested in 
accordance with AISC method for slip coefficient.  For applications where an AISC coating is not 
specified, these bolted connections are left unprimed and require field touch-up. 
 
We do recognize that Rule 1113 has a quart exemption rule, but this is not an adequate solution for the 
problem.  While the field touch-up is limited to small quantities of coating, quarts are not a feasible 
method of mixing and applying the high performance architectural primers.  For airless spray application, 
you need at least one gallon of material for an application.  Usually two quarts of this material is used for 
priming the pump, hoses and manifold filter. 
 
The amount of primer material used on these types of jobs is typically limited to small quantities.  We 
usually see the usage of about 5-10% of material for field touch-up at typical size construction projects.  
When considering the fact that most exterior-exposed structural steel coating specifications include field-
applied intermediate and topcoats, the small quantity of field touch-up primer used represents an 
insignificant contribution to VOC emissions for the overall project. 
 
Rule 1113 has several specialty primer product categories, none of which address corrosion protection 
primers for structural steel.  In addition to the corrosion protection of the steel, these primers can also be 
certified by UL for use as primers for fireproofing materials and by NSF for contact with potable water. 
 
We believe there is a need to create an exemption for prefabricated architectural component primers.  
This would acknowledge that Rule 1113 does not have authority over shop-applied coatings.  The 
exemption should allow the use of coatings that meet the applicable shop rule for field touch-up and the 
coating of bolted structural connections. The exemption should not require the product be supplied in 
quarts. 
 
An alternative to the above solution is to create a category for Prefabricated Architectural Components as 
a subcategory of the Industrial Maintenance category.  This category should have a VOC limit of 340 g/L.  
As indicated, the amount of VOC contributed by these products is insignificant. 
 
2.  Extreme Durability Coatings 
 
We feel there should be an additional coatings category definition added to allow the use of air-dried 
fluoropolymer-based coatings.  These high performance finishes are designed to provide extended color 
and gloss retention in critical areas, eliminating the need for multiple coating applications over time.   
 
At a proposed VOC level of 400 grams per liter, these products will actually reduce the total VOC 
released over the lifetime of high profile architectural structures.  These fluoropolymer-based coatings are 
typically used for field touch-up , repair, and overcoating of aged Kynar 500 shop-applied coatings that 
require force curing at 400˚F and new construction projects.   
 
We propose the following new category definition be added to Rule 1113: 
 
Extreme Durability Coating – An air-dried coating, including fluoropolymer-based coating, that is 
formulated and recommended for application to exterior metal surfaces, touch-up, repair and overcoating 
of precoated metal surfaces. This will meet the weathering requirements of American Architectural 
Manufacturers Association (AAMA) specification 605-98 – Voluntary Specification Performance 
Requirements and Test Procedures for High Performance Organic Coatings on Aluminum Extrusions and 
Panels. 
 
The Federal EPA has recognized the need for these types of coatings during development of the National 
Volatile Organic Compound Emission Standards for Architectural Coatings (National AIM VOC Rule).  
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The definition for extreme durability coatings in the National AIM VOC Rule is similar to the above 
proposed definition.  The VOC limits for the extreme durability coating category in the National AIM Rule 
have been set at 800 grams per liter.  The SCAQMD has recognized the benefits of fluoropolymer coating 
with their inclusion in their Rule 1107 a category titled “High Performance Architectural Coating.”  Both of 
these categories are based on Kynar-type products that are a baked-on finish.  New technology has 
become available that provides air-dried coatings that are equivalent for color and gloss retention.  Air-
dried coatings of this type are available that do not exceed 400 grams per liter as applied, which is 
consistent with our recommendation. 
 
Tnemec appreciates the opportunity to work with the staff on reasonable VOC limits based on proven 
available technology.  Please let me know if you have any questions or if we can provide additional 
information.  Thank you for your consideration of these comments. 
 
Regards, 
 
TNEMEC CO. INC. 
 
 
 
Kyle R. Frakes 
R&D Coordinator 
 
KRF03038:omb 
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BonaKemi USA, Inc.  

14805 E. Moncrief! Place  

Aurora, CO 80011-1205 

303/371-1411 

800/872-5515  

FAX 303/371-6958  

www.bonakemi.com  

Comment Letter #12 - BonaX 
 
 
 
 

  
 
 
 
 

September 3, 2003  
 
Mr. Dan Russell  
Planning, Rule Development and Area Sources 
SCAQMD  
21865 E. Copley Drive  
Diamond Bar, CA 91765  
 
Re: Proposed Amended Rule 1113 -Architectural Coatings dated August 15, 2003  
 

Dear Mr. Russell:  
 
Bonakemi USA, Inc. is pleased to have the opportunity to participate and comment on the Proposed 
Amended Rule 1113 -Architectural Coatings dated August 15, 2003.  
 
BonaKemi USA, Inc. (“Bona”) is a subsidiary of BonaKemi AB, located in Malmö, Sweden.  Bona is the 
market leader in the U.S. for waterborne technology of clear topcoats used in the hardwood flooring 
industry.  We also manufacture a line of high- performing solvent-based products for hardwood flooring.  
Amongst the products we manufacture are semi-transparent stains, sanding sealers, quick-dry sealers, 
gym floor paints and varnishes, all of which are regulated under Rule 1113. 
 
Bona recognizes that lower-VOC products are desirable from both a health and environmental standpoint.  
As for the overall impact on the environment, we also agree in principle to the draft PAR 1113 analysis of 
impact on emissions reductions.  
 
We wish to comment on two aspects of the Proposed Rule: 1) Reduction of the VOC limit for the Clear 
Wood Finish category from 350 g/L to 275 g/L., and 2) Elimination of the Quart Exemption. 
 
Clear Wood Finish Category.  [Table of Standards] Bona supports the reduction in the VOC limit for this 
category of architectural coatings.  The technology to produce durable, high-performance clear wood 
finishes has existed for over a decade.  Bona's two highest volume products in this category are 
actually under 250 g/L VOC.  Both are waterborne urethane Varnishes designed for residential 
and commercial traffic.  Both out-perform premium solvent-based Oil Modified Urethane-type 

finishes, including Bona's own brand. 
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One ostensibly legitimate reason for maintaining the higher VOC limit relates not to technology, but to 
aesthetics.  Arguments have been made that the lower-VOC waterborne finishes do not supply the 
“depth” or “richness” (color) to floors, moldings or other coated wood surfaces.  However, this objection 
is easily overcome.  The use of a natural stain under the finish produces the same effect.  Lower emission 
of VOCs is still achieved utilizing this approach.  Typical coatings systems for wood flooring consist of 
either two coats of solventbased finish over a stain or solventbased sealer, or three coats of finish.  Use of 
a <275 g/L topcoat results in a dramatic decrease in emissions as at least two of the applied coats are 
lower in VOC. Additionally stains are typically applied at much higher coverage rates than finishes (800 -
1000 sq. ft./gallon vs. 500 sq. ft./gallon), so less product is applied with correspondingly reduced 
emissions. Emissions are further reduced using waterborne products, because they eliminate the need to 
tack with solvent between applications of finish, and application tools are cleaned with water rather than 
solvent. 
 
In truth, with support from the market, manufacturers would have no problem completely supplanting 
higher-VOC products with lower-VOC product formulations for the Clear Wood Coatings category. 
Unfortunately, the market continues to be influenced by Professional Contractors (and to a certain extent 
by the homeowner “DIY” user) who drive the demand for higher solvent-based products. There are three 
reasons for this. First, users of Clear Wood Finish products cling to the misguided perception that 
waterborne finishes are less durable than solvent-based finishes. Years of independent lab and field 
testing contradict this widely-held belief. Progress in changing this attitude continues as more users see 
the results through ongoing educational efforts by manufacturers such as Bona. 
 
Secondly, waterborne products do initially cost more than their solvent-based counterparts, based on 
material cost.  However, die reduced dry-time of waterborne products allows die user to complete more 
jobs in less time—two days as opposed to three in most cases. Importantly, the consumer does not have to 
incur outside housing expenses, and businesses suffer less downtime while the work is being done. Thus, 
from an overall job cost analysis, contractors can potentially make more money, and the total expense to 
the consumer is actually less when all costs are considered  
 
Thirdly, the application methods for waterborne products are somewhat different and require different 
application tools than those used for solvent-based products. The resistance to learning new skills may be 
understandable, but it can certainly be overcome with only a modicum of training.  One-day schools are 
presented throughout the country and throughout the year by several industry organizations (National 
Wood Flooring Association, National Oak Flooring Manufacturers Association) as well as traveling 
demonstrations hosted by Bona and other manufacturers. Our in-house training experience supports that 
this resistance to change and learning alternate skills is also an issue of habit.  Contractors who start their 
careers using waterborne products, and are then forced to use solventbased products (e.g., to meet an 
architect specification) cannot understand why anyone would prefer to use solventbased products.  They 
realize the benefits that waterborne products provide. 
 

In any event, these same three objections were made when paint contractors were switching from 
solventbased enamels to waterborne latex emulsions, and the paint market is now dominated by products 
in the latter category. 
 
Elimination of Quart Exemption.   [(g)(l)(A)] Bona also supports elimination of the quart exemption for 
the categories of Clear Wood Finishes and Sanding Sealers.  The same arguments for the use of lower- 
VOC products above apply here as well.  The use of four quart containers results in the same, if not more, 
VOC emissions as one gallon.  Furthermore, the practice of emptying multiple quarts of product into a 
five-gallon pail (which is necessitated because large application tools cannot fit into a quart-sized 
container) defeats the purpose and intent of the quart exemption.  While the quart exemption is still 
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appropriate for small volume coatings such as stains, graphic art paints, etc., it is not justified for these 
categories. 
 
We appreciate your consideration of these comments, and we look forward to participating in this 
ongoing process.  
 
Yours very truly,  
 

 

  
Gerald E. Thompson 
Director of R&D/QC/Regulatory Compliance 
BonaKemi USA, Inc.
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1-1 Based on several comments received from the commentators regarding adequate time to 
reformulate and commercialize a product, staff has revised the proposed implementation 
date from January 1, 2005 to July 1, 2006 for clear wood finishing, water proofing 
sealers, waterproofing concrete/masonry sealers, and stains.  While staff has included an 
extensive list of products in Appendix A that already comply with the proposed limits, 
the revised proposal provides over 30 months to companies that do not have compliant 
products for reformulation and commercial introduction. 

 
1-2 Additional evaluation of the “Low Solids Interior Stains” and “Low Solids 

Waterproofing Sealers” categories indicates that the overall volume of products that meet 
the low solids definition is low, and therefore the emission reduction benefits using the 
current data is low and does not warrant a change.  Staff has revised its proposal to 
remove all specialty low-solids definitions and retain the low-solids coating category 
with a VOC limit (material) of 120 g/l. 

 
1-3 Staff recognizes your support for a VOC limit of 275 g/l for clear wood coatings, 

including varnishes.  Staff also appreciates your comments regarding the small container 
exemption, but disagrees that adequate substitute products are not available for varnishes.  
Appendix A lists numerous clear wood coatings that comply with the proposed limit, 
which are also available in small containers.  Therefore, staff is proposing to delete the 
small container exemption for clear wood coatings, effective July 1, 2006.  However, in 
response to your comment, staff is also considering an alternate proposal that phases out 
the exemption and in the interim establish maximum VOC limits for coatings in those 
small containers.  Specifically, exemption would be deleted effective July 1, 2008 and in 
the interim, the maximum VOC limit for varnishes and sanding sealers sold in small 
containers will be 450 g/l, and 550 g/l for lacquers. 

 
1-4 Staff has conducted an extensive technology assessment and concluded that numerous, 

well performing products are available and in use that comply with the proposed VOC 
limit of 50 g/l.  The proposed implementation date is January 1, 2005.  However, staff has 
also created a new category for Aluminum Roof Coatings and proposed a VOC limit of 
100 g/l, effective January 1, 2005.  Lastly, for roof coatings that have a Energy Star 
certification and have a VOC content of 100 g/l or less, the proposed implementation date 
is January 1, 2007. 

 
1-5 Staff appreciates your supporting comment regarding the technical feasibility of 

reformulating opaque and solid color stains intended for both horizontal and vertical 
surfaces at the proposed VOC limit of 100 g/l.  The staff has revised the implementation 
date to July 1, 2007.  For other types of stains, including clears, toners, and semi-
transparent, staff has included numerous products in Appendix A that comply with the 
proposed limit of 100 g/l.  Additionally, the AVES study, as well as information from 
KCMA, indicates that clear and semi-transparent stains, as well as toners, that comply 
with the proposed VOC limit of 100 g/l can be formulated, and are commercially 
available and used.  Splitting the category into vertical vs. horizontal uses is not feasible 
since it could exacerbate the potential substitution of a lower-VOC stain with a higher-
VOC stain, and cause enforceability issues. 
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1-6 Numerous manufacturers with clear and semi-transparent stains are included in Appendix 

A, including non-opaque stains.  The manufacturers of these stains indicate that they do 
not have issues related to lapping and open time.  The AVES Study evaluated the open 
time and lapping characteristics of low-VOC stains with higher-VOC solvent-based 
stains and concluded that the lower-VOC formulation applied without any problems, 
resulting in a good quality finish. 

 
1-7 Staff appreciates your comments regarding non-opaque stains, intended for vertical and 

horizontal surfaces.  The proposed compliance date for stains, including non-opaque 
stains, has been revised to July 1, 2007, providing for sufficient time to reformulate, field 
test, and conduct weathering studies.  This extension of the implementation date is 
supported by the NPCA comment letter, comment #6-7. 

 
1-8 Staff has revised the proposed VOC limit for waterproofing sealers from 50 g/l to 100 g/l.  

Additionally, the implementation date has been revised from January 1, 2005 to July 1, 
2006, providing for sufficient time to reformulate and conduct one to two years of 
accelerated weathering, wear testing., and any other testing prior to commercialization. 

 
1-9 Staff has revised the implementation date for waterproofing concrete/masonry sealers 

from January 1, 2005 to July 1, 2006, an additional six months beyond your requested 
implementation date.  Additionally, the proposed VOC limit for this category has been 
revised from 50 g/l to 100 g/l. 

 
1-10 Staff appreciates your comments and concerns regarding the implementation dates, and 

has revised its original proposal, extending the proposed implementation dates by an 
additional 18 months, which provides the time necessary to reformulate, conduct 
accelerated field testing, as well as actual field testing prior to commercializing a product. 
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2-1 While staff appreciates your comments regarding the implementation date, as well as the 

time necessary for research and development, laboratory- and field-testing, long term 
exterior exposure studies, and revision of labels and product literature, staff disagrees 
with your recommended implementation date of January 1, 2008.  However, staff has 
revised the proposed implementation date from January 1, 2005 to July 1, 2006 for clear 
wood coatings, waterproofing sealers, waterproofing concrete/masonry sealers, and July 
1, 2007 for stains.  These dates are warranted due to the large amount of coatings that 
already meet our proposed limits and are commercially available today.  The staff report 
includes a table that summarizes the market penetration of the proposed limits for each 
coating category, as of sales in the year 2000.  This revision results in more than 30 – 42 
months for research and development, laboratory- and field-testing, long term exterior 
exposure studies, and revision of labels and product literature.  This revised schedule is 
well supported by other commentators, including comments included in Comment Letter 
#1 and Comment Letter #6. 

 
2-2 Staff agrees that the small container exemption may be necessary for some niche 

products.  Staff also appreciates your past correspondence regarding this issue.  Staff 
recognizes that sanding sealers and varnishes represent a large percentage of the overall 
volume of sales in small containers.  Staff’s research shows that the main reason for these 
coatings sold in small containers is for small projects, and that the products listed in 
Appendix A are all adequate replacements for their higher-VOC counterparts currently 
sold in small containers.  However, staff has revised the implementation date for 
removing the small container exemption to July 1, 2006.  In response to comments, staff 
is also considering an alternate proposal that phases out the exemption and in the interim 
establish maximum VOC limits for coatings in those small containers.  Specifically, the 
exemption would be deleted effective July 1, 2008 and in the interim, the maximum VOC 
limit for varnishes and sanding sealers sold in small containers will be 450 g/l, and 550 
g/l for lacquers.  Furthermore, the AVES Study clearly illustrates the ability of the low 
VOC varnishes, sanding sealers, and lacquers to replace existing high VOC products for 
initial coating, as well as touch-up and repair. 

 
2-3 Staff appreciates the comments regarding ‘reactivity’, as well as a simplistic comparison 

of overall ozone potential from solvent-based formulations compared to waterborne 
formulations.  However, as indicated in the staff report and the existing rule language, the 
AQMD recognizes the potential of reactivity as an alternative ozone control strategy, as 
well as recognizes the limitations of currently available data on MIR values, mainly the 
uncertainty associated with the current data, as published in numerous reports by the 
experts in the field, namely Dr. William Carter, CE-CERT.  Additionally, recognizing the 
recent construction of a state-of-the art chamber at the CE-CERT facility at University of 
California, Riverside, as well as the AQMD’s on-going support of this concept, the 
AQMD has contracted with CE-CERT to further study the reactivity and availability of 
VOC species most commonly found in waterborne and solvent-based coatings.  The 
scope of the project will focus on assessing the reactivity of VOC species most 
commonly found in solvent-based and waterborne architectural coatings, including 
studying ozone reactivities of low volatility solvents and re-evaluating uncertainties 
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resulting from current data and modeling.  The AQMD project will further explore the 
potential of the new environmental chamber to investigate availability of the low 
volatility solvents and coordinate the studies with other availability studies.  CARB has a 
limited pilot program in their Aerosol Coatings rule that allows the use of reactivity, 
because of the uncertainties associated with the reactivity-based approach, they do not 
support to expand its use as an alternative approach in the Suggested Control Measure for 
Architectural Coatings at this time.  Therefore, CARB has also contracted with CE-CERT 
to conduct additional studies in an effort to reduce the uncertainty of MIR values.  Both 
the AQMD and CARB contracts include additional analyses for the very solvent species 
highlighted in the comment letter.  Therefore, it is not prudent to analyze the ozone-
forming potential based on currently available MIR data.  Until adequate, peer-reviewed 
data is available on the MIR values of these solvent species, especially from the newly-
constructed chamber, the mass-based approach continues to be the only proven ozone 
control strategy.  Staff disagrees that having a lower VOC limit for stains, varnishes, and 
sanding sealers would be counterproductive to the air quality goal of ozone reduction.  
Lowering the overall volume of solvent from solvent-based formulations to waterborne 
formulations will continue to lower the VOC limits, and thereby reducing the ozone 
formation.  The MIR values are also dependant on scenario conditions, such as NOx 
availability.  Furthermore, averaging the MIRs of the compounds found in finishes is not 
the appropriate approach, but rather a composition weighted approach based on the 
amounts of compounds actually present in the finishes should be conducted.  An 
additional analysis comparing the typical solvents found in solventborne clear wood 
coatings indicates the presence of solvent species other than glycols.  These include 
toluene, xylene, and ethyl benzene, which all have significantly higher MIR values based 
on currently-available data.  The inclusion of additional VOC species found in 
solventborne coatings clearly show an overall higher average MIR value then with the 
glycols listed and included in waterborne formulations.  Lastly, the quantity of solvents 
found in solventborne formulations is much greater than the amount solvent found in 
waterborne coatings, which would make the weighted MIR significantly greater than the 
already higher average MIR.  The commentator is merely suggesting that the industry 
should continue to circumvent the rule requirements by not making any changes to the 
small container exemption.  Staff disagrees with this recommendation and is proposing to 
delete the small container exemption for clear wood coatings, effective July 1, 2006.  
However, in response to your comment, staff is also considering an alternate proposal 
that phases out the exemption and in the interim establish maximum VOC limits for 
coatings in those small containers.  Specifically, exemption would be deleted effective 
July 1, 2008 and in the interim, the maximum VOC limit for varnishes and sanding 
sealers sold in small containers will be 450 g/l, and 550 g/l for lacquers. 

 

2-4 Staff appreciates the commentator’s understanding and history of the ceiling limit for 

Quick-Dry Primers, Sealers, and Undercoaters.  During the development of the 

Averaging Compliance Option, discussions between CARB and the AQMD resulted in 

an agreement relative to specific ceiling limits.  An exception to this agreement existed 

for the category of Quick Dry Primer/Sealer/Undercoaters.  Whereas AQMD established 

the ceiling limit for this category at 350 g/l, for Statewide Averaging purposes, CARB 

established a ceiling limit of 450g/l of VOCs.  The established ceiling limits are intended 
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to provide manufacturers enough flexibility to meet the lower VOC limits without 

exceeding limits that have been in effect in California for many years.  During meetings 

in 2001 and 2002 with manufacturers interested in averaging Quick-Dry Primers, Sealers, 

and Undercoaters the issue of ceiling limits and “Grandfathering” those companies that 

previously submitted annual reports under the exemption portion of the rule was 

discussed.  Under the National AIM regulation, coating manufacturers may produce and 

distribute coatings in excess of the National Standards and pay emission exceedance fees 

to the EPA.  It is the AQMDs and CARBs contention that introducing products in excess 

of national standards into our state and our local air district should not be allowed.  A 

compromise was reached with those manufacturers that had submitted annual reports for 

2001 for the Quick-Dry Primers, Sealers, and Undercoaters category that wished to 

average those products as part of their ACO Plan for 2002 and 2003.  A ceiling limit of 

450 g/l was allowed in order to conform to the CARB Statewide Averaging Program.  

With the sunset of the exemption for this category on January 1, 2003, all coating 

manufacturers must now meet the 200 g/l VOC limit as stated in the Table of Standards 

for Rule 1113.  As such, the previous high limit of 350 g/l shall apply for manufacturers 

wishing to take advantage of the ACO.  The few manufacturers that previously submitted 

plans for this category at the 450 g/l ceiling limit have expressed concern that they have 

not been given enough time to reformulate their products in this category, as they had 

assumed that they would continue to be allowed to average at the higher ceiling limit.  

The AQMD has agreed to allow those manufacturers to remain at the higher limit until 

July 1, 2006, at which time they will need to attain the ceiling limit of 200 g/l for 

averaging purposes, as well all other manufacturers wishing to average coatings in this 

category at that time.  The limit for this category will be 100 g/l beginning July 1, 2006.  

Since there are many coatings currently available that meet, and have lower VOC content 

than the future limit, the AQMD believes that this additional time should give those few 

manufacturers the necessary additional time to reformulate. Staff disagrees that the higher 

VOC products perform better than their lower-VOC counterparts.  AQMD’s prior 

studies, including the NTS and KTA-TATOR studies have evaluated primers, sealers, 

and undercoaters, including dry time characteristics, and found that, when used in the 

Southern California, the waterborne primers, sealers, and undercoaters with VOC 

contents between 0 and 200 g/l actually dried faster than the solvent-based products with 

VOC contents at or greater than 350 g/l.  Those studies also concluded that the lower-

VOC products were superior in some key performance characteristics. 

 
2-5 Staff appreciates the comments regarding waterproofing sealers and waterproofing 

concrete/masonry sealers.  Staff has revised the proposal to increase the VOC limit from 
50 g/l to 100 g/l for both categories, as well as delay the implementation date from 
January 1, 2005 to July 1, 2006.  This establishes a similar implementation date as the 
primers, sealers, and undercoaters category.  Staff believes that the proposed VOC limit 
of 100 g/l is feasible based on the availability of compliant products available and sold 
(Appendix A), as well as comments received from other commentators (Comment Letter 
#1).  Staff agrees with the commentator regarding the low-solids coatings category and 
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has revised the proposed rule to eliminate any additional low-solids categories, as well as 
the proposed VOC limit of 50 g/l on a material basis. 
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3-1 On July 31, 2003, Rule 1113 staff met with five roof coating manufacturers and a 

representative of the roofing union association at AQMD Headquarters.  As one of the 
largest roofing product manufacturers in California, the Henry Company was invited to 
attend but for unknown reasons failed to participate.  During this meeting, participants 
agreed that clay emulsion basecoats combined with white reflective coatings or 
waterborne aluminum reflective coatings held the most important position in built-up 
roof application in the South Coast air basin.  Other synthetic rubber roofing materials are 
applied and bonded together with adhesive under the constraints of Rule 1168 – Adhesive 
and Sealant Applications.  Because of the beneficial climate (application temperature and 
humidity) of this region, all protective top coats and/or basecoats with VOC of less than 
50 g/l could be accommodated with either a white reflective or waterborne aluminum 
coating.  This included coatings applied to urethane foam systems as well.  When 
considering the California 2005 Building Energy Efficiency Standards (Title 24) for low-
rise residential buildings and low-sloped roofs (thermal emittance of 0.75 and reflectivity 
of 0.70 for nonresidential low-slope and 0.40 for residential low-rise) it would be difficult 
for an aluminum coating to meet the emissivity requirements, except by having 
reflectivity in excess of 0.70 under the exception clause, and further the reflectance of 
aluminum coatings may not be this high.  Given the input from these coating 
manufacturers, it was agreed that a standard of 50 grams of VOC per liter, less water was 
the most environmentally friendly, occupant friendly, solution that also complied with 
Title 24 and could be applied to a wide range of roofing substrates. 

 
3-2 Staff has revised the proposal by clarifying the definition of roof coatings in Rule 1113 to 

exclude asphaltic roof coatings applied to nonmembrane roofs.  According to Rule 1168 
– Adhesive and Sealant Applications, all nonmembrane roof applications involving the 
use of plastic or asphalt roof cement, asphalt roof coatings, and cold application cement 
have no applicability in Rule 1113.  Staff also believes that emergency roof repairs fall 
under the constraints of Rule 1168 because the materials are roofing sealants, but cannot 
state that all bituminous roof coatings are regulated under Rule 1168, only those that are 
applied to nonmembrane roofs. 

 
3-3 Staff has listed in Appendix A numerous technical data sheets for acrylic white reflective 

coatings on the marketplace that are specified for use on various thermoplastic membrane 
roofing materials including sprayed in place foam, Hypalon and EPDM.  These coatings 
provide high reflectivity and emissivity and are flexible, breathable, and chemical fallout 
and UV resistant.  Staff therefore believes that low-VOC white acrylic reflective coatings 
have applicability across the environmental spectrum of the South Coast Air Bain.  
Furthermore, these coatings when properly applied have longevity, as they can be 
warranted for up to 15 years.  Staff agrees that climate extremes can have negative 
impacts on successful coating of any kind, particularly in colder environments.  Data with 
respect to average monthly minimum and maximum temperatures, as well as annual 
average temperatures can be found in the published paper by the SCAQMD, titled A 
Climatological-Air Quality Profile, California South Coast Air Basin, November 1980.  
Many years of data are represented here ranging from 4 years to a high of 64 years.  Only 
the mountain locations of Mount Wilson, Sandberg (LA County) and Arrowhead (San 
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Bernardino County) registered minimum average temperatures below 40°F from three to 
six months out of the year.  In these places, low-sloped roofs, which are typical of 
thermoplastic roofing installations, are not employed due to possible snow loading.  The 
average annual temperatures of the four counties encompassing the AQMD are above 

50°F.  Most waterborne materials can be applied at 50°F and are not recommended for 

use when the temperature is less than 50°F.  In addition, professional applicators realize 
that there are optimum conditions and seasons to apply roof coatings to avoid voiding 
manufacturer’s warranties.  Lastly, Rule 1113 contains a specialty coating category called 
Bituminous Roof Primers that have a VOC limit of 350 g/l.  Staff, at this time, does not 
propose a lower limit for these bituminous roof primers. 

 
3-4 Because of the chemical solvency of solvent-based coatings to dissolve dirt and other 

contamination, they are more forgiving in application than waterborne coatings.  Staff 
recognized this problem by avoiding any VOC content reductions on bituminous roof 
primers.  With the application of solvent-based primer to bituminous roofing materials, 
any surface can be prepared to accept basecoats and subsequent topcoats.  Metallic roof 
coatings with VOC contents of 500 grams per liter are excessively high, particularly in 
light of the availability of waterborne aluminum roof coatings that can be formulated 
with VOC contents at or below 100 grams per liter.  Upon further consideration, staff is 
recommending a separate category for aluminum roof coatings and setting a lower limit 
consistent with the lowest VOC containing waterborne aluminum roof coating emulsions, 
consistent with Title 24 for roof additions, alterations, and repairs (0.30 reflectivity) and 
opening the possibility of new aluminum roof coatings to achieve the high standards for 
new construction of the California energy code.  A definition of aluminum roof coatings 
has been added as well, setting the elemental aluminum content to 0.7 pound of elemental 
aluminum per gallon of coating.  We agree that waterborne aluminum coatings may be 
prone to chemical reactions that produce hydrogen and aluminum oxide stoichiometricly 
and the rate of reaction is accelerated by the addition of heat.  Excessive pressure buildup 
and oxidation of the aluminum flake have been minimized through proprietary additives 
that slow this reaction.  United Coatings, manufacturers of waterborne aluminum 
coatings, indicate that several drums of aluminum coating have been in storage for three 
years without excessive pressure buildup issues.  If little hydrogen has been produced in 
three years with the chemical additive, it is necessarily true that little oxidation has also 
occurred.  Most waterborne aluminum roof coatings are purchased in bulk and 
professionally applied within a short period of time, so that chemical reactions are not a 
concern.  In the case of consumer use and storage of waterborne aluminum roof coatings, 
a pressure relief valve is installed on the containers sold to consumers, which ensures that 
pressure build-up will not occur.  White reflective coatings are typically marketed to 
consumers. 
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4-1 The AQMD appreciates the commentators concerns regarding the lower limit for 

waterproofing concrete/masonry sealers and the proposed VOC limit of 50 g/l.  In 
response to the comment, staff has revised the proposal to provide an additional 18 
months for companies that currently manufacture and sell solvent-based products to be 
able to reformulate and test waterborne formulations.  Additionally, in response to the 
comments, staff has increased the proposed VOC limit of 50 g/l to 100 g/l, allowing for 
additional new formulations using readily-available resin chemistry.  Appendix A lists 
numerous manufacturers and products that comply with the proposed limit of 100 g/l, 
indicating the availability of a variety of resin systems, including acrylics, epoxies, and 
urethane-based waterproofing concrete/masonry sealers.  Additionally, the 2003 CARB 
Survey of Architectural Coatings sold in 2000 indicates that 38% of the volume of 
waterproofing concrete/masonry sealers complied with the 100 g/l proposed limit to be 
implemented on July 1, 2006.  Staff has also conducted a thorough socio-economic 
impact and cost-effectiveness analyses and deemed that the potential additional cost of 
the proposed rule amendment is reasonable and within an acceptable cost-effectiveness 
criteria adopted by the AQMD board. 

 
4-2 Staff disagrees that acrylic solvent-based products are superior in performance than 

waterproofing concrete/masonry sealers.  The AVES study includes a side-by-side 
comparison of acrylic, alkyd, and epoxy-based sealers that clearly shows the superior 
performance of the zero-VOC epoxy-based waterproofing concrete/masonry sealer 
compared to the alkyd- and acrylic-based sealers.  Additionally, the environmental 
assessment has a detailed analysis comparing the health impacts from use of solvent-
based and waterborne coatings, including the potential of exposure to isocyanates.  The 
environmental assessments clearly highlight the benefits associated with reduced health 
impacts, as well as the availability of low-toxicity isocyanates available for two-
component urethane products.  Lastly, a thorough analysis was conducted that shows that 
free isocyanate monomer is only a concern when a two component urethane coating is 
improperly mixed and sprayed, which is typically not the method of application by 
consumers. 

 
4-3 Staff’s technology assessment clearly indicates that lower-VOC waterproofing 

concrete/masonry sealers are readily available and perform at an equal or in some cases 
superior level than their higher-VOC counterparts.  Appendix A lists several of these 
products that comply with the proposed limit for waterproofing concrete/masonry sealers, 
including products used to coat driveways, patios, decks, and garages for residential and 
commercial applications.  Staff has also observed the application of some of these 
products and interviewed property managers that used these products.  Most of the 
property managers that used the low-VOC waterproofing concrete/masonry sealer are 
satisfied with their performance to date.  Therefore, staff does not believe that it is 
warranted to propose a separate category for these substrates. 
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5-1 Staff has conducted an extensive technology assessment for roof coatings, and agrees that 

there are numerous types of roof coatings.  However, staff disagrees with the simplistic 
approach of comparing VOC emissions  from a single coat of an aluminum coating with 
a system comprised of a single coat of metal primer and one or two top coats of latex roof 
coating.  Emissions are determined by using the material VOC (with water and exempt 
compounds) content of a coating rather than the coating VOC (less water and exempt 
compounds) content.  Staff analysis found that emissions from applications of a primer 
coat and waterborne top coat are comparable or even less than a single coat of 
solventborne roof coating.  Appendix A lists numerous roof coatings that comply with the 
proposed VOC limit of 50 g/l, and based on meetings with numerous manufacturers of 
roof coatings, perform as well as roof coatings with VOC content of 250 g/l.  Staff has 
listed in Appendix A numerous technical data sheets for acrylic white reflective coatings 
on the marketplace that are specified for use on various thermoplastic membrane roofing 
materials including sprayed in place foam, Hypalon and EPDM.  These coatings provide 
high reflectivity and emissivity and are flexible, breathable, and chemical fallout and UV 
resistant.  Staff therefore believes that low-VOC white acrylic reflective coatings have 
applicability across the environmental spectrum of the South Coast Air Bain.  
Furthermore, these coatings when properly applied have longevity, as they can be 
warranted for up to 15 years.  Staff agrees that climate extremes can have negative 
impacts on successful coating of any kind, particularly in colder environments.  Data with 
respect to average monthly minimum and maximum temperatures, as well as annual 
average temperatures can be found in the published paper by the SCAQMD, titled A 
Climatological-Air Quality Profile, California South Coast Air Basin, November 1980.  
Many years of data are represented here ranging from 4 years to a high of 64 years.  Only 
the mountain locations of Mount Wilson, Sandberg (LA County) and Arrowhead (San 

Bernardino County) registered minimum average temperatures below 40°F from three to 
six months out of the year.  In these places, low-sloped roofs, which are typical of 
thermoplastic roofing installations, are not employed due to possible snow loading.  The 
average annual temperatures of the four counties encompassing the AQMD are above 

50°F.  Most waterborne materials can be applied at 50°F.  In addition, professional 
applicators realize that there are optimum conditions and seasons to apply roof coatings 
to avoid voiding manufacturer’s warranties.  For coatings that are currently certified 
under the USEPA Energy Star Program and have a VOC content of 100 g/l or less, the 
implementation date has been extended to January 1, 2007. 

 
5-2 The AQMD appreciates the commentators concerns regarding the lower limit for 

waterproofing concrete/masonry sealers and the proposed VOC limit of 50 g/l.  In 
response to comments, staff has revised the proposal to provide an additional 18 months 
for companies that currently manufacture and sell solvent-based products to be able to 
reformulate and test lower-VOC waterborne formulations.  Additionally, in response to 
the comments, staff has increased the proposed VOC limit of 50 g/l to 100 g/l, allowing 
for additional new formulations using readily-available resin chemistry.  Appendix A lists 
numerous manufacturers and products that comply with the proposed limit of 100 g/l, 
indicating the availability of a variety of resin systems, including acrylics, epoxies, and 
urethane-based waterproofing concrete/masonry sealers.  These products represent a 
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variety of uses, including concrete driveways, pool decks, vertical concrete block walls, 
concrete tilt up walls, and exposed aggregate.  The list also includes products 
recommended for above-grade and below-grade, as well as interior and exterior uses.  
Lastly, there are several penetrating sealers that meet the DOT requirements, as tested 
under the NCHRP 244 tests.  The AVES study includes a side-by-side comparison of 
acrylic, alkyd, and epoxy-based sealers that clearly shows the superior performance of the 
zero-VOC epoxy-based waterproofing concrete/masonry sealer compared to the alkyd- 
and acrylic-based sealers.  Lastly, the availability and use of these products clearly 
demonstrate that these products perform well, especially since they are being used in the 
absence of any regulatory requirements. 

 
5-3 Staff appreciates the commentator’s understanding of water repellant and waterproofing 

sealers.  Rule 1113 – Architectural Coatings defines waterproofing concrete/masonry 
sealers with both penetrating and film-forming sealers, and the manufacturer has the 
obligation to categorize their product for its specific use, and should not have any false 
representation. 

 
5-4 Staff recognizes that the commentator does not provide any comments on the proposed 

VOC limits and implementation dates for stains, varnishes, and sanding sealers. 
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6-1 Staff appreciates the commentators desire to work with the AQMD on developing a 
proposed rule that achieves emission reductions with the need to maintain the availability 
of coatings that perform adequately for their intended uses.  This perspective has been 
utilized by the AQMD in the past and continues to remain open minded to take into 
account suggestions and recommendations from industry with technical data to support 
those suggestions and recommendations. 

 
6-2 Staff has had numerous public meetings with industry, and has had numerous discussions 

with manufacturers that have expressed interest in meeting privately with staff.  Staff has 
provided the scope of the proposal to industry, including specific coating categories, at 
earlier working group meetings held on March 20, 2003, May 6, 2003, and July 16, 2003, 
and disagrees with the commentator that they were not provided the rule proposal prior to 
August 19th, 2003.  Actual rule language and a preliminary staff reportwas developed and 
provided to the industry on August 19th, 2003, and the public hearing was postponed by 
one month, providing ample time for a meaningful exchange of information.  Staff has 
also provided other information pertaining to the proposal, including alternative methods 
of reducing emissions from this source, including the potential to improve transfer 
efficiency for coatings applied, as well as the proposal to reduce emissions from clean-up 
solvents used in architectural coating applications.  However, to date, the AQMD has not 
received any technical studies, performance data, additional compliant coatings or other 
information from the commentator or its member companies.  The only meaningful 
feedback has been limited to the products included in Appendix A, and staff would like to 
thank the commentator and it’s member companies.  Additionally, with respect to the 
request for additional time to discuss the proposal, staff has delayed the public hearing by 
an additional month to provide more time for meaningful exchange with the industry. 

 
6-3 Staff has provided the scope of the proposal to industry, including specific coating 

categories, at earlier working group meetings held on March 20, 2003, May 6, 2003, and 
July 16, 2003, and disagrees with the commentator that they were not provided the rule 
proposal prior to August 19th, 2003.  Actual rule language and a preliminary staff report 
was developed and provided to the industry on August 19th, 2003, and the public hearing 
was postponed by one month, providing ample time for a meaningful exchange of 
information. 

 
6-4 See Response to Comment #6-2.  Additionally, the AVES study was conducted by the 

Technology Advancement Office and completed in March 2001, which resulted in a 
contract dispute with the contractor.  That dispute has been recently resolved and the 
AQMD is now able to reference and publish the report, making it available to the public.  
Staff also wants to clarify that this study is not “the bases” but merely an example of 
performance capabilities of a low-VOC products on a side-by-side basis with higher 
VOC products.  Staff disagrees that an additional ninety days will increase the flow of 
information from industry, but is proposing to extend the public hearing by an additional 
30 days to provide additional time to industry to review the AVES study, the revised staff 
proposal, and most importantly, provide technical information to the AQMD to refute the 
staff findings.  Staff has repeatedly requested this technical information from industry in 
working group meetings, the public workshop, and the public consultation meetings, 
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which include numerous member companies of the commentator.  To date, staff has not 
received any such empirical studies from industry.  Some of the products developed 
under the AVES study, specifically clear wood coatings, have now been commercialized 
by Rustoleum Corporation, a major national paint manufacturer. 

 
6-5 The commentator (National Paint & Coatings Association) suggests that its member 

companies are not truthful in the information forwarded to end-users in product and 
technical data sheets.  The product and technical data sheets reviewed by staff contain 
actual test results, as reported by manufacturers, and staff has no reason to believe that 
the manufacturers are intentionally misleading the end-users, and would not do so in light 
of our litigious society.  However, staff does not solely rely on information in the 
technical data sheets.  Staff has reviewed performance of the lower-VOC products in 
discussions and testing from manufacturers of these products, including BONA-KEMI.  
Additionally, staff has reviewed KCMA certification requirements and found several 
products that comply with these standards, and are used both in the field and shop 
environments.  Lastly, staff has evaluated a case studies report published by USEPA, 
which concludes that numerous clear wood products, including stains, sanding sealers, 
and clear wood topcoats have been successfully used by numerous wood coatings shops, 
and that additional staff research indicates that these same products are used in the field.  
Additionally, staff has conducted numerous site visits to observe the actual application of 
low-VOC products, as well as review substrates that were previously coated with the 
low-VOC products, including waterproofing sealers, waterproofing concrete/masonry 
sealers, stains, and clear wood coatings.  The Staff Report provides a summary of staff’s 
findings from the field visits conducted.  Staff is currently evaluating their release of the 
detailed reports with the sites visited, prior to releasing the information to the public.  
Staff would again like to emphasize that information exchange is a two-way process.  
Even after numerous requests for this information, none of the NPCA companies nor 
NPCA have provided any of their side-by-side testing data that shows that lower-VOC 
products do not perform as well as their higher-VOC counterparts. 

 
6-6 Staff’s technical assessment shows that several manufacturers have indicated that they 

sell the same products, especially clear wood coatings, for shop and field finishing.  
SDA/Craft Technologies, a local manufacturer of compliant clear wood coatings, 
indicates that the same product is sold to the wood shops and field finishers, and is 
preferred by field finishers for lower odor, lower flammability, and superior performance.  
The commentator also does not provide any support for the notion that the lower-VOC 
clear wood coatings are not as easy to apply.  Staff’s assessment shows that lower-VOC 
clear wood coatings are applied using the same type of application methods (wiping for 
interior stain, brushing or spray) used to apply higher-VOC products.  The commentator 
also indicates that the AQMD recognizes that low-VOC products do not apply as easily 
and therefore has limited the residential use of industrial maintenance coatings.  The 
commentator does not consider why the residential use restriction was placed on 
industrial maintenance coatings.  The commentator is encouraged to review the 
environmental assessment from past rulemaking, which clearly indicates that the AQMD 
restricts use of industrial maintenance coatings in residential environment not because of 
their supposed difficulty in application, but due to the potential health concerns of spray 
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application of lower-VOC, two-component urethane coatings, an issue introduced by the 
industry for industrial maintenance coatings category in past rulemaking.  Staff believes 
that transfer of technology for shop coatings is possible and already underway by a 
variety of manufacturers of clear wood coatings, based on letters forwarded by these 
manufacturers that indicate that the same product used in a shop environment is used for 
field application. 

 
6-7  In response to the request for additional time, staff has revised the proposal to extend the 

compliance dates by an additional 18 months to provide more than 30 months for 
research and development, accelerated weathering and laboratory studies, and actual real 
time exterior exposure studies.  VOC emission reductions from amendments to Rule 
1171 – Solvent Cleaning Operations are close to achieving the SIP commitments.  
However, these emission reductions are subject to the technology assessments included in 
Proposed Amended Rule 1171, which may reduce the net emission reductions and create 
a shortfall for meeting the SIP commitments.  Therefore, the AQMD has the need for 
additional VOC emission reductions, including proposed Rule 1113 to meet the overall 
emission reduction goals from Control Measure CTS07, as well as other emission 
reductions committed to in the AQMP.  Appendix A is not intended to be all-inclusive, 
but merely a demonstration of the availability of compliant products with similar 
performance characteristics as their higher-VOC counterparts.  Staff has repeatedly 
requested additional information from industry, including NPCA and its members, to 
provide information regarding their product lines, including products that comply with 
the proposed limit, as well as any laboratory and field testing comparing performance of 
these products.  It is perplexing that the NPCA continues to request data from the AQMD 
that its member companies themselves generate.  Staff also believes that the lower-VOC 
products listed in Appendix A are viable alternatives to products currently sold in the 
district.  These products are currently available and are recommended for the same uses, 
with similar performance characteristics (i.e., they meet KCMA, NHCRP, etc. standards) 
as their higher-VOC counterparts.  Therefore, there is no basis to conclude that these 
products, if not already sold in the South Coast, would not be viable products for their 
recommended uses.  Staff agrees with your proposed implementation date of July 1, 
2006, which is also overall similar to the proposed implementation dates in Comment 
Letter #1. 

 

6-8 Staff research shows that a large volume of varnishes, stains, and lacquers are sold in 

small container not because of their superior performance, but for the reason that most 

consumers’ need for a small volume to conduct small projects, such as bars, tabletops, 

etc.  Staff agrees that the small container exemption may be necessary for some niche 

products, especially for touch-up and repair projects where compatibility of resin systems 

may be an issue.  Appendix A lists numerous adequate replacements for their higher-

VOC counterparts currently sold in small containers.  The AVES study contains the 

superior ability of the low-VOC varnish and lacquer systems on touch-up and repair, as 

compared to the traditional higher-VOC lacquer and varnish systems.  Therefore, staff is 

proposing to delete the small container exemption for clear wood coatings, effective July 

1, 2006.  However, in response to comments, staff is also considering an alternate 
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proposal that phases out the exemption and in the interim establish maximum VOC limits 

for coatings in those small containers.  Specifically, the exemption would be deleted 

effective July 1, 2008 and in the interim, the maximum VOC limit for varnishes and 

sanding sealers sold in small containers will be 450 g/l, and 550 g/l for lacquers. 
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7-1 The commentator agrees that the VOC limits for several coating categories can be further 

lowered, but at a cost and with additional time.  In response to the comment, the proposed 
implementation date for most of the affected coating categories have been revised from 
January 1, 2005 to July 1, 2006, providing an additional 18 months to reformulate, test, 
and commercialize low-VOC products.  For stains, the implementation date has been 
extended by an additional 42 months for additional testing.  Staff has also conducted a 
thorough socio-economic impact and cost-effectiveness analyses and deemed that the 
potential additional cost of the proposed rule amendment is reasonable and within an 
acceptable cost-effectiveness criteria adopted by the AQMD board. 

 
7-2 In response to this and other similar comments, staff has increased the proposed VOC 

limit for waterproofing sealers and waterproofing concrete/masonry sealers of 50 g/l to 
100 g/l, allowing for additional new formulations using readily-available resin chemistry.  
Appendix A lists numerous manufacturers and products that comply with the proposed 
limit of 100 g/l, indicating the availability of a variety of resin systems, including 
acrylics, epoxies, and urethane-based waterproofing concrete/masonry sealers.  See 
revised implementation date from Response #7-1.  Staff does not believe that the 
proposed limits will result in compromising performance, cost, and time. 

 
7-3 Staff recognizes that there are a variety of waterproofing sealers and waterproofing 

concrete/masonry sealers, and that formulations cover specific different uses.  Appendix 
A lists a large number of compliant products that represent a variety of uses, including 
concrete driveways, pool decks, vertical concrete block walls, concrete tilt up walls, and 
exposed aggregate.  The list also includes products recommended for above-grade and 
below-grade, as well as interior and exterior uses.  Lastly, there are several penetrating 
sealers that meet the DOT requirements, as tested under the NCHRP 244 tests.  The 
AVES study includes a side-by-side comparison of acrylic, alkyd, and epoxy-based 
sealers that clearly shows the superior performance of the zero-VOC epoxy-based 
waterproofing concrete/masonry sealer compared to the alkyd- and acrylic-based sealers.  
Lastly, the availability and use of these products clearly demonstrate that these products 
perform well, especially since they are being used in the absence of any regulatory 
requirements with such low VOC limits. 

 
7-4 Staff has revised the proposed VOC limit and implementation date for the waterproofing 

and waterproofing concrete/masonry sealers.  See Responses #7-1 & #7-2 for additional 
discussion. 
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8-1 Staff disagrees that an additional ninety days is necessary for the public hearing.  Staff 

has repeatedly requested testing data from manufacturers over the past 6 months, and 
have not received any information to date.  Staff, however, is providing for an additional 
30 days for a public hearing to further discuss the technical feasibility of the proposed 
amendments.  Staff believes that sufficient information is available and has been 
evaluated.  The specific tests listed for each category have been completed under the 
AVES study, by manufacturers including BONA KEMI, and for the KCMA certification.  
If the commentator has already conducted these studies or plans to conduct the proposed 
assessment, the AQMD requests that you forward the results to us for additional 
information. 

 
8-2 The AVES study conducted a detailed side-by-side analysis, comparing the performance 

characteristics of stains, varnishes and other clear wood coatings, and waterproofing 
sealers used on wood and concrete.  The overall conclusion of the study was that the low-
VOC and zero-VOC coatings performed at an equivalent, and for some performance 
characteristics, better than their higher-VOC counterparts.  The AQMD believes that the 
commentators company has acquired the rights to the technology developed under the 
AVES study and has that testing information available.  It is also staff’s understanding 
that the commentator’s company is starting to manufacture and market some of the 
technology developed under this study after extensive testing that validated the 
performance of these low- and zero-VOC products, including stains.  The AVES Study, 
specifically for interior stains shows similar performance in terms of grain raising for 
waterborne and solventborne products.  It also indicates that the waterborne stains dried 
significantly faster than two of the solventborne products, and had similar grain 
definition.  Therefore, staff disagrees with the comments pertaining to an increase in 
grain raising for waterborne interior stains.  Furthermore, Appendix A lists numerous 
products that meet the proposed VOC limits and list equivalent or superior performance 
characteristics.  The AQMD again requests any testing information collected by the 
commentator as additional information to review for the rulemaking, especially empirical 
information that refutes staff’s findings.  Staff is proposing to delete the small container 
exemption for clear wood coatings, effective July 1, 2006.  However, in response to 
comments pertaining to repair and touch-up, as well as formulation compatibility issues, 
staff is also considering an alternate proposal that phases out the exemption and in the 
interim establish maximum VOC limits for coatings in those small containers.  
Specifically, the exemption would be deleted effective July 1, 2008 and in the interim, 
the maximum VOC limit for varnishes and sanding sealers sold in small containers will 
be 450 g/l, and 550 g/l for lacquers. 

 
8-3  Staff is continuing to evaluate the need for this transition time and recognizes that the 

Averaging Compliance Option could allow the continued sale of higher-VOC 
formulations for limited volume needed for touch-up and repair uses 

 
8-4 Staff has evaluated several products currently available that contained acetone for 

consumer use.  Flammability concerns were analyzed in detail in the prior environmental 
assessments that concluded that use of acetone does not pose an additional risk, when 
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compared to coatings that contain toluene, xylene, and ethylbenze, all found in solvent-
based clear wood coating formulations.  As far as isocyanates are concerned, numerous 
products are included in Appendix A that do not contain any isocyanates.  Additionally, 
the prior environmental assessments evaluated the degree of potential risk of isocyanates 
and concluded that less toxic isocyanates are available for two-component urethane 
coatings, and that only application by spray creates a potential health concern, which is 
not typically used by consumers. 

 
8-5 Appendix A includes retail price of compliant products with higher-VOC products, and 

finds that the incremental costs of products that comply with the proposed limits is 
relatively low, mainly less than a 10% increase.  However, as a part of the staff report, 
staff is evaluating even higher costs at the retail level to assess a worst case scenario, 
which shows that the overall cost-effectiveness is within the criteria previously adopted 
by the AQMD Board. 

 
8-6 See Responses #8-1 to #8-5. 
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9-1 Staff disagrees that the proposal casually eliminates products that perform well and also 
disagrees that traditional solvent-based varnishes exhibit superior performance 
characteristics and appearance characteristics.  The AVES study evaluated a low-VOC 
waterborne varnish formulation that used the RESILEX® resin system and compared its 
performance to three other commercially available varnishes with VOC content ranging 
from 250 g/l to 450 g/l.  This evaluation indicated that the zero-VOC varnish had similar 
dry time characteristics, had the least grain raising, exhibited similar orange peel 
performance, had good sprayability, and had the best sag resistance.  Under a systems 
analysis, where wood was stained and then subsequently coated with a sanding sealer, 
and two coats of a varnish, each system using the recommended stain and sanding sealer, 
the overall appearance qualities for the low-VOC varnish were similar to the higher-VOC 
varnish systems.  The low-VOC system also exhibited the best hardness performance, 
and chemical resistance characteristics properties than the other three systems.  
Additionally, numerous manufacturers have varnishes with VOC of less than 275 g/l that 
meet the KCMA standard, requiring extensive performance testing. 

 
9-2 Staff research shows that a large volume of varnishes, stains, and lacquers are sold in 

small container not because of their superior performance, but for the reason that most 
consumers’ need for a small volume to conduct small projects, such as bars, tabletops, 
etc.  Staff agrees that the small container exemption may be necessary for some niche 
products, especially for touch-up and repair uses when coating compatibility issues exist.  
Appendix A lists numerous adequate replacements for their higher-VOC counterparts 
currently sold in small containers for the categories included in the current proposal.  
Therefore, staff is proposing to delete the small container exemption for clear wood 
coatings, effective July 1, 2006.  However, staff is also considering an alternate proposal 
that phases out the exemption and in the interim establish maximum VOC limits for 
coatings in those small containers.  Specifically, the exemption would be deleted 
effective July 1, 2008 and in the interim, the maximum VOC limit for varnishes and 
sanding sealers sold in small containers will be 450 g/l, and 550 g/l for lacquers.  The 
commentator is merely suggesting that the industry should continue to circumvent the 
rule requirements by not making any changes to the small container exemption.  Staff 
disagrees with this recommendation and continues to propose removal of the exemption 
for clear wood finishes. 

 
9-3 As indicated in Response to Comment #9-1 and #9-2, adequate replacement products are 

available that can be suitable replacements products for their higher-VOC counterparts.  
Staff appreciates the commentator’s assistance in correcting Draft Appendix A, and has 
requested additional information about the commentator’s compliant products currently 
sold in the marketplace.  The commentator is merely expressing his opinion on the 
potential impacts on the marketplace that lower-VOC varnishes could have, but does not 
support the lower performance claims with any empirical studies like the AVES study 
performed under a AQMD contract, which clearly shows the equivalent or superior 
performance of the low-VOC varnish system, as compared to the higher-VOC 
solventborne varnish systems.  Furthermore, Appendix A lists numerous waterborne 
varnishes that have a VOC content less than the proposed VOC limit of 275 g/l and are 
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commonly used as exterior varnishes.  Therefore, staff does agree that the proposal will 
create huge gaps in the marketplace. 

 
9-4 Staff’s technology assessment shows that numerous clear wood coatings that are 

appropriate substitutes are currently available and in use for varnishes, lacquers, and 
sanding sealers.  They are considered distinct categories, as illustrated by each one 
having a definition in the rule; however, technology that performs well exists today for 
the proposed limit of 275 g/l for each of these categories.  As far as the detailed CARB 
survey data is concerned, the AQMD has a confidentiality agreement with CARB to 
review and summarize the CARB-verified data.  Without violating the confidentiality 
agreement, the AQMD cannot release the detailed data, including sales volume and actual 
VOC content information to the public.  The commentator may consider obtaining the 
data from CARB directly. 

 
9-5 Appendix A and the staff report lists some exterior deck stains.  Okon Co. manufactures 

and sells a product called DECK STAIN, which is a water-based water repellent and 
wood stain for horizontal wood applications.  This product is designed for decks, milled, 
pressure-treated, and rough lumber.  ASTM testing results show that this product 
performs equally or better than its higher-VOC counterparts.  For example, this product 
passes the QUV 1,000 hour test for Ultraviolet light resistance, as well as ASTM D3359-
90 for vapor transmission.  VOC is approximately 100 g/l.  Columbia Paint & Coatings 
manufactures and sells the Woodtech Solid Color Pre-Stain (09-870), a low VOC (62 g/l) 
interior and exterior bare wood substrates.  The technical information from the 
manufacturer indicates “excellent color retention, good penetration, and recoat 
properties.”  The company representative indicated that this product forms a hard film 
that is abrasion resistant.  Epmar Corporation also manufacturers and sells a variety of 
low-VOC stains, including pigmented, clear, and semi-transparent.  The Kemiko 
Transparent Stain is a single component product recommended for use on concrete, 
plaster, polymer cement, and wood.  Applications include walkways, decks, hospitals, 
schools, shopping malls, restaurants, and theme parks. The VOC content is less than 30 
g/l.  Furthermore, based on detailed evaluations conducted by Consumer Reports 
Magazine (June 2002 and August 2003).  The analysis included clear, semi-transparent, 
toned, and opaque stains used on horizontal surfaces such as decks.  The conclusion from 
the August 2003 article indicates that opaque stains, mainly due to the higher pigment 
content, last the longest, typically more than three years, whereas “a semi-transparent 
finish may need to be reapplied every two to three years.  The conclusion also indicates 
that clear deck finishes don’t last more than one year.  Nonetheless, based on the 
comment, staff has revised the implementation for stains to July 1, 2007, providing more 
time for additional development and testing.  Additionally, this category is included in 
the future technology assessment, where specific characteristics could be assessed. 

 
9-6 The commentator’s suggestion regarding reorganizing Draft Appendix A is appreciated 

and staff has reformatted Appendix A based on the comment.  Staff has also added 
product and technical data sheets for certain products highlighted in the staff report as an 
Appendix, to provide additional performance characteristics. 
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9-7 Based on comments, staff has revised its proposal and has retained the VOC material 
limit for all low-solids coatings. 

 
9-8 Based on several comments received from the commentators regarding adequate time to 

reformulate, test and commercialize a product, staff has revised the proposed 
implementation date from January 1, 2005 to July 1, 2006 for most categories with 
proposed lower limits.  For stains, the implementation date has been extended to July 1, 
2007, providing a total of 42 months.  While staff has included an extensive list of 
products that already comply with the proposed limits in Appendix A, the revised 
proposal provides over 30 months to companies that do not have compliant products for 
reformulation, testing, scaleup, and commercial introduction.  The lower-VOC products 
are relatively new in the marketplace, as compared to their higher VOC counterparts that 
have been in the marketplace for over 10 years, in some cases.  Therefore, it will take 
time for significant market penetration to take place for the newer products.  However, it 
is clear that numerous compliant products under each of the categories are available and 
in use from a various manufacturers, both large and small.  The performance data cited 
by the manufacturers, as well as additional analyses in the AVES study, KCMA, and 
NHCRP standards clearly indicate that these lower-VOC products perform well and are 
available.  The commentator is merely expressing his opinion that these products are not 
sufficient replacements, without citing any performance data, empirical studies or other 
data that can be used to support his claim about the limited performance of low-VOC 
formulations.  The AQMD has repeatedly requested this information from the industry 
and has failed to receive anything to validate the industry’s unsupported assertion that the 
low-VOC products lack performance or usage for certain applications.  Industry 
participants in the Technical Advisory Committee have provided no data or studies that 
refute the AQMD’s findings.  Several manufacturers of compliant products have verbally 
testified at the public workshop, as well as provided comments in writing, that supported 
the AQMD staff’s findings, and have also provided test data to prove performance of 
these low-VOC products.  Comment Letter #12 is an example of a letter supporting the 
proposed limit for clear wood coatings, as well as additional potential cost savings 
associated with the use of compliant coatings.  The manufacturers that believe that the 
proposed limits are not feasible have not provided any substantial empirical date to prove 
their case. 

 
9-9 This comment is not specifically relevant to Rule 1113 and needs to be forwarded as a 

comment for Proposed Amended Rule 1171. 
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10-1 Staff has reviewed all relevant data submitted prior to developing a rule proposal and 

forwarding it to the public.  Staff reviewed the data submitted and does not agree with the 
conclusions, based on the information provided. 

 
10-2 Staff appreciates the commentator’s perspective on the history of the waterproofing 

concrete/masonry sealers.  Staff recognizes that the commentator claimed that a 
typographical error had occurred in the original letter, and that Jack Broadbent, Deputy 
Executive Officer was involved in the creation of this category.  However, that was four 
years ago, and low-VOC technology has been developed that meets all the performance 
requirements of the waterproofing concrete/masonry sealer, including the proposed VOC 
limit of 100 g/l.  Appendix A includes a comprehensive list of penetrating and film-
forming waterproofing concrete/masonry sealers that meet or exceed the performance of 
the products listed in the comment letter, as well as the standards listed in the National 
Cooperative Highway Research Program (NCHRP) 244.  The following are two such 
products.  L&M Construction Chemicals, Inc. manufactures Aquapel & Aquapel Plus, a 
micro-emulsion, silane/siloxane water repellant bonds directly with the substrate, 
resulting in very good resistance to moisture and salt, and has a VOC of less than 50 g/l.  
This product is recommended for use on buildings, parking decks, monuments, garages, 
driveways, dams, piers or any other concrete surfaces.  Technical data from the 
manufacturer indicates that reduced water adsorption by 85% and chloride intrusion by 
up to 90%.  Both products exceed NCHRP 244, Series II requirements for salt and water 
penetration.  Additionally, Rainguard International Products Company, a local 

manufacturer, manufactures and sells Blok-Lok, a clear water repellant with a VOC 
content of 37 g/l that is comprised of polysilanes.  This product is recommended for use 
on masonry block, concrete, stucco, cement plaster, and other composite construction 
materials.  Testing based on ASTM procedures conducted by the manufacturer shows 
that the product equal or superior performance to its higher VOC counterparts.  For 

example, ASTM E-514-86, Wind Driven Rain tests indicate that the use of Blok-Lok 
reduces leak by 98.7%, reduced chloride ion intrusion (NCHRP No. 244), and allows 
100% water vapor transmission (ASTM D-1653).  Appendix A also lists numerous film-
forming waterproofing concrete/masonry sealers that meet the proposed VOC limit of 
100 g/l, as well as exhibit the performance characteristics listed by the commentator.  The 
proposed amended rule is not eliminating waterproofing concrete/masonry sealers 
category, but is simply requiring formulations based on the latest, high performance resin 
systems available, as indicated by the large number of compliant products already in the 
marketplace.  At a recent public consultation meeting, the representative from Textured 
Coatings of America, as well as a raw material supplier indicated that compliant products 
for milder climates like Southern California were available that meet all the CALTRANS 
requirements. 

 
10-3 The competitors and resin companies listed by the commentator may not have the 

compliant products, but there are numerous other manufacturers, as well as some raw 
material suppliers that have technology that meets the proposed VOC limit of 100 g/l, 
both for film-forming and non film-forming (penetrating) sealers.  The commentator 
indicates that Degussa does not have any products that comply with proposed limit of 100 
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g/l.  One of Degussa’s highest performing line of products are sold under their THORO 
line, with several waterproofing concrete/masonry sealers formulated well below the 
proposed VOC limit of 100 g/l, and are listed in Appendix A.  For example, 
THOROCOAT ® DOT is a waterborne high build acrylic coating specifically for 
USDOT applications.  This product has a VOC of 58 g/l and has superior overall 
performance specifications listed by the commentator for XL-70® product.  Other water-
proofing concrete/masonry sealers from Degussa include Thorocoat ® F-74, foundation 
coating, Thoroclear ® Special and Thoroglaze ®, all of which have a VOC content of 
under 100g/l.  These products represent both penetrating and film-forming sealers.  
Appendix A lists numerous other products that comply with the proposed limits. 

 
10-4 The commentator is correct that the waterproofing concrete/masonry sealers cover a 

broad range of applications, including waterproofing and damp-proofing.  However, 
Appendix A shows compliant products for the various types of applications, including 
products with similar characteristics as the TEX·COTE® XL-70®.  The compliant 
products listed in Appendix A have film-forming products that need primers and do not 
need primers.  However, a review of the technical data sheet for TEX·COTE® XL-70® 
indicates, under Table 2 – Recommended Primers that the XL-70® Primer or XL-70® 
Slush Coat is recommended for concrete, uncured, bare, Cement plaster, and brick (bare).  
Other primers from Textured Coatings of America are recommended for other substrates 
that can be coated with TEX·COTE® XL-70®.  Therefore, the commentator’s statement 
about the XL-70® being a primerless product is incorrect, since their own technical data 
sheets contradict the comment. 

 
10-5 The commentator lists typical tests performed on waterproofing concrete/masonry 

sealers, which several of the products listed in Appendix A also pass.  The commentator 
is again contradicting the technical data sheets published on the XL-70® product that 
indicate the need for a primer.  Lastly, the commentator is indicating that acrylic 
technology is the only alternative resin system available and is inferior in terms of 
durability.  Appendix A listed numerous waterproofing concrete/masonry sealers that are 
formulated with superior epoxy and urethane resin systems that outperform typical 
modified acrylic or alkyd technology, such as the one used in the XL-70® product.  The 
commentator does not provide any empirical studies to show that an alternative, properly-
formulated product would need to be recoated two- to three times over the expected 
lifespan of 20 years for the XL-70®.  The major indicator of overall durability listed in 
comment 10-5, the Salt Spray Resistance based on ASTM B117, lists a very moderate 
300 hours of exposure.  Most acrylic-based products outperform this criteria, with epoxy- 
and resin-based sealers exceeding this performance claim by an order of magnitude or 
greater.  The AQMD evaluates the industry as a whole, and data shows that there are 
several low-VOC (< 100 g/l) products that meet the listed characteristics. 

 
10-6 The CARB’s SCM does have a higher limit for Waterproofing Concrete/Masonry 

Sealers, but the remainder of the state is also not listed as an ‘extreme’ non-attainment 
region, as is the case with the AQMD.  This requires the AQMD to adopt more stringent 
requirements than the CARB’s SCM.  Additionally, a discussion with CALTRANS 
indicates that their requirements for penetrating waterproofing concrete/masonry sealers 
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is limited to a 40% silane/siloxane content, and do not necessarily review the additional 
testing information provided by most manufacturers. 

 
10-7 Staff disagrees with the commentator’s recommendation to not revise the VOC limit for 

waterproofing concrete/masonry sealers due to the reasons listed in Responses 10-1 to 
10-6.  VOC emission reductions from amendments to Rule 1171 – Solvent Cleaning 
Operations are close to achieving the SIP commitments.  However, these emission 
reductions are subject to the technology assessments included in Proposed Amended Rule 
1171, which may reduce the net emission reductions, and create a shortfall for meeting 
the SIP commitments.  Therefore, the AQMD has the need for additional VOC emission 
reductions, including proposed Rule 1113 to meet the overall emission reduction goals 
from Control Measure CTS07, as well as other emission reductions committed to in the 
AQMP 

 
10-8 Staff has revised the proposal for waterproofing concrete/masonry sealers by increasing 

the VOC limit of 50 g/l to 100 g/l, as well as delaying the implementation date by an 
additional 18 months to provide sufficient time for manufacturers to reformulate, test, and 
commercialize this technology.  The extended implementation date reflects comments 
made by a national paint manufacturer, as well as the National Paint & Coatings 
Association. 
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11-1 The AQMD appreciates the commentator’s goal of reducing emissions.  The staff would 

also like to commend TNEMEC in its ability to develop new products within the last few 
years. 

 
11-2 Recognizing TNEMEC’s efforts and capabilities in developing new products that 

perform at a high level, staff would like to emphasize that TNEMEC encourage metal 
coating shops to use the lower VOC products, including flouropolymer coatings, in the 
shop, in an effort to minimize any touch-up and repair issues that may exist as part of the 
field installation of the shop-coated substrates.  Staff appreciates the small quantity of 
coatings needed for these small touch-up and repair applications and encourages the 
commentator to utilize the Averaging Compliance Option of Rule 1113, which was 
designed for these types of specific needs for small volume coatings with higher VOC 
than the current limit.  Staff has forwarded the Averaging Implementation Guidance 
Document and invited the commentator to share its sales data with staff to assess the 
viability of the Averaging Program to mitigate this issue, but has not received any 
information from the commentator.  Staff will also consider lowering the VOC limits in 
Rule 1107 to match the requirements of Rule 1113 to reflect the high-performance, low-
VOC coatings available.  This potential revision to Rule 1107 would not only mitigate 
this concern, but yield additional VOC limits needed to implement the 2003 AQMP. 

 
11-3 Staff does not believe that a specific coating category for Extreme Durability Coating, 

typically fluoroolymer-based coatings, is necessary based on the technology assessments 
conducted in the past, including the comprehensive Phase II Assessment Study completed 
by National Technical Systems that concluded that some of the most durable industrial 
maintenance coatings systems have a VOC content of less than 100 g/l. 

 
11-4 The National AIM VOC Rule has higher limits for most categories.  Additionally, 

CARB’s SCM also has some higher limits for some categories, but the remainder of the 
nation and state are not listed as an ‘extreme’ non-attainment region, as is the case with 
the AQMD.  This requires the AQMD to adopt more stringent requirements than the 
National AIM Rule and the CARB’s SCM.  The AQMD believes that the data gathered in 
support of the limits indicates that compliant coatings are available and in use.  
Additionally, as stated in Response to Comment #11-2, the AQMD will re-evaluate Rule 
1107 limits to yield additional VOC emission reductions to implement the 2003 AQMP. 
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12-1 The AQMD appreciates BonaKemi’s role as a market leader in the U.S. for waterborne 
technology for clear wood coatings used in hardwood flooring industry.  Staff also 
appreciates the commentator’s support in lowering the VOC limit for clear wood finishes 
to 275 g/l.  Staff’s technology assessment has also concluded that waterborne urethane 
varnishes out-perform their solvent-based higher VOC counterparts.  The AVES study 
clearly supports this conclusion. 

 
12-2 Staff agrees with the commentator and has not proposed lowering the limit for interior 

high solids stains, since the overall coverage provided by a gallon, and therefore emission 
benefits are relatively low from this category.  Staff agrees that the overall appearance 
and depth of the final film is more a product of the staining, than the subsequent topcoats.  
The AQMD also recognizes the reduction in emissions from use of waterborne coatings 
associated with the use of waterborne coatings. 

 
12-3 Staff agrees with the commentator that there are several different factors for the 

preference by professional painters for solvent-based products, mainly the misguided 
perception that waterborne finishes are less durable than solvent-based finishes.  Staff has 
reviewed the results for your products from the Colorado State University study, as well 
as through the AQMD’s efforts in studies conducted by AVES, NTS, and KTA-TATOR. 

 
12-4 Staff also recognizes that the initial cost of the properly-formulated waterborne products 

is greater than their solvent-based counterparts, but from a life-cycle cost perspective, 
taking into account the longer life of waterborne finishes, the overall cost is significantly 
lower for waterborne products, when spread out over the life of the coating.  Even 
recognizing the longer term cost benefits, the AQMD has still analyzed the impacts of an 
overall cost increase and concluded that the proposed amendments are within an 
acceptable cost-effectiveness.  Staff also agrees that the waterborne products have 
somewhat different application properties that are easily overcome with a short learning 
curve.  Staff agrees that with some time, as provided in your example of the transition 
from solvent-based alkyd enamels to waterborne latex, contractors are able to make a 
successful change. 

 
12-5 Staff agrees with the commentator that the small container exemption may be used to 

circumvent the rule limits, which defeats the purpose of the small container exemption to 
serve as a transition period for introducing new technologies, as well as serving a small 
volume niche market. 
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LATE COMMENT LETTERS 

The Public Workshop for Proposed Amendments to Rule 1113 was held on September 4, 2003.  
The closing date for comment letters was September 12, 2003.  The following comment letters 
were received after the comment period closed and staff was unable to place the letters and 
responses in the Set Hearing Package.  Staff has included the following comment letters received 
as of November 14, 2003, and the responses in the Staff Report, Appendix D, for the Final 
Hearing Package to be held on December 5, 2003. 
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Comment Letter #13 – Richard Deight, Architect 

Dan Russell 8310 Waverly Cir. 
Planning, Rule Development and Area Sources Buena Park, CA 90621 
SCAQMD October 9, 2003 
21865 Copley Dr. 
Diamond Bar, CA 91765 Re:  PAR 1113 

Dear Editor, 

As a registered architect, I am concerned about restrictions on volatile organic compounds 
(VOCs) in architectural coatings.  In 1996 the South Coast Air Quality Management District 
voted to restrict VOCs in house paint, claiming so-called “pollution-free” paint would reduce 
emissions 10.5 tons a day.  In 1999 the SCAQMD sought rule changes that would reduce VOCs 
another 22 tons.  Paint makers sued. 

• VOCs are trace amounts of vapor that are lighter than air.  How many tons of paint must be 
in use on a given day to produce 22 tons of VOCs?  Twenty-two tons of VOCs a day translate 
into an unbelievable 8030 tons a year.  Someone must figure everyone in the South Coast Basin 
has dozens of open paint cans sitting around, and is painting and repainting every building day in 
and day out.  It’s a wonder anyone has time to hold down a job! 
 

• The SCAQMD thrives on bureaucratic doublespeak.  Attend their so-called public hearings, 
and you’ll see an agency that operates free of checks and balances, and bases decisions on staff 
recommendations regardless of public input.  They routinely deal in abstract nonsense like 30- or 
40-ton “universes.”  Trace amounts of vapor released into the air each day weigh 22 tons because 
they say so. 
 

• The SCAQMD chooses to ignore industry claims that proposed rules are not cost-effective 
and are counterproductive.  VOCs give paint its durability.  A painter will tell you that paint is 
the least expensive part of a labor-intensive job.  Since pollution-free paint is harder to apply and 
has to be redone every few years, what have we gained—and at what cost?  The average cost of 
repainting the exterior of a house, for example, is $3000 to $5000.  What about buildings that 
require specialized, commercial-grade paints and coatings?  Will the SCAQMD pay to have our 
homes and buildings repainted when the mandated paint cracks, fades, and discolors?  I doubt it. 
 
Let us take this opportunity to address the real cause of air pollution in Southern California: too 
many people, not a few open cans of paint.  The Board must be desperate to justify its existence, 
and is attempting to micro-manage consumer products.  Almost everything we use is a 
theoretical source of pollution, so the possibilities are endless. 
 
The mandate for reformulated paint is purely political.  It reflects regulation for regulation’s 
sake, and has nothing to do with clean air or common sense. 
 
Sincerely, 
 
 
Richard Deight, Architect 

13-1 
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Comment Letter #14 – Dunn-Edwards Paints 

 
 
 

October 9, 2003 
 
 
Dr. Laki Tisopulos 
Assistant Deputy Executive Officer 
Planning, Rule Development & Area Sources 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 East Copley Drive 
Diamond Bar, CA  91765 
 

RE: PROPOSED AMENDED RULE 1113: ARCHITECTURAL COATINGS 
 

Dear Laki: 
 
This is in response to your suggestion that members of the Rule 1113 Working Group provide 
written comments in support of our request to eliminate the “residential use” restriction on 
Industrial Maintenance Coatings under Rule 1113.  The rule version currently in effect duplicates 
relevant language in both the definition of Industrial Maintenance Coatings at (b)(24), which 
states: “Effective January 1, 2004, Industrial Maintenance Coatings are not for residential use…” 
and in the section on requirements at (c)(2), which states: “No person shall apply or solicit the 
application within the District of any industrial maintenance coatings for residential use….” 
Additional minor modifications are included in the latest Proposed Amended Rule 1113, 
although the term “residential use” remains undefined. 
 
This language is an artifact of the 1989 ARB Suggested Control Measure for Architectural 
Coatings (“SCM”), proposed at a time when Industrial Maintenance Coatings had, and were 
expected to continue having, higher VOC content than allowed in many alternative categories of 
coatings that could be substituted for Industrial Maintenance Coatings under certain conditions.  
With the proposed lowering of the applicable limit to 250 g/L, the 2000 ARB SCM deleted this 
language, since it would have the effect of preventing the substitution of lower-VOC Industrial 
Maintenance Coatings in place of higher-VOC alternatives in other categories (for example, Rust 
Preventative Coatings).  At present, 18 local air districts in California have adopted versions of 
the ARB SCM, and none of these rules contains the “residential use” restriction. 
 
Under certain exposure conditions that allow the use of Industrial Maintenance Coatings (such as 
“exterior exposure of metal”), an Industrial Maintenance Coating may be an adequate substitute 
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for a Rust Preventative Coating, which is allowed a VOC content of 400 g/L.  Obviously, such a 
substitution would be expected to provide emission reduction benefits, without any adverse 
health impacts since Industrial Maintenance Coatings are, as indicated on the label, “For 
Professional Use Only,” and professionals are trained in the safe use of such materials. 
 
 
 
Dr. Laki Tisopulos 
October 9, 2003 
Page 2 
 
 
 
Concerns regarding potential adverse health impacts of Industrial Maintenance Coatings arose in 
a different context during the rule amendment process leading up to the May 1999 amended Rule 
1113.  At a Working Group meeting on December 9, 1998, District staff presented for discussion 
a table of proposed VOC content limits and effective dates for various categories of architectural 
coatings, including Industrial Maintenance Coatings (a copy of the meeting agenda and table is 
enclosed).  The proposal for Industrial Maintenance Coatings was to lower the current limit of 
420 g/L down to 100 g/L by 2001, and further to 50 g/L by 2005 (without any viable averaging 
provision).  The industry response to this proposal generally was expressed in the EL RAP letter 
of January 5, 1999 (copy enclosed), quoted in part as follows: 
 

“We find three major problems with the current draft proposed amended rule: first, the 
VOC content limits proposed for the categories to be amended are technologically, 
economically, and environmentally infeasible; second, the deadlines proposed for 
implementing those limits would preclude needed technology advancements; and third, 
the rule fails to incorporate any viable innovative approaches that might achieve greater 
benefits at far lower costs.” 

 
Various paint manufacturers submitted similar comments independently, and some (e.g., 
Benjamin Moore and Vista Paint) commented specifically on the potential adverse health 
impacts of the proposal for Industrial Maintenance Coatings.  In essence, their argument was that 
the extremely low limit proposed, in conjunction with an extremely short implementation period, 
would have the effect of banning most currently available products, while not allowing the three 
to five years necessary for development and testing of new high performance coatings. 
 
This would limit the options to low-VOC high performance coatings already available at that 
time, which were almost exclusively two-component (catalyzed) high-solids coatings.  These 
products carry specific health hazards as they often contain chemicals that are sensitizers (or 
potential sensitizers) that can provoke severe allergic reactions including respiratory paralysis.  
These chemicals, such as isocyanates, are present as highly volatile unreacted monomer in the 
resins of these products, and are fully released from the coatings during application, drying and 
curing, regardless of application method.  District staff countered that the potential adverse 
health impacts would be contained by the “residential use” restriction. 
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Ultimately, District staff was persuaded to propose higher limits and longer implementation 
periods, and to include Industrial Maintenance Coatings among the categories subject to a 
simplified averaging provision, so that the issue of adverse health impacts was thereby mitigated.  
The ARB SCM later incorporated the same initial limit (250 g/L) and averaging provision, with a 
longer timeframe (until January 1, 2004).  As a result, the health issue was not even raised in 
public comments on the SCM, and the “residential use” restriction was deleted. 
 
 
 
Dr. Laki Tisopulos 
October 9, 2003 
Page 3 
 
 
 
Subsequently, Rule 1113 was revised to align the effective date for the lower limit on Industrial 
Maintenance Coatings with the date in the SCM (January 1, 2004).  At this point, therefore, the 
“residential use” restriction in Rule 1113 is unnecessary and counterproductive to the goal of 
promoting the use of lower-VOC coatings wherever such a coating may be an adequate 
substitute for a higher-VOC alternative.  Accordingly, we request that the restriction be 
eliminated in the current round of amendments. 
 
If you have any questions, or need any further information, please feel free to call me at (323) 
826-2663. 
 
Very truly yours, 
 
DUNN-EDWARDS CORPORATION 
 
 
 
 
Robert Wendoll 
Director of Environmental Affairs 
 
 
 
(Enclosures) 
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Comment Letter #15 – Ellis Paint Company 
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Comment Letter #16 – Life Paint Company 
 
 
 
 
William Milner 
Air Quality Engineer II 
South Coast Air Quality Management District 
 
RE: Rule 1113 Proposal 
 
 
Dear Mr. Milner and Staff, 
 

Here are Life Paint Company’s comments regarding SCAQMD’s proposals to Rule 1113 
concerning the category, Roof Coatings. 
 
Our company currently manufactures and sells in the district five different formulas of roof 
coatings.  All of these formulas are below or at 100 g/l of VOC.  Life Paint can manufacture 
these products at a VOC of 50 g/l with drawbacks, such as: dirt pick-up resistance will reduce, 
tensile strength will decrease (the film’s cohesion will decrease and therefore be more easily 
torn) and freeze thaw stability will be sacrificed.  Also, one of these five formulas is one of five 
products listed in Appendix A as an ENERGY STAR

TM product.  To be able to place an ENERGY 

STAR mark on a roof coating product, that product has to undergo three years of testing data.  
And although ENERGY STAR’S requirements are not as restrictive as California Energy 
Commission’s Title 24, ENERGY STAR products are more widely publicized by the EPA through 
home shows, TV commercials, Point of Sale advertising, the wide freedom the EPA allows for 
using the ENERGY STAR marks, and web sites and web links.  The CEC does nothing of that type 
of publicity to help sell products that match their own standards.  Also, Title 24 is standard only 
for new construction, ENERGY STAR’S roof coating program is for all types of construction, old, 
new, or renovations.  If the proposal to Rule 1113 passes as suggested, at least five products will 
have their ENERGY STAR mark taken away, according to Appendix A.  These products will have 
to go through a reformulation period and then three years of testing data to be submitted back to 
the EPA in order to regain the ENERGY STAR mark once again.  Sales for these products will drop 
at a dramatic pace and then have to enter the market once again and be solidified and accepted by 
contractors and users once more.  This proposal directly affects the sales of specific products 
manufactured by specific companies. 
 
Therefore, Life Paint does not agree with the proposal as set forth by SCAQMD.  Technically, it 
is impossible to reformulate all acrylic roof coatings to 50 g/l VOC and these products to remain 
at the status quo.  Coatings companies are already spending hundreds of thousands, if not 
millions, of dollars reformulating products for the 2006 and 2008 amendments that have already 
passed.  Life Paint suggests two alternatives to the proposed Roof Coating category amendment.  
One, to lower the current allowable VOC of 400 g/l to 100 g/l thereby saving the reformulation 
issue with four of the five listed ENERGY STAR products sold in the South Coast Air District 
according to Appendix A.  Another suggestion would be to lower the current allowable VOC of 
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400 g/l to 50 g/l with an ENERGY STAR exemption.  The exemption would be for a period of four 
years from the date of the Board’s passing of the proposed rule amendment, assuming the Board 
passes the proposal.  One year allowed for a period of reformulation and three years allowed for 
a period of ENERGY STAR acceptance testing. 

Thank you for hearing Life Paint’s concerns and suggestions. 

David Sibbrel 

 

Project Manager 
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Comment Letter #17 – NPCA 

October 23 , 2003 
 
 
Mr. Dan Russell 
Planning, Rule Development and Area Sources 
SCAQMD 
21865 Copley Drive 
Diamond Bar, CA 91765 
 
 
RE:  NPCA Comments on Proposed Amendments to Rule 1113 Made at October 16, 2003 
SCAQMD Public Consultation Meeting 
 
Dear Dan: 
 
As you know we provided comments on September 12, 2003 to previous proposed amendments 
to Rule 1113.  Many of those comments about process by which the staff identifies 
technologically feasible coatings are equally applicable to the latest round or proposed revisions, 
and bear repeating here. 
 

We are disappointed to see that the District continues to base their decision on viability of 
new technology almost exclusively on product data sheets and Internet ads for products.   
While the district has indicated that several companies that have conducted side-by-side 
comparisons of zero, low and high VOC, this data has not been shared with members of the 
Working Group nor has it undergone any type of peer review that we are aware of.  This is 
the same situation with the site visits, which are mentioned in the draft staff report.  We have 
been told about them but we have yet to see any written reports that document the 
conclusions of the field trials. 
 
We request that the district make copies of all of the comparative test data and summaries of 
the field test available to members of the Working Group for their review and comment. 
 
We are also deeply concerned about the staff’s continued reliance on the idea that 
coatings/coating technology used in an industrial setting (e.g. wood cabinet shop) can 
readily be used by the do-it-yourself (DIY) consumer.  Industrial coatings are formulated to 
be applied in a control manufacturing setting by highly trained individuals using specialized 
application equipment.  Products sold for application by DIY consumers must meet a higher 
standard of user friendliness.  The district recognizes this very concept by restricting the 
residential use of industrial maintenance coatings.  While a particular coatings technology 
used in an industrial setting may be formulated to meet the higher demands of the consumer 
market, the wholesale transfer of industrial coatings products to the consumer market is 
neither possible nor advisable. 
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With this backdrop to our basic and continuing concerns about the process we set out specific 
concerns with the latest new revisions that were proposed and discussed at either the September 
29 Working Group and at the October 16 Public Consultation meeting. 
 
The July 1, 2006 Compliance Date for Clear Wood Finishes, Stains, Waterproofing Sealers 

and Waterproofing Concrete Masonry Sealers:  While we recognize that we requested an 
extension for these coatings limits until July 1, 2006, on further reflection we believe that the 
date of compliance should be extended until July 1, 2008.  In evaluating our request, you  should 
by now be aware from our numerous previous comments that we do not believe that the limits 
that are proposed for these coatings are technologically feasible.  Serious performance problems 
will attend the coatings formulated at such limits and all industry can do is to attempt to 
minimize those problems.  Moreover, consumers will have to be educated to about how to best 
use the lower performing products.  It will take a great deal of more time to do this than the July 
1, 2006 date would permit.  Therefore we request an additional two years until July 1, 2008 

 

Moreover, manufacturers supplying the South Coast market will be forced to make major 
product changes (i.e., entirely new formulation platforms and technologies) in order to meet 
these new limits.  Under normal circumstance it takes 3-5 years to formulate and market a new 
product    This time frame would includes development of the new product formulation at the 
required VOC level [if technically feasible]; conducting laboratory testing; field testing; and then 
test marketing of the new product to insure acceptance in the marketplace.  In the case of exterior 
products with a functional performance criteria, product development times will be longer due to 
the need for running extended exterior durability tests.  
 
Therefore we believe our request for July 2008 compliance dates for all of the Phase III VOC 
limits is a reasonable one.  This is particularly so since these reductions do not have to be in 
place until 2010. 
 
Waterproofing Sealers at 100 g/l: Allowing an additional 50 g/l for this coating than the 
proposed  50 g/l does not alleviate our concerns about the technological feasibility of the limit.  
Whether at 50 g/l or 100 g/l, the technology allowed by such limits is limited to very low VOC 
water borne coatings, high solids, or two pack coatings, which will not meet all of the diverse 
application and performance requirements of this coating category.  At the October Public 
Consultation meeting concerns about high performance waterproofing sealers were expressed by 
representatives from both Textured Coatings of America and Degussa Corporation. 
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It was suggested at the Consultation meeting that a separate coatings category be recognized for  
“high performance waterproofing sealers”.  Textured Coatings of America suggests the 
following definition for such a coating category: 

 
“High performance concrete/masonry waterproofing sealer –film-forming or non-film 
forming sealers that are formulated for sealing concrete, masonry, and mineral substrates 
to provide resistance against water, alkali, acid, ultraviolet light and staining. Must pass 
Water Vapor Permeability ASM E-96 or ASTM D1653 greater than 0.4 perms; ASTM 
C672 Scaling resistance; ASTM C642 Water resistance; ASTM D968 Abrasion 
resistance; ASTM B117 Salt Spray Resistance; Chloride Ion Intrusion measured by 
AASHTO T259/260, NCHRP 244 Series II or NCHRP 244 Series IV, Southern 
Exposure; and a minimum of 2000 hours accelerated weathering testing per ASTM 
G152, G153, G154 or G155.” 
 
Recommended VOC 400 grams per liter max, minus water.  
 
 

Continuation of the Limit for Low Solids Coatings to 120 g/l: We agree with the District’s 
change in the proposal to allow the continuation of the low solids coatings limit at 120 g/l. 
 

 

Revisions to the Aluminum Roof Coatings Category:  The limit would eliminate effective 
solvent borne aluminum coatings without any justification other than the assumption that lower 
VOC water borne aluminum coatings are as effective in all applications.  This is a completely 
unfounded assumption.  As an example, water borne aluminum coatings are completely 
inappropriate for metal substrates because they lack the requisite mechanical properties to adhere 
to these surfaces.   Moreover, even for water borne aluminum coatings, the correct specification 
of aluminum content of .7 pounds per gallon that is needed for an effective coating along with 
the 100 gram per liter of VOC creates technical problems.  The .7 pounds of aluminum paste 
material comes dispersed in mineral spirits of .35 pounds per gallon.  Since aluminum water 
borne coatings are approximately 30% solids by volume, the introduction of the required .7 
pounds of aluminum paste gives an inevitable VOC regulatory content greater than 100 g/l.  
Therefore, we recommend a VOC limit of 150 g/l for this coating. 
 

Extension of Small Container Exemption, Under Consideration:  Extending the small 
container exemption for clear wood finishes, including varnishes, sanding sealers, lacquers and 
pigmented lacquers until July 1, 2008 is a step in the right direction.  As we indicated in earlier 
comments, We definitely believe that the elimination of the small container exemption for clear 
wood finishes is unjustified and should be dropped. 
The quart exemption has played a major role in allowing manufacturers to provide coatings that 
meet consumer demand for higher performing products.  This is evident in the higher sales of 
high VOC clear wood finishes in small containers where consumers have spoken with their 
pocketbooks in order to get the coating performance they need. 

17-4 

17-7 

17-6 



APPENDIX D - COMMENT LETTERS RECEIVED AND 

 RESPONSES TO COMMENTS  

Proposed Amended Rule 1113  D-79 December 5, 2003 

The idea that these new low-VOC technologies, which have yet to be tested in the mass 
consumer marketplace can replace all of the higher VOC clear wood finishes, which are 
currently being sold in small containers, is unfounded.  There are numerous problems that will be 
caused by the implementation of this amendment.  What about the touchup of existing clear 
coated wood surfaces?  These new low VOC technologies are not compatible with many existing 
clear coated wood surfaces.  Will consumers be forced to completely strip and recoat an entire 
wood surface [e.g. floor] in order to repair a small scratch or mar?  If a consumer wants to touch 
up or  refinish an old wooden table or chair [non-architectural objects] will he be forced to use 
only the low VOC clears?  These are but a few of the questions that need to be addressed before 
any decision on the elimination of the small container exemptions is made 

 

Extension of Stain Effective Compliance Date, until July 1, 2007, Under Consideration:  
Again we agree that this a is a step in the right direction but we also believe that the reduction in 
the VOC limit to 100 g/l will leave consumers with a limited choice of product with questionable 
performance characteristics, particularly for interior applications. 
 

Add Waterproofing Concrete Masonry Sealers to Small Manufacturer Exemption, Under 

Consideration:  The fundamental problem with the proposed limit for waterproofing concrete 
masonry sealers is that it is technologically infeasible to formulate the coatings at the level and 
have the materials perform as well in all of the diverse applications at issue.  This fundamental 
reality is company-size neutral, and the exemption would merely allow smaller companies to 
escape it, while penalizing those which by company size would be ineligible for it. The problem 
lies in the limit itself, and this problem does not disappear simply on the basis of company size.  
 
Definition of Varnish:  We would like to request that the District revise the definition of 
“varnish” to reflect the new technologies for clear wood finishes that do not fit the current 
definition.  
 
The current definition is: 
 

“VARNISHES are clear wood finishes formulated with various resins to dry by chemical 

reaction on exposure to air”. 

 
Two component clear wood finishes do not require exposure to air and thus do not meet the 
definitions for lacquers nor for varnishes.  
 
We are request that the definition be as follows: 
 

VARNISHES are clear wood finishes formulated with various resins to dry by chemical 

reaction. on exposure to air. 
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Energy Star Certified Roof Coatings, Under Consideration:  The Energy Star Program is a 
program that contributes to reduction of air pollution by among, other things, encouraging the 
use of reflective roof materials which reduce the consumption of electricity used to cool 
buildings.  The energy savings that can be secured through Energy Star roofing materials and the 
consequent reduction in associated air pollution are substantial.  The suggested exemption for 
such coatings is counter productive to encouraging the wide spread use and development of such 
coatings.  It must be recognized that some of these coatings are at VOC limits that exceed 100 
g/l.  Moreover, in order to qualify for designation as a an Energy Star roof material, a material 
must have at least three years exposure on roofs in order to judge whether it meets the criteria of 
the program.  Consequently, in order for an Energy Star roofing material that exceeds the 100 g/l 
exemption to qualify for the exemption, it would first have to be reformulated to 100 g/l or less 
and go through the three year exposure testing.  This would remove a great deal of incentive to 
participate in the exemption for manufacturers of such materials.  A better approach would be to 
simply grant the exemption to all Energy Star roofs. 
 

Sincerely, 
 
 
Jim Sell Robert Nelson 
Senior Counsel Senior Director Environmental Affairs 
National Paint & Coatings National Paint & Coatings 

Association Association 

17-11 
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Comment Letter #18 – PROSOCO 

Dear Mr. Russell, 
 
I am writing on behalf of an architectural coatings Manufacturer, PROSOCO, Inc., regarding the 
South Coast Air Quality Management District Proposed Amended Rule 1113.  Our detailed 
comment is forthcoming as PROSOCO has had inadequate time to review the latest revisions to 
the Proposed Rule.  Here are the facts of the matter to the best our knowledge: 
 

1. The current Proposed Rule revision is Version E. 
2. As of this morning, Version E was unavailable through the District website or other 

electronic means. 
3. Version E was released on October 16, 2003, giving 5 working days for review if and 

only if it had been available to commenters. 
4. The District has stated in conversations with representatives of the National Paints and 

Coatings Association that is considering further revisions to Version E. 
 
The unavailability and lack of District dissemination of Version E to the regulated community 
and other stakeholders makes it impossible for the public at large to present reasoned and 
informed opinions to the District.  PROSOCO believes this constitutes a breach of the public 
trust by the District and a failure to exercise due diligence in the performance of its mission to 
create rationale regulations.  We reserve the right to submit a detailed, substantive written 
comment once a FINAL draft of the Proposed Rule 1113 has been produced and disseminated, 
and given a reasonable period for technical review and comment. 
 
Sincerely, 
 
 
 
Dwayne M. Fuhlhage, CHMM 
Regulatory Affairs Director 
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Comment Letter #19 – TCA 

October 10, 2003 
 
 
Mr. Dan Russell 
South Coast Air Quality Management District 
21865 E. Copley Drive 
Diamond Bar, CA 91765 
 
E-mail: drussell@aqmd.gov 
 
RE: Rule 1113 Amendments 

Waterproofing Sealer – Concrete/Masonry Coatings 
 
Dear Mr. Russell: 
 
Textured Coatings of America, Inc. (hereinafter “TCA”) is a small national paint and coatings 
manufacturer having factories in California and Florida.  TCA is beginning its 43rd year in 
business as a company and has previously faced and had to deal with continued VOC regulations 
of this industry.  I am president and CEO of TCA and personally attended workshops that were 
held regarding Rule 1113.  TCA manufactures products that are designated as Concrete/Masonry 
Waterproofing Sealers.  The proposed amendments are so important that we have attended every 
meeting in person, as well participating via teleconference from our offices in Florida. We also 
submitted comments, but were informed at the last industry work group that the staff did not 
have the time to go over these comments.  It is truly amazing the rulemaking can go on, without 
the staff understanding the information industry has presented them. 

The proposed amendments to Rule 1113 will virtually eliminate the specialty coatings categories 
for waterproofing sealers.  When Rule 1113 was amended in 1999, a category was established 
for specialty waterproofing sealers made for concrete and masonry coatings. It was understood 
there was a difference in the performance and longevity of these specialty products, and a need 
for these coatings to exist.  This includes not only the non-film forming silanes and siloxanes, but 
also the film-forming product my company manufactures, XL 70®.  These materials meet 
rigorous testing required by the National Cooperative Highway Research Program, which 
mandates performance testing required for protecting the concrete.  

We have looked at most the coatings included in the Appendix A to the modified rule, and the 
technical data for these zero or low VOC products listed under waterproofing sealers 
concrete/masonry coatings do not show these tests. In addition, we have reviewed the AVES 
report, which was used as reasoning for acceptance of the lowering of the VOC’s of the 
waterproofing/concrete masonry category.  Of the tests that are listed in the AVES document, 
only the water vapor transmission test is one that is used by federal, state and local agencies to 
specify waterproofing sealers for concrete and masonry.  There are no other performance tests 
that are considered.  The following is a list of tests that we typically run on our specialty 
waterproofing concrete masonry sealers. 

19-1 
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CLEAR SEALERS 

AASHTO T259/T260 Chloride Ion Content 

D1683 Water Vapor Permeability 

Florida Test Method 400-15.26(A), 50 cycles Freeze-thaw stability (other states have similar 
tests) 

Skid Resistance  - no change in Skid resistance (can’t pass with a non-penetrating sealer) 

NCHRP 244, Series II Chloride Ion Intrusion 

NCHRP 244, Series IV Southern Exposure 

ASTM C672 Scaling Resistance, 50 cycles 

ASTM B117 Salt Spray Exposure, 300 hours minimum 

PIGMENTED SEALERS 

ASTM E-96 Water Vapor Permeability 

AASHTO T259/T260, Chloride Ion Content 

Federal Specification TTC-555B Alkali Resistance 

ASTM D968 Abrasion resistance 

ASTM C642 Water Absorption 

ASTM C672 Scaling Resistance, 50 cycles  

Federal Specification TTC-555B Wind driven Rain 

ASTM D968 Falling Sand Abrasion Test, 2000 liters 

ASTM B117 Salt Spray Exposure, 300 hours minimum 

ASTM G153 Carbon Arc Weatherometer Exposure, 5000 hours minimum 

The AVES report ran a freeze thaw test that is used to test acrylic coatings in the can for 
resistance to freezing.  The freeze thaw test specified by state departments of transportation 
involves putting a concrete block coated with the sealer in a saline solution, cycling it between 
the saline solution and the freezer and checking for visual defects, cracking, etc. The chloride ion 
resistance tests are run to ensure that the coatings will resist commonly used highway chemicals. 

 

19-3 
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Another major requirement is 5000 hours of weatherometer testing, with no visual defects. In 
addition, many Departments of Transportation require one to two years’ exposure in the field 
prior to approval.  None of the AVES tests involved accelerated or outdoor weathering, a critical 
performance factor for coatings. 

While these tests are for federal and state DOT’s, many architects specify these for high 
performance architectural coatings for concrete and masonry, as they are used to protect major 
commercial projects, such as office towers, commercial business parks, condominium 
complexes, etc., which involve large investments, that must be protected.  Many California 
architects are convinced that protecting the exterior surface with high performance coatings 
protects the rebar, which is critical for building performance in the event of an earthquake. 

In conclusion, keeping the higher limits for this specialty sub-category for concrete is consistent 
with the CARB Rule and is necessary to provide local, state and federal departments of 
transportation with these long-term performance products.  The coatings we manufacture are 
specified by Departments of Transportation nationwide for the protection of concrete bridges due 
to the proven performance and low maintenance properties of the coatings.  While we anticipate 
moderate growth in sales in this coating category, this category is a unique specialty coatings 
category that will not allow other products to be utilized within these categories to escape lower 
VOC requirements. Definitions could be changed to include critical testing required for inclusion 
in this category. 

We respectfully request that you continue to keep the Concrete/Masonry Waterproofing Sealers 
as a separate category at 400 grams/liter.  These are very unique coating categories that will 
never represent large volume emissions of volatile organic content within your region. This was 
the reason provided by the previous staff for creating this category in the first place. Based on the 
correct products that fall into this category they represent a minuscule amount of VOC’s and 
therefore reducing and or eliminating this category for the above mentioned products would 
NOT result in any real emission reductions for the South Coast Air Quality Management 
District.  

Please contact me regarding any additional information necessary to have this category included 
in the Rule 1113 Amendment. I would appreciate South Coast informing Textured Coatings of 
America, Inc. of whether you intend to include this subcategory in the amended Rule 1113. 

Sincerely, 

 
 
Jay A. Haines 
President/CEO 
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Comment Letter #20 – Vista Paint 
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Comment Letter #21 

Approximately 40 Form Letters 
were Received with Similar Content as the Following 

 

 

Barry R. Wallerstein, D.Env. 
Executive Officer 
South Coast Air Quality Management District 
21865 E. Copley Drive 
Diamond Bar, CA 91765-4182 
 
Dear Mr. Wallerstein: 
 
I own a small business that installs and refinishes residential and commercial wood flooring in 
the South Coast Air Quality Management District.  I recently learned that the District has 
proposed amendments to Rule 1113 that would eliminate the small container exemption for 
varnishes and lower the allowable VOC content to 275 grams per liter.  This would effectively 
ban the solvent-based oil-modified polyurethane finishes used by my company to protect wood 
flooring in most applications. 
 
The current rule limit of 350 grams per liter for varnishes has resulted in products with inferior 
application, handling and initial performance characteristics.  To achieve satisfactory results I 
have relied on the small container exemption to legally obtain products that meet the application, 
handling, appearance and performance needs of my business and the demands of the 
homeowners and building owners who are my customers. 
 
I am grateful for the District’s successful and continuing efforts to improve the quality of our air 
and I support rules that balance environmental and practical needs, but I object to any 
amendment to Rule 1113 that would eliminate the small container exemption or further limit the 
VOC content of varnishes.  Such rulemaking would cause irreparable harm to my business and 
reputation. 
 
On behalf of my customers and fellow employees, I respectfully request that you consider the 
damage that would result from such an impractical rule and take the necessary steps to preserve 
the existence of products critical to my business, at least until adequate replacement products can 
be produced.  There will also be a need for solvent-based varnishes in the future to handle touch-
up and repair of surfaces previously finished with solvent-based varnishes.  Rule 1113 needs to 
assure that these products will continue to be available. 
 
Sincerely, 
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RESPONSES TO COMMENTS: 

13-1 Both the Draft Staff Report for Proposed Amended Rule 1113 and the CARB 2001 
Architectural Coatings Survey explain in detail where the agencies obtained the sales 
volume data and how the emission inventory is calculated.  In short, the sales volume and 
VOC content for all coating categories is provided to CARB by the manufacturers of 
these coatings.  When this data is totaled, the California sales volume for architectural 
coatings was 98,455,172 gallon in 2000 with emissions of 128.3 tons per day including 
thinning and cleanup solvents. 

13-2 Staff has conducted an extensive technical review of the coating categories proposed to 
be amended and found numerous coatings in each category that are at or below the 
proposed VOC limits and are currently being marketed, sold and applied, and exhibit 
equal, and in some cases superior, performance than their higher-VOC counterparts.  
Staff conducts site visits to observe these coatings and interview application contractors 
and owners as to the satisfaction of the coatings.  In addition, side-by-side testing with 
high VOC products has been conducted with the results showing that low-VOC products 
usually work as well and often exceed the performance of the higher-VOC products.  The 
cost-effectiveness of the proposal ranges between $4,229 and $11,405 per ton of VOC 
reduced, and is within the adopted guidelines of the AQMD Governing Board.  The low-
end of the range is from products that are currently on the market, and staff obtained 
current cost figures from the manufacturers.  Based on performance of these low-VOC 
coatings, massive paint failures have not occurred nor expected when the application is 
based on the manufacturers’ recommendations and proper surface preparation. 

13-3 It is true that there are a lot of people within the AQMD jurisdiction and the more homes 
and businesses that are built the more architectural coatings are used for both existing 
buildings and new construction.  Staff recognizes that the largest source of air pollution 
in the South Coast Air Basin comes from mobile sources; however, architectural coatings 
are the largest source of VOC emissions and there is available and cost effective low-
VOC technology that if used exclusively will reduce emissions.  For your information, 
architectural coatings are not considered to be consumer products in the State of 
California, and therefore are regulated by individual air districts, including the AQMD.  
Staff is interested in obtaining additional suggestions from the public regarding sources 
of air pollution and subsequent inclusion in future AQMPs. 

14 The commenter states that the “residential use” restriction of industrial maintenance 
coatings was removed from the CARB Suggested Control Measure (SCM) as adopted by 
other California local air districts.  Both the federal rule for architectural coatings, 40 
CFR, Subpart D, Section 59.405 and the CARB Suggested Control Measure (SCM) 
specify that each manufacturer and importer of any industrial maintenance coating 
display on the label or lid of the container one or more of the following:  (1) “For 
industrial use only.”, (2) “For professional use only.”, (3) “Not for residential use” or (4) 
“Not intended for residential use.”  The AQMD rules cannot be less restrictive than the 
federal or state rule.  Even if the restriction of using industrial maintenance coatings for 
residential use were removed from Rule 1113, the labeling would be confusing to 
consumers if on the one hand the label specifies the product is for industrial maintenance 
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use and on the other hand it says for residential use.  It is true that the rust preventative 
category does have a higher VOC limit than the industrial maintenance category, 
however if a coating is formulated and intended for use as a rust preventative coating that 
is how the product should be labeled not as an industrial maintenance coating that could 
be a substitute coatings.  If a manufacturer develops an industrial maintenance coating 
based on the same formulations as other residential products, then the product should 
meet the lower-VOC limits for a flat or nonflat, not the higher VOC limit for the 
industrial maintenance category.  Additionally, staff has not received written comments 
from all parties that raised concerns about safety and substitution during the 1999 
rulemaking.  Lastly, the National Paint & Coatings Association, as a part of their 
comments on the Draft Environmental Assessment, also included concerns regarding 
safety of some coatings for consumer uses.  Therefore, staff believes that there is a 
continued need for the residential use restriction of industrial maintenance coatings. Also 
see response #6-6. 

15 The coating category “pre-treatment wash primers” is defined in Rule 1113 as a coating 
containing a minimum of ½ percent acid, by weight, applied directly to bare metal 
surfaces to provide necessary surface etching.  Etching of metal surfaces allows for better 
adherence for subsequent coatings.  The definition of a pretreatment wash primer for 
Rule 1107 - Coating of Metal Parts and Products and for Rule 1151 - Motor Vehicle and 
Mobile Equipment Non-Assembly Line Coating Operations is similar in requiring a 
minimum of ½ percent acid, by weight but also limits the percent solids content as well 
as allowing the coating to be applied directly to the metal to provide corrosion resistance, 
adhesion and in Rule 1107, ease of stripping.  The VOC limit for architectural coatings 
controlling corrosion resistance would fall under other architectural coating categories 
such as “industrial maintenance coatings” or “zinc-rich industrial maintenance coatings: 
with a lower future VOC limit of 100 g/l rather than the 420 g/l liter VOC limit for 
architectural pre-treatment wash primers.  Therefore, staff did not propose amendment of 
the definition of “pre-treatment wash primers”. 

16-1 Staff has conducted an extensive technology assessment and concluded that numerous, 
well performing products are available and in use that comply with the proposed VOC 
limit of 50 g/l.  On July 31, 2003, Rule 1113 staff met with five roof coating 
manufacturers and a representative of the roofing union association at AQMD 
Headquarters.  Given the input from these coating manufacturers, it was agreed that a 
standard of 50 grams of VOC per liter, less water was the most environmentally friendly, 
occupant friendly, solution that also complied with Title 24 and could be applied to a 
wide range of roofing substrates.  Some manufacturers cautioned that low VOC roofing 
products might not be feasible in other areas where the climate is less favorable than 
typically found in the AQMD.  Additionally, bituminous roof primers that are used in 
areas with dirt and a have a VOC limit of 350 g/l are not included in this proposal. 

16-2 After discussion with roof coating manufacturers, staff proposes that, effective January 1, 
2005 through December 31, 2006, roof coatings that are USEPA Energy Star certified 
and with a VOC content of 100 grams per liter or less, be exempt from the proposed 
VOC limit in the Table of Standards. 
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17-1 See response 6-5.  Furthermore, staff has referenced the publicly-available 
manufacturers’ testing data in the staff report, providing access to all interested parties.  
Additionally, the site visit reports were made available to the Technical Advisory 
Committee, and any other interested party, in early November 2003. 

17-2 Staff’s technical assessment shows that several manufacturers have indicated that they 
sell the same products, especially clear wood coatings, for shop and field finishing.  
SDA/Craft Technologies, a local manufacturer of compliant clear wood coatings, 
indicates that the same product is sold to the wood shops and field finishers, and is 
preferred by field finishers for lower odor, lower flammability, and superior performance.  
The commentator also does not provide any support for the notion that the lower-VOC 
clear wood coatings are not as easy to apply.  Staff’s assessment shows that lower-VOC 
clear wood coatings are applied using the same type of application methods (wiping for 
interior stain, brushing or spray) used to apply higher-VOC products.  The commentator 
also indicates that the AQMD recognizes that low-VOC products do not apply as easily 
and therefore has limited the residential use of industrial maintenance coatings.  The 
commentator does not consider why the residential use restriction was placed on 
industrial maintenance coatings.  The commentator is encouraged to review the 
environmental assessment from past rulemaking, which clearly indicates that the AQMD 
restricts use of industrial maintenance coatings in residential environment not because of 
their supposed difficulty in application, but due to the potential health concerns of spray 
application of lower-VOC, two-component urethane coatings, an issue introduced by the 
industry for industrial maintenance coatings category in past rulemaking.  Staff believes 
that transfer of technology for shop coatings is possible and already underway by a 
variety of manufacturers of clear wood coatings, based on letters forwarded by these 
manufacturers that indicate that the same product used in a shop environment is used for 
field application. 

17-3 Staff believes that the lower-VOC products listed in Appendix A are viable alternatives 
to products currently sold in the district.  These products are currently available and are 
recommended for the same uses, with similar performance characteristics (i.e., they meet 
KCMA, NHCRP, etc. standards) as their higher-VOC counterparts.  Therefore, there is 
no basis to conclude that these products, if not already sold in the South Coast, would not 
be viable products for their recommended uses in the shop and field.  Appendix A is not 
intended to be all-inclusive, but merely a demonstration of the availability of compliant 
products with similar performance characteristics as their higher-VOC counterparts.  Just 
because the deadline for attaining ozone standards is not until 2010, does not mean that 
the people living in the AQMD jurisdiction should not have cleaner air, especially if the 
lower emitting products are commercially-available and currently in use.  Staff does not 
consider the proposed limits to be technologically infeasible, as the commentator 
suggests.  The coatings included in Appendix A and discussed in the staff report are at or 
below the proposed VOC limits, commercially-available, and in use today.  However, 
based on comments from industry, including your initial comment letter, staff extended 
the initially proposed implementation date to July 1, 2006, which is also similar to the 
proposed implementation dates in Comment Letter #1.  This time extension, as 
mentioned in your initial letter, provide ample time for to reformulate, test in the 
laboratory, and conduct the field testing necessary prior to commercialization. 



APPENDIX D - COMMENT LETTERS RECEIVED AND 

 RESPONSES TO COMMENTS  

Proposed Amended Rule 1113  D-90 December 5, 2003 

17-4 Staff is responding to this comment with the assumption the commentator is talking about 
waterproofing concrete/masonry sealers rather than the category waterproofing sealers.  
In addition to staff revising the proposal to raise the VOC limit from 50 g/l to 100 g/l, the 
proposed effective date is extended to July 1, 2006 giving an additional 18 months to 
those manufacturers requiring additional time to reformulate, test, and commercialize 
their products to meet the new proposed VOC limit.  Appendix A includes a 
comprehensive list of penetrating and film-forming waterproofing concrete/masonry 
sealers that meet the diverse application and meet or exceed the performance 
requirements of this category.  If a separate category were created for high performance 
waterproofing concrete/masonry sealers it would be next to impossible to verify 
compliance during application, even if the use specifications were included in the 
definition and on the container label.  See Responses to Comments #10-2 and #10-3 for 
additional technical discussions on available compliant products. 

17-5 See response 1-2. 

17-6 Manufacturers have told staff that their waterborne aluminum roof coatings are used on 
metal roofs, both with and without primers depending upon the condition of the metal 
substrate.  If the metal is rusted, a primer coat is usually recommended.  New metal roofs 
are normally reflective and allowed to weather prior to being coated.  The weathering 
process reduces the oils that might be on the metal roof substrate preventing adhesion of 
the coating.  The manufacturers will only provide a warranty for either solventborne or 
waterborne aluminum roof products if the applicator meets specific substrate preparation 
and subsequent coverage rates.  The technical data sheet (Appendix E) for Tropical 
Asphalt’s #113 Hydro-Aluminum roof coating recommends the product for metal as well 
as other roof substrates.  This product is formulated at 100 g/l.  Gardner-Gibson produces 
#400 Sunbrite Aluminum roof coating with a maximum VOC of 5 g/l.  The numbers you 
cite may make it difficult to formulate coatings to 100 g/l; however, the volume of water, 
the solids content and VOC ratios can be adjusted.  Other manufacturers make 
waterborne aluminum roof coatings with a VOC content near the proposed VOC limit of 
100 g/l and told staff with minimal reformulation such as using exempt solvents they will 
be able to meet the proposed VOC limit. 

17-7 Staff has included two versions of Proposed Amended Rule 1113, one version that 
eliminates the small container exemption by July 1, 2006 and the other version by July 1, 
2008, and in the interim establishes a VOC limit of 450 g/l for varnishes and sanding 
sealers and 550 g/l for lacquers.  See response #6-8 for additional discussion. 

17-8 See response # 9-5.  Staff is proposing to lower the VOC limit for exterior stains only, 
not the interior stains which has a current VOC limit of 250 g/l. 

17-9 Staff believes that the proposed VOC limit of 100 g/l is feasible based on the availability 
of compliant products available and sold (Appendix A), as well as comments received 
from other commentators (Comment Letter #1).  Appendix A lists numerous 
manufacturers and products that comply with the proposed limit of 100 g/l, indicating the 
availability of a variety of resin systems, including acrylics, epoxies, and urethane-based 
waterproofing concrete/masonry sealers.  These products represent a variety of uses, 
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including concrete driveways, pool decks, vertical concrete block walls, concrete tilt up 
walls, and exposed aggregate.  The list also includes products recommended for above-
grade and below-grade, as well as interior and exterior uses.  Lastly, there are several 
penetrating sealers that meet the DOT requirements, as tested under the NCHRP 244 
tests.  The AVES study includes a side-by-side comparison of acrylic, alkyd, and epoxy-
based sealers that clearly shows the superior performance of the zero-VOC epoxy-based 
waterproofing concrete/masonry sealer compared to the alkyd- and acrylic-based sealers.  
Lastly, the availability and use of these products clearly demonstrate that these products 
perform well, especially since they are being used in the absence of any regulatory 
requirements.  The small manufacturer exemption will allow additional time for these 
companies to reformulate their products, since they do not have the facilities for research 
and development of large manufacturers, and have requested additional time for 
reformulation. 

17-10 By removing “on exposure to air” from the definition of a varnish, staff would be 
changing the long-standing definition for this coating category.  The current definition 
requires oxidation as part of the curing process for the product to be defined as a varnish, 
which is more encompassing than the requested definition, which would limit this 
category to two-component products.  All clear wood finishes including lacquers, sanding 
sealers and varnishes will have the same VOC limit in the future upon adoption of the 
proposed amendments making the distinction between these products meaningless for air 
quality purposes.  In the future when the VOC limits are the same, staff could remove the 
definitions for lacquers, sanding sealers and varnishes and maintain the larger category 
clear wood finishes. 

17-11 Staff is proposing to extend the implementation date for roof coatings certified under the 
USEPA Energy Star Program and with a VOC content of 100 g/l or less.  See response # 
15-2.  Staff does recognize the importance of reflective roof coatings and their 
contribution to air quality through the reduction of energy used to cool buildings.  During 
the technology review, staff found at least 10 manufacturers (some with multiple 
products) of energy star approved roof coatings that currently meet the proposed 100 g/l 
exemption. 

18 This response is in regard to an e-mail for Prosoco.  As of the writing of this response 
staff has not received a written comment letter as stated in the e-mail. 

See response #6-2.  The process of disseminating different proposals for rule 
amendments occurs through public meetings during rule development.  For those 
individuals (152) that have requested to be placed on our e-mail list, staff provides 
proposed amendments as soon as possible prior to meeting.  Proposed Amended Rule 
1113, Version E was a revision to add a definition for aluminum roof coatings and 
establish a 100 g/l for this new category after receiving input from the regulated 
community.  Also, during the Public Consultation Meeting staff advised the public of the 
following proposals under consideration:  Extension of the small container exemption to 
July 1, 2008 with VOC limit caps between 350-450 grams per liter; extension of the 
effective compliance date for stains to July 1, 2007; adding the category waterproofing 
concrete/masonry sealers to the small manufacturers exemption; and extension of the 
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effective date for compliance of energy star certified roof coatings, at 100 grams per liter 
or less, to January 1, 2007.  All changes made to the proposed rule before and after the 
Public Consultation Meeting were included in the Draft Staff Report and Proposed Rule 
set for public hearing on November 7, 2003, and were made available to the public on 
November 4, 2003.  In addition, all those on the Working Group mailing list were 
provided an electronic copy of the Proposed Rule and Draft Staff Report. 

19-1 See response #10-1 

19-2 See response #10-2 

19-3 Low-VOC technology has been developed that meets all the performance requirements 
for waterproofing concrete and masonry sealers at the proposed VOC limit of 100 g/l.  
Appendix A of the Draft Staff Report lists penetrating and film-forming waterproofing 
concrete/masonry sealers that meet or exceed the performance standards listed in the 
National Cooperative Highway Research Program (NCHRP) 244.  The commentator lists 
typical tests performed on waterproofing concrete/masonry sealers, which several of the 
products listed in Appendix A also pass.  The AQMD evaluates the industry as a whole, 
and data shows that there are several low-VOC (< 100 g/l) products that meet the listed 
characteristics.  The silane/siloxane waterproofing concrete masonry sealers, especially 
the alkyl alkoxy silanes, are extensively used in highway projects by state departments of 
transportation (DOT’s) throughout the U.S.  Their main purpose is to prevent water, 
chloride ion, CO2 and other chemicals’ permeation to the steel structure under the poured 
concrete, thus protecting it.  These coatings generally have to meet several tests, outlined 
in National Cooperative Highway Research Program (NCHRP) 244 and federal 
specification SS-W-110C, in order to be approved for use by the DOT’s.  According to 
CalTrans, which staff has contacted regarding these coatings, the only current 
requirement for approval is that the coating has to be a 40 percent silane/siloxane solution 
and it has to meet local air quality standards.  The AVES Study analyzed only a subset of 
these tests, for which the zero-VOC product performed comparable, and in some 
characteristics, better than the solvent-borne waterproofing sealers used on 
concrete/masonry substrates.  However, the information obtained from manufacturers and 
presented in the staff report clearly shows high performance of penetrating and film-
forming waterproofing concrete/masonry sealers. 

19-4 Appendix A lists numerous penetrating and film-forming waterproofing 
concrete/masonry sealers.  Specifically, POLY-CARB’s MARK-163 is a zero-VOC film 
forming sealer used by DOT’s of states with more inclement weather than Southern 
California, including Ohio, North Carolina, Alabama, and Illinois.  See response #10-6 
for additional discussion. 

19-5 See response #10-7. 

20 The response is in relation to the request to eliminate the restriction of industrial 
maintenance coatings for residential use.  See responses #6-6 and #14. 
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21 Staff disagrees with the commenters that the current VOC limit of 350 g/l and the 
proposed VOC limit of 275 g/l will result in products with inferior application.  Please 
refer to comment letter #12 from BonaKemi, a floor coating manufacturer.  Furthermore, 
the AVES Study clearly illustrates the ability of the low VOC varnishes, sanding sealers, 
and lacquers to replace existing high VOC products for initial coating, as well as touch-
up and repair.  Staff believes that the lower-VOC products listed in Appendix A are 
viable alternatives to products currently sold in the district.  These products are currently 
available and are recommended for the same uses, with similar performance 
characteristics (i.e., they meet KCMA, NHCRP, etc. standards) as their higher-VOC 
counterparts.  Therefore, there is no basis to conclude that these products would not be 
viable products for their recommended uses in the shop and field.  Appendix A is not 
intended to be all-inclusive, but merely a demonstration of the availability of compliant 
products with similar performance characteristics as their higher-VOC counterparts.  
Staff does not consider the proposed limits to be technologically infeasible.  The coatings 
included in Appendix A and discussed in the staff report are at or below the proposed 
VOC limits, commercially-available, and in use today.  However, based on comments 
from industry, staff extended the initially proposed implementation date to July 1, 2006, 
which is also similar to the proposed implementation dates in Comment Letter #1.  This 
time extension provides ample time for reformulation, testing in the laboratory, and 
conducting the field testing necessary prior to commercialization. 

Staff research shows that varnishes, stains, and lacquers are sold in small container not 
because of their superior performance, but for the reason that most consumers use them 
for small projects, such as bars, tabletops, etc.  Staff is proposing to delete the small 
container exemption for clear wood coatings, effective July 1, 2006.  However, in 
response to comments, staff is also considering an alternate proposal that phases out the 
exemption and in the interim establish maximum VOC limits for coatings in those small 
containers.  Specifically, the exemption would be deleted effective July 1, 2008 and in 
the interim, the maximum VOC limit for varnishes and sanding sealers sold in small 
containers will be 450 g/l, and 550 g/l for lacquers. 
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APPENDIX  E – TDS AND MSDS  

Proposed Amended Rule 1113  E-2 December 5, 2003 

This appendix contains the Technical Data Sheets (TDS) and Material Safety Data Sheets 

(MSDS) for those products cited in Chapter III – Control Technology. 

 

BonaTech MEGA® Brand Floor Finish 
X-6697 Semi-Gloss Aquathane Waterborne Floor 
275 Multi-Purpose Ultra Clear Urethane 
355 Waterborne Acrylic Varnish 
WOODPRIDE™ Interior Waterborne Aquacrylic Gloss Varnish 
Geocel 9500™MB – Elastomeric Coating for Metal Buildings 
Roof Mate The Roof Preservation System 
Roof Mate High Solids 100% Acrylic Elastomer 
Tropical Asphalt #113 Hydro-Aluminum 
Tropical Asphalt #360 Asphalt Emulsion 
ProMar® Exterior Solid Color Acrylic Latex Stain A16 Series 
4301 Exterior Acrylic Solid Color Rustic Stain 
ACRI-FLAT® W 704 
Okon DECK STAIN, OK-720 
Woodtech Solid Color Pre-Stain, 09-870 
Kemiko Transparent Stain 
Best Grade 105 Wiping Stain  
ZVOC® Exterior Waterbased Stain 
ACRYLASTIC 490 
THOROCOAT® DOT 
EVERCOAT 7000S High Modulus Waterproof Coating 
VIP1550 CONCENTRATED WATER REPELLANT 
Aquapel & Aquapel Plus 
Blok-Lok® Clear Water Repellent 
ConFlex XL Texture High Build, A5-800 Series 
Clear Elastomeric Waterproofing Sealer (2571-70) 
TK-1311WB Silane Concentrate 
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METHODOLOGIES FOR RISK ASSESSMENT 

The following presents the methodologies the SCAQMD used to estimate the toxic risks associated 

with the implementation of PAR 1113.  The reader referred to the attached spreadsheets for the 

variables and assumptions used in these methodologies.  The reader is also referred to the 

SCAQMD’s Risk Assessment Procedures for Rules 1401 and 212 (November 1998) for a more 

detailed discussion of risk assessment procedures. 

Health risk assessment is used to estimate the likelihood that an individual would contract cancer or 

experience other adverse health effects as a result of exposure to toxic air contaminants.  Risk 

assessment is a methodology for estimating the probability or likelihood that an adverse health effect 

will occur.  The risk assessment procedures for PAR 1401 are consistent with current 

recommendations by Cal/EPA Office of Environmental Health Hazard Assessment (OEHHA).  

OEHHA is the state agency with primary responsibility for developing and recommending risk 

assessment methods 

Carcinogenic Analysis 
The equation for calculating MICR is: 

Factor Adjustment Exposure Time LifeLEA

Factor AdjustmentPathway -MultiMP

Factor Correction alMetrologicMET

yr

tons
m

g

 Factor, Dispersion
Q

X

m

g
 Factor,Risk  Unit ToxicU

yr

tons
 Emissions, Toxic ofAmount Qyr

LEAMPMET
Q

X
UQyrMICR

3

1

3

=

=

=



















=
















=

=

×××







××=

−

µ

µ

 

Knowing that the SCAQMD significance threshold for toxics is MICR >10x10-6, the following equation is used to 
estimate the yearly toxic emissions that would have to be emitted to exceed this threshold. 
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To calculate the amount of daily toxic emissions that would have to be emitted to exceed a MICR >10x10-6, the 
following equation is used. 
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Knowing the daily toxic emissions, the daily coating usage necessary to exceed a MICR >10x10-6 can be estimated using 
the following equation. 
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Chronic Analysis 
The equation for calculating HIC is: 
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Knowing that the SCAQMD significance threshold for toxics is HI >1, the following equation is used to estimate the 
yearly toxic emissions that would have to be emitted to exceed this threshold. 
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To calculate the amount of daily toxic emissions that would have to be emitted to exceed a HI >1, the following equation 
is used. 
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Knowing the daily toxic emissions, the daily coating usage necessary to exceed a HI >1 can be estimated using the 
following equation. 
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Acute Analysis 
The equation for calculating HIA is: 
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Knowing that the SCAQMD significance threshold for toxics is HI > 1, the following equation is used to estimate the 
hourly toxic emissions that would have to be emitted to exceed this threshold. 

max
Q

X

RELHI
Qhr










×
=

 

Knowing the hourly toxic emissions, the daily coating usage necessary to exceed a HIA > 1 can be estimated using the 
following equation. 
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Real-Case Analysis          

          

Compound % by wt. 
Unit Risk 
Factor Chronic REL Acute REL 

MICR 
MP 

Chronic 
MP 

Target 
Organs   

  1/(ug/m3) ug/m3 ug/m3      

Toluene 10  3.00E+02 3.70E+04  1 
CNS/PNS, 
Repr   

Xylene 10  7.00E+02 2.20E+03  1 Repr, Resp   

Isopropyl Alcohol 4  7.00E+03 3.20E+03  1 CV/BL, CNS/PNS, Immun  

Ethylene Glycol 6  4.00E+02   1 Resp, Skin, Kidn, Repr  

Propylene Glycol 5  7.00E+03   1 Liver   

EGEE 10  7.00E+01 3.70E+02  1 Repr, CV/BL   

EGME 10  6.00E+01 9.30E+01  1 Repr   

EGBE 5   1.40E+04  1 CV/BL   

Methyl Ethyl Ketone 10   1.30E+04   Repr   

Toluene Diisocyanate (TDI) 1 1.10E-05 7.00E-02  1 1 Resp   

Methylene Phenyl Diisocyanate 1  7.00E-01   1 Resp   

Styrene 1  9.00E+02 2.10E+04  1 Eye, Resp   

          

Assumptions    Input Variables (Point Source)    

          

Coating Density 9 lbs/gal Distance to X/Q MET LEA X/Q max  

 hrs/day 8  Receptor      

 days/yr 260  meters ug/m3 / tons/yr  ug/m3 /lb/hr  

 Stack Ht Ground Level  25 51.18 1 1 2000  

 Receptor Residential  50 16.88 1 1 1000.6  

 Location West LA  100 4.51 1 1 373.5  

Signficance Threshold for MICR 1.00E-05        

Signficance Threshold for HIC 1        

Signficance Threshold for HIA 1        

          
Carcinogenic Analysis 
(MICR)          

  25m   50m   100m  

Compound QYR QDAY Usage QYR QDAY Usage QYR QDAY Usage 

 tons/yr lbs/day gals/day tons/yr lbs/day gals/day tons/yr lbs/day gals/day 

Toluene Diisocyante (TDI) 0.02 0.14 1.52 0.05 0.41 4.60 0.20 1.55 17.23 
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Chronic Exposure Analysis (HIC)         

  25m   50m   100m  

Compound QYR QDAY Usage QYR QDAY Usage QYR QDAY Usage 

 tons/yr lbs/day gals/day tons/yr lbs/day gals/day tons/yr lbs/day gals/day 

Toluene 5.86 45.09 50.10 17.77 136.71 151.90 66.52 511.68 568.54 

Xylene 13.68 105.21 116.90 41.47 318.99 354.44 155.21 1193.93 1326.59 

Isopropyl Alcohol 136.77 1052.09 2922.48 414.69 3189.94 8860.94 1552.11 11939.28 33164.67 

Ethylene Glycol 7.82 60.12 111.33 23.70 182.28 337.56 88.69 682.24 1263.42 

Propylene Glycol 136.77 1052.09 2337.99 414.69 3189.94 7088.75 1552.11 11939.28 26531.73 

EGEE 1.37 10.52 11.69 4.15 31.90 35.44 15.52 119.39 132.66 

EGME 1.17 9.02 10.02 3.55 27.34 30.38 13.30 102.34 113.71 

Toluene Diisocyante (TDI) 0.00 0.01 0.12 0.00 0.03 0.35 0.02 0.12 1.33 

Methylene Phenyl Diisocyanate 0.01 0.11 1.17 0.04 0.32 3.54 0.16 1.19 13.27 

Styrene 17.58 135.27 1502.99 53.32 410.13 4557.05 199.56 1535.05 17056.11 

          
Acute Exposure Analysis 
(HIA)          

 25m  50m  100m     

Compound QHR Usage QHR Usage QHR Usage    

 lbs/hr gals/day lbs/hr gals/day lbs/hr gals/day    

Toluene 18.50 20.56 36.98 41.09 99.06 110.07    

Xylene 1.10 1.22 2.20 2.44 5.89 6.54    

Isopropyl Alcohol 1.60 4.44 3.20 8.88 8.57 23.80    

EGEE 0.19 0.21 0.37 0.41 0.99 1.10    

EGME 0.05 0.05 0.09 0.10 0.25 0.28    

EGBE 7.00 15.56 13.99 31.09 37.48 83.30    

Methyl Ethyl Ketone 6.50 7.22 12.99 14.44 34.81 38.67    

Styrene 10.50 116.67 20.99 233.19 56.22 624.72    

          

Target Organs: CNS/PNS = Central or Peripheral Nervous System      

 Repr = Reproductive System/Development       

 Resp = Respiratory System        

 CV/BL = Cardiovascular or Blood System       

 Immun = Immune System        

 Skin = Skin         

 Kidn = Kidney         

 Eye = Eye         
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COMMENT LETTER #1 FROM  

DUNN-EDWARDS PAINTS 

(OCTOBER 23, 2003) 

Response to Comment 1-1 

The SCAQMD staff appreciates the interest and involvement by Dunn-Edwards in the 
architectural coating rule making process. 

Response to Comment 1-2 

The SCAQMD disagrees with the commentator’s opinion that the Draft EA did not address 
previously submitted comments.  The analysis in the Draft EA directly responds to previously 
submitted comments by analyzing the environmental effects of PAR 1113 identified by the 
commentator.  Lowering the volatile organic compound (VOC) content limit for clear wood 
finishes would not result in a significant adverse air quality impact necessitating a mitigation 
measure but rather would result in an air quality benefit.  According to CEQA Guidelines 
§15126.4(a)(3), “Mitigation measures are not required for effects which are not found to be 
significant.”  On the contrary, retaining the exemption of the quart-size containers of clear wood 
finishes from the rule’s VOC limit would result in a reduction in the benefit to air quality that 
will occur under the project.  Responses to the September 12, 2003 letter to SCAQMD staff can 
be found in the Staff Report for PAR 1113 which is located in the Final Board Package for PAR 
1113.   

Response to Comment 1-3 

The small container exemption has been subject to annual reporting in order for the Executive 
Officer to monitor its use to ensure that this exemption was not overly used.  It was never 
intended as a means of reducing emissions.  SCAQMD staff’s research shows that, unlike other 
coating categories, there has been a significantly high sales volume in small containers for clear 
wood finishes.  Because low VOC products are available, staff no longer believes the small 
container is needed for clear wood finishes. 

For example, the products listed in Appendix B of the Environmental Assessment are all 
adequate replacements for their higher-VOC counterparts currently sold in small containers.  
Furthermore, the AVES Study clearly illustrates the ability of the low VOC varnishes, sanding 
sealers, and lacquers to successfully replace existing high VOC products for initial coating, as 
well as touch-up and repair.  Lastly, the Rule 1136 – Wood Coatings Technology Assessment 
completed in August 2003 demonstrates the successful transition to waterborne coating systems, 
including the use of waterborne stains, sanding sealers, and topcoats (varnishes and lacquers), by 
wood coating facilities.  Staff has also collected information that shows that the same products 
used in the shop are also used in the field.  As a result, the lower VOC coatings can be used for 
the purposes that the higher VOC coatings, currently sold in small containers, are currently being 
used for.  Therefore, there is no need for the products sold in small containers to have a higher 
VOC limit than the products sold in gallon containers.  Based on this information and the fact 
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that air quality in the district is so poor, the assertion that other architectural coatings rules 
elsewhere in the country have the quart exemption is irrelevant. 

Response to Comment 1-4 

The SCAQMD disagrees with the commentator’s opinion that limiting the small container 
exemption would increase VOC emissions.  Responses to the September 12, 2003 letter to 
SCAQMD staff can be found in the Staff Report for PAR 1113 which is located in the Final 
Board Package for PAR 1113.  In addition, the EA discusses the issues raised in previous 
correspondence regarding potential environmental impacts of reducing VOC limits.  Please refer 
to Response to Comment 1-3 for a discussion on small container exemption.  

Response to Comment 1-5 

The commentator is incorrect in his assertion that the issue of reactivity has not been previously 
addressed.  This issue was comprehensively addressed in Chapter 2 of the Draft EA.  Further, 
reactivity of VOC solvents has been addressed in the CEQA documents for previous 
amendments to Rule 1113.   

SCAQMD staff disagrees that implementing a lower VOC limit for stains, varnishes, and 
sanding sealers would be counterproductive to the air quality goal of ozone reduction.  Lowering 
the overall volume of VOC solvents from solvent-based formulations by converting to 
waterborne formulations will continue to lower VOC emissions, thereby reducing ozone 
formation in the region.  Staff disagrees with the notion that elimination of the small container 
exemption and the use of waterborne formulations in lieu of solvent-borne formulations will 
result in the use of solvents with higher reactivity and thus negate any environmental benefits.  
To begin with, it would be inappropriate to simply take arithmetical averages of the MIR values 
of some of the solvents found in the solvent-borne formulations and compare them to the MIR 
values of the waterborne formulations.  According to Dr. Carter, “averaging the MIRs of the 
compounds found in finishes is not the appropriate approach; you need to do weighed averages 
based on the amounts of compounds actually in the finishes” (e-mail from Dr. Carter to N. Berry, 
SCAQMD, October, 2003).  An additional analysis comparing the typical solvents found in 
solvent-borne clear wood coatings indicates the presence of solvent species other than glycols.  
These include toluene, xylene, and ethyl benzene, which all have significantly higher MIR values 
based on currently-available data.  The inclusion of additional VOC species typically found in 
solvent-borne coatings clearly shows an overall higher average MIR value then with the glycols 
listed and included in waterborne formulations.  Finally, the percent of solvent content found in 
solvent-borne formulations is much greater than the quantity of solvents found in waterborne 
coatings, which would make the weighted MIR in solvent-borne coatings greater than the already 
higher average MIR.  One should also note that it is not a forgone conclusion that elimination of 
the small container exemption will necessitate the switch to waterborne chemistries.  
Manufacturers will have the option to use VOC exempt solvents and thus retain the basic resin 
chemistry used in solvent-borne formulations. 

In response to the commentator’s and others’ recommendation to retain the small container 
exemption, staff is proposing an alternate amendment that phases out the exemption and in the 
interim establishes maximum VOC limits for clear wood finishes in those small containers.  
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Specifically, the small container exemption would be deleted effective July 1, 2008 and in the 
interim, the maximum VOC limit for varnishes and sanding sealers sold in small containers will 
be 450 g/l, and 550 g/l for lacquers. 

Response to Comment 1-6 

Traditional solvent-borne varnish formulations are likely unable to meet the proposed VOC 
content limit of 275 grams per liter, however, clear wood finishes using waterborne formulations 
that comply with the proposed future compliance limit are widely available and in use, and are 
considered to be likely substitute products with good performance characteristics.  Appendix B 
of the Environmental Assessment lists currently available clear wood finishes that comply with 
the proposed future limit of 275 grams per liter. 

Response to Comment 1-7 

The commentator takes the position that adopting a VOC limit for clear wood finishes at 275 
grams per liter is counterproductive, because, as the commentator claims, the average MIR value 
of compounds found in waterborne clear wood finishes is significantly higher than the average 
MIR value for compounds in solvent-borne clear wood finishes.  However, as noted by the 
commentator in Comment 1-5, ozone formation potential is a direct result of reactivity times the 
quantity of VOC emitted.  Whether the limit is counterproductive depends on the quantities of 
VOCs reduced and substituted, and their reactivities.  As will be discussed later, there is 
considerable uncertainty as to the specific VOC species in both solvent-borne formulations and 
to a lower extent in waterborne coatings.  Given such significant uncertainties, it is speculative to 
conclude that the low VOC limit for clear wood finishes would result in an air quality detriment.  
Indeed, the commentator’s own numbers show otherwise.  Even assuming the commentator’s 
assertion that the average reactivity of waterborne finishes is approximately 2.5 times the 
average reactivity of solvent-borne finishes (2.91/1.15), there will be a net ozone reduction 
resulting from lowering the VOC limit because of the substantially lesser mass of VOCs being 
emitted from the waterborne finishes. 
 
Thus, the proposed regulatory limit of 275 grams per liter for clear wood finishes translates into 
an actual VOC content of 110 grams per liter for waterborne coatings.  As the commentator is 
aware, a regulatory VOC content is determined by excluding water, which results in a higher 
number than the actual mass VOC content of the waterborne coatings.  However, solvent-borne 
coatings do not have water, so their regulatory VOC content of 350 grams per liter is the same as 
their actual VOC content. 
 
Assuming a liter of each type of coating is used, 110 grams of VOC will be emitted from the 
waterborne finish while 350 grams of VOC will be emitted from the solvent-borne formulation.  
Again, assuming the commentator’s asserted average reactivity values, the ozone formation 
potential of waterborne finishes is 110 x 2.91 = 320.1 which is still less than solvent-borne 
finishes at 350 x 1.15 = 402.5.  Therefore, the decrease in actual VOC content is not 21 percent 
(275/350) as the commentator claims but rather 69 percent (110/350).  Therefore, using the MIR 
values provided by the commentator, the waterborne clear wood finishes would reduce amount 
of ozone by 21 percent, as calculated below:   



Appendix D – Comments on the Draft EA and Responses to the Comments 

 D - 13 November 2003 

79.0
15.1

91.2

350

110
=×  

Moreover, the commentator improperly ignores other key VOC species in solvent-borne clear 
wood finishes with much higher reactivity values.  For example, the commentator only lists 
mineral spirits as the solvent used in traditional coatings, which skews the data to reflect a low 
reactivity value.  While mineral spirits can be found in traditional solvent-borne varnishes, they 
are not always the only component of clear wood coating formulations.  As noted in Response to 
Comment 1-5, toluene and xylene have a prominent presence in the solvent-borne formulations, 
but were not included in the commentator’s comparison analysis. According to CARB’s 
“Improvement of Speciation Profiles for Architectural and Industrial Maintenance Coating 
Operations” (CARB, June 1996), solvent-borne formulations include a wide variety and mixture 
of alkenes, alkanes and aromatic petroleum distillates that have varying MIR values.  Typical 
clear wood finishes, including sanding sealers, lacquers and varnishes, consist of up to 27 
percent toluene and xylene in the solvent-borne formulation based on speciation profiles of 
lacquers, varnishes and sanding sealers and can consist up to over 100 different VOC species for 
one coating.   

Furthermore, the commentator’s blanket assertion that waterborne finishes are much more 
reactive than solvent-borne finishes is incorrect.  Table 1-1 lists the average reactivity, 
represented as a MIR value, of the solvents found in traditional clear wood finish formulations.  
The average reactivity of 3.44 for the solvent-borne formulation is higher than the average 
reactivity of 2.91 for waterborne finishes as provided by the commentator.  The MIR values were 
taken from CARB’s aerosol coating regulation accessed from its website at the following 
internet address: http://www.arb.ca.gov/regact/conspro/aerocoat/aerocoat.htm.   

Table 1-1 

Comparison of Reactivity of Solvents Used in Solvent-borne  

Clear Wood Finish Formulations 

 

Solvents Used In Traditional Clear Wood Finishes 

CHEMICAL NAME MIR VALUE 

Toluene 3.97 

Xylene 7.45* 

Methyl Ethyl Ketone (MEK) 1.49 

Ethylene Glycol Ethyl Ether (EGEE) 3.78 

Ethylene Glycol Methyl Ether (EGME) 2.98 

Mineral Spirits (average MIR value) 1.15** 

Naphtha (petroleum distillates) 3.26 

AVERAGE MIR VALUE 3.44 

* - Because commercial xylene is a mixture of three isomers (meta-, ortho- and para-), the MIR value listed is 
an average of three isomers’ MIRs. 

**- Average depends on the overall composition of mineral spirits, including the level of straight-chain and 
branched-chain alkanes and aromatic content, and was included as a value in the commentator’s letter. 
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As noted above, while various types of mineral spirits are used in traditional formulations of 
clear wood finishes, they are not the only compounds used.  Toluene and xylene are also used, 
along with MEK, EGEE, EGME, etc.  It is not an accurate depiction of the conventional solvent-
borne coating formulation if the commentator analyzed mineral spirits as the only solvent used.  
Consequently, the SCAQMD staff disagrees that by substituting waterborne clear finishes for 
conventional solvent-borne varnishes will double the amount of ozone formed.  Using the 
updated MIR value from Table 1-1 above, reformulating traditional clear wood finishes (at 350 
grams per liter actual VOC) to waterborne clear wood finishes (at 110 grams per liter actual 
VOC) would result in a reduction in the ozone forming potential of the reformulated coating by 
approximately 73 percent, as indicated by the following equation:   

27.0
44.3

91.2

350

110
=×  

Further, the commentator’s claim that the use of the quart container exemption is to mitigate the 
adverse ozone impact of the allegedly more reactive waterborne finishes is incorrect.  The 
estimated overall ozone reductions are even greater if one considers the fact that the weighted 
average actual VOC of the solvent-borne formulations for clear wood finishes is significantly 
higher than 350 grams per liter since these products are sold in quart or smaller containers which 
have VOC content at the 450-550 grams per liter range and are exempt from the VOC limit 
requirements of the rule.  Reformulating the higher VOC clear wood finishes into compliant 
waterborne formulations would result in a reduction in the ozone forming potential by 
approximately 79 percent, as indicated by the following equation:   

21.0
44.3

91.2

450

110
=×  

To treat waterborne and solvent-borne solvents equally would be an unfair and overly simplistic 
assessment or comparison.  The analysis should include a weighted-reactivity approach for all 
the solvent species in the formulation.  However, in order to calculate a weighted average for all 
solvent-borne and waterborne clear wood finishes, one would have to collect the speciation data, 
which varies for each coating formulated and is typically considered proprietary information.  
The following is a summary of comments and analysis conducted by CARB to demonstrate a 
more feasible approach of calculating overall ozone formation from two coatings, one 
waterborne and one solvent-borne: 

The commentator states that relative ozone impacts can be determined by comparing two single 
ingredients from a waterborne and a solvent-borne coating.  To provide a complete comparison 
of the ozone formation potential for two coatings, it is necessary to consider all of the ingredients 
in the coating and the relative contribution of each ingredient in the coating.  Comparing the 
relative reactivity of two single coating ingredients can identify which ingredient is more 
reactive on its own, but it doesn’t reflect the overall reactivity of a coating because it does not 
account for the relative mass contributions and it doesn’t acknowledge the presence of water and 
solids.  Focusing only on VOCs can make a coating seem highly reactive, even when it contains 
a relatively small quantity of VOCs.   
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Consider the following example for two coatings, one solvent-borne and one waterborne, that 
both have a VOC Regulatory value of 280 g/l, whereas the actual VOC of the waterborne 
formulation is significantly lower.  These coatings are based on actual products that were 
reported in CARB’s 2001 Architectural Coating Survey, with the data slightly altered to protect 
manufacturer confidentiality. 

Solvent-borne Coating (280 g/l): Reactivity of All Ingredients 

n Ingredient MIR Value 

(g O3/g TOG) 

[Wt%]i 

1 Hydrocarbon Solvent (Bin 14)  1.21 19.3 

2 Aromatic 100 7.51 1.3 

3 Hydrocarbon Solvent (Bin unknown)  1.86 9.2 

4 Solids 0 70.2 

   Total Wt% = 100% 
 

Waterborne Coating (Regulatory VOC = 280 g/l): Reactivity of All Ingredients 

n Ingredient MIR Value 

(g O3/g TOG) 

[Wt%]i 

1 2-Propoxyethanol 3.50 5.7 

2 2-Butoxyethanol 2.88 4.4 

3 Toluene 3.97 1.0 

4 Water 0 37.3 

5 Solids 0 51.6 

   Total Wt% = 100% 
 

A comparison can be made between the two primary VOCs in each coating: Hydrocarbon 
Solvent (Bin 14) and 2-Propoxyethanol.  If the comparison only includes the MIR values, as 
demonstrated by the commentator, it appears that the waterborne product is more reactive. 
 

[WB] = [2-Propoxyethanol MIR Value] = [3.50 g O3/g TOG] = 2.9 

  [SB] [HC Solvent (Bin 14) MIR Value]  [1.21 g O3/g TOG]  
 

However, the appropriate method of comparison, as recommended by Dr. Carter, is to compare 
the weight fractions of the two predominant ingredients.  If this is done, the waterborne product 
is less reactive.  
 

[WB] = [2-Propoxyethanol MIR Value]*[Wt%] = [3.50 g O3/g TOG]*[5.7%] = 0.9 

  [SB] [HC Solvent (Bin 14) MIR Value]*[Wt%]  [1.21 g O3/g TOG]*[19.3%]  
 
Lastly, if the weight fractions and the relative MIR values were analyzed for all the listed 
solvents, the ratio of the waterborne over the solvent borne would be even less, 0.73, which 
demonstrates the waterborne formulation will have a 27% higher overall reduction in ozone 
formation. 
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Response to Comment 1-8 

The reactivity discussion in the EA has a similar analysis as in the past because the conclusions 
have not changed with regard to reactivity.  The discussion was updated to include the contract 
with CE-CERT to carry out an environmental chamber study to assess the ozone and PM 
formation potential of selected types of VOCs emitted from architectural coatings, etc.  The 
updated reactivity section in the EA included a discussion of funding for additional studies and 
how the studies will be peer reviewed when complete before generating conclusions or creating 
new regulatory approaches.  Additional information on reactivity is provided in the following 
paragraphs. 

In 1995, the California Air Resources Board (CARB) began the process of investigating using 
photochemical reactivity as an ozone control approach for consumer products and aerosol 
coatings as a substitute for the mass-based VOC content limit regulation.  It was concluded by 
CARB staff and industry representatives that it was acceptable to replace the VOC content limits 
with mandatory reactivity-based VOC limits to provide more regulatory flexibility while 
efficiently reducing the ozone formed from aerosol coatings.  In 1996, the Reactivity Research 
Advisory Committee (RRAC) approved the use of the maximum incremental reactivity (MIR) 
scale for use in developing reactivity-based control strategies for aerosol coatings in California.  
According to the CARB, “the aerosol coating category was chosen for the first consumer product 
reactivity based regulation because it is a well-characterized, discrete category within the 
inventory.  This will allow us (CARB) to carefully monitor the implementation of the regulation 
to ensure that this regulatory approach is effective.”  (CARB, “Final Statement of Reasons for 
Rulemaking,” 2000)  Established MIR values are described in a subsequent comment in the 
commentator’s letter, which purports to compare the reactivity of solvents used in traditional 
solvent-borne varnishes versus waterborne products.  Please refer to Response to Comment 1-7 
for a discussion on the reactivity comparison.   

In general, the commentator provides a simplistic comparison of overall ozone potential from 
solvent-based formulations compared to waterborne formulations.  However, as indicated in the 
staff report and the existing rule language, the SCAQMD recognizes the potential of reactivity as 
an alternative ozone control strategy, and recognizes the limitations of currently available data on 
MIR values, mainly the uncertainty associated with the current data, as published in numerous 
reports by the experts in the field, in particular Dr. William Carter of CE-CERT.  According to 
Dr. Carter, “there is a minimum of 30 percent uncertainty of even well-standing compounds, and 
the uncertainties of compounds that have not been studied is greater.  The ongoing experiments 
with representative petroleum distillates should address uncertainties for most solvent-based 
coatings.  For the compounds listed in (R. Wendoll’s) Table 1, experiments have been carried out 
to test the mechanisms for Ethylene Glycol Monobutyl Ether, n-Methyl Pyrrolidone, and 
Propylene Glycol, but Ethylene Glycol, Diethylene Glycol Monoethyl Ether, Diethylene Glycol 
Monomethyl Ether, Dipropylene Glycol Monomethyl Either have not been studied, so their 
MIRs are more uncertain.  The MIR uncertainties for these are at least 50 percent and perhaps 
greater.” (e-mail from Dr. Carter to N. Berry, SCAQMD, October, 2003)  Because of the 
uncertainties and lack of all the necessary data associated with the reactivity-based approach, 
CARB did not recognize this approach as a feasible alternative in the Suggested Control Measure 
for Architectural Coatings at this time (Final Program Environmental Impact Report, CARB, 
2000).   
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A state-of-the art reactivity chamber was constructed at the CE-CERT facility at University of 
California, Riverside.  In recognition of the SCAQMD’s on-going commitment to evaluating this 
concept, the SCAQMD has contracted with CE-CERT to further study the reactivity and 
availability of VOC species most commonly found in waterborne and solvent-based coatings.  
The scope of the project will focus on assessing the reactivity of VOC species most commonly 
found in solvent-based and waterborne architectural coatings, including studying ozone 
reactivities of low volatility solvents and re-evaluating uncertainties resulting from current data 
and modeling.  The SCAQMD project will further explore the potential of the new 
environmental chamber to investigate availability of the low volatility solvents and coordinate 
the studies with other availability studies.  CARB has a limited pilot program in its Aerosol 
Coatings rule that allows the use of a reactivity-based control approach.  What made the use of 
the reactivity approach in regulating aerosol coatings feasible was primarily the limited number 
of solvents used in aerosol formulations.  The same does not hold true for architectural coatings, 
however, which represent one of the largest most complex non-vehicular emission source 
category.  Because there are more categories and formulations, as well as greater number of 
solvents used in architectural coatings, there needs to be a heightened concern regarding 
uncertainties with MIR values and, thus, more complexity and higher risks with formulating and 
regulating.  To address these uncertainties, similar to the SCAQMD, CARB has also contracted 
with CE-CERT to conduct additional studies in an effort to reduce the uncertainty of MIR 
values.  Both the SCAQMD and CARB contracts include additional analyses for some of the 
solvent species highlighted in the comment letter.  Therefore, at this time it is not prudent to 
regulate VOC emissions based on the ozone-forming potential using currently available MIR 
data.  It should be noted that MIR values have changed twice since their original adoption.  As 
mentioned in Response to Comment 1-17, one revised MIR value was for a compound used in 
waterborne clear wood finishes.  Had a reactivity-based rule been in effect at that time, it would 
have been amended to reflect the new MIR values, which would have required those coating 
manufacturers using that compound to reformulate in order to comply with the amended rule.  
Until adequate, peer-reviewed data are available on the MIR values of these solvent species, 
especially from the newly constructed chamber, the mass-based regulatory approach continues to 
be the only proven ozone control strategy.   

According to CARB’s MIR values, individual VOCs vary in the amount of ozone formed once 
emitted into the air.  In its “Final Statement of Reasons for Rulemaking” (CARB, June 2000), 
CARB states, “…the reactivity-based Aerosol Coating Regulation does represent a new way of 
controlling VOC emissions.  As such, staff believes that a reactivity-based control strategy 
should be evaluated on a case-by-case basis and not automatically applied to other product 

categories.  Staff does believe the science of reactivity is sufficiently well developed to seriously 
consider using reactivity in other regulatory programs as appropriate and necessary.”  
(Emphasis added)  Besides the aerosol regulation, no other regulatory program has adopted the 
reactivity-based approach.  According to its “Staff Report for the Suggested Control Measure 
(SCM) for Architectural Coatings”, CARB “…intends to investigate the feasibility of 
incorporating mandatory reactivity-based limits into the architectural coatings SCM.  Further 
research into the reactivity of VOCs commonly used in architectural coatings may be warranted, 
both for VOCs that we currently do not have data for, as well as for VOCs for which we need 
improved data.”(CARB, June 2000)  However, CARB rejected the use of the reactivity-based 
approach as not a feasible alternative in its (SCM) for Architectural Coatings, adopted after the 
inclusion of the alternative reactivity-based approach on a limited scale in the Aerosol Coatings 
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rule.  According to the Program Environmental Impact Report prepared for the CARB’s SCM 
for Architectural Coatings (SCH# 99062093, CARB, 2000), the following reasons for rejecting a 
reactivity approach to regulate architectural coatings were identified: 

1. The required inventory of speciated VOC data for each product was not sufficiently 
provided in order to accurately assess the reactivity of products and therefore, can not 
establish limits. 

2. Some VOCs which are used exclusively in architectural coatings do not have well-
established reactivity values. 

3. Some of the VOCs needing further characterization are not easily evaluated using present 
methodologies. 

4. In an El Rap concept paper it is acknowledged that not all VOCs used in architectural 
coatings have been thoroughly studied to reliably assess their reactivity.  CARB 
disagreed with El Rap’s suggestion’s to use a default value of “one” where the reactivity 
value is unknown because reactivities of VOCs can vary by more than an order of 
magnitude.   

CARB has also contracted with CE-CERT to conduct additional reactivity studies to reduce the 
uncertainty of VOC species most commonly found in architectural coatings.  While there is merit 
to this approach, there is no evidence that the goal of reducing ozone is being thwarted by 
regulating and reducing the VOC content limit of architectural coatings.  By comparing typical 
compounds used in solvent-borne coatings, especially aromatic compounds, to compounds used 
in waterborne coatings, the overall reactivity is reduced which means the ozone formation will 
be reduced as well.   

Finally, in Response to Comment 1-5, it is noted that the current MIR data have high levels of 
uncertainty and need to be studied further before consideration for significant policy 
development regarding controlling regional ozone concentrations.  As also stated in Response to 
Comment 1-5, SCAQMD and CARB have contracted with CE-CERT to conduct additional 
studies on the MIRs for the most commonly used VOC species in architectural coatings.  There 
are many policy implications involved with adopting the mandatory reactivity-based approach 
over the current VOC content limit approach, including the burden on the industry to potentially 
limit usage of specific compounds in order to comply.  Similar to determining the VOC content 
for each coating, the conceptual reactivity-based approach will require the coating manufacturer 
to mix the compounds with various MIR values and formulate to a value less than the compliant 
limit.  Current testing allows the regulator to test the end product to ensure compliance with the 
VOC content limit.  The reactivity-based approach would require extraction and testing of each 
compound from the end product to ensure the type and amount of chemical are what contributed 
to the overall weighted MIR value of the coating.  This process could lead to a much more 
complex regulation.  It could also result in the loss of regulatory compliance options such as the 
averaging provision, restricting manufacturers’ product formulation options and eliminating 
certain product forms.  USEPA has already commented in CARB’s “Final Statement of Reasons 
for Rulemaking” that there are enforceability issues that would prevent effective enforcement of 
the reactivity-based program (CARB, 2000).  USEPA has also indicated that a reactivity-based 
program would require considerably more resources in terms of data collection, maintenance, 
and analytical measurements than mass-based VOC control programs.  In addition, because of 
industry claims that speciated VOC data are confidential business information, public 
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accountability may be reduced and there may be concerns related to Clean Air Act, section 
114(c), requirements for USEPA to make emission data public (“Final Statement of Reasons for 
Rulemaking,” CARB, June 2000).  In the same document, CARB acknowledges that existing air 
quality models may not currently have sufficient resolution to account for complete VOC 
speciation and, thus, more sophisticated models need to be developed. 

If the MIR values change, and they have changed twice since their original adoption in 2000 
based on more recent analyses, the coating manufacturers may be required to reformulate their 
products more frequently in order to comply with a reactivity-based approach.  Currently, a VOC 
content limit regulation allows flexibility to formulate without too much control of individual 
compounds used in the formulation.  The primary limiting factor in the formulation of the 
coating is whether the compound has toxic properties.  This toxicity restriction would apply to all 
coating formulations whether regulated for their VOC content or ozone reactivity.   

SCAQMD staff believes that a reactivity-based approach can be a highly effective regulatory 
approach provided the necessary analytical, technical and implementation tools are developed.  
The development of these tools and the elimination of the various implementation and 
enforcement hurdles are extremely important for the ultimate success of this regulatory 
approach.   

Response to Comment 1-9 

CARB has adopted the MIR scale of Dr. William P.L. Carter (2000) as a means of quantifying 
ozone impacts in its regulations of emissions of VOCs from aerosol coatings.  However, as the 
commentator noted, this is one tool that allows for ozone measurement.  There are other methods 
to quantify the ozone formation potential of VOCs, which produce different results and, thus, 
generate more levels of uncertainty for the MIR values.  In addition, there are other methods to 
regulate and reduce VOC emissions from various product sources.  Dr. Carter continues to 
review the MIR values to minimize uncertainty.  Both the SCAQMD and CARB have initiated 
research projects with Dr. Carter to better understand the reactivity of the various components 
used in solvent borne and waterborne formulations and minimize uncertainties in the MIR 
values. 

Response to Comment 1-10 

The SCAQMD is aware of reactivity research being performed by Dr. Carter and is following it 
closely.  The SCAQMD has provided comprehensive reasons why a reactivity-based 
architectural coating rule is not prudent at this time.  Please refer to Responses to Comments 1-7 
and 1-12 for the specific reasons why a reactivity-based architectural coating rule is not 
considered to be feasible at this time.  In his “Evaluation of Atmospheric Ozone Impacts of 
Coatings VOC Emissions” presentation (Carter, September 2003), Dr. Carter identified the 
reactivity research needs for VOCs for architectural coatings.  He highlighted that reactivity data 
are already available for many types of VOCs used in coatings including: 

• Data available for representative alkanes, aromatics, alcohols, glycols, esters and a few 
others, however, not all aspects of mechanisms are adequately evaluated. 
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He added that reactivity estimates are uncertain for some important types of coatings VOCs such 
as: 

• No data for low volatility compounds such as Texanol®  

• Petroleum distillates have large compositional uncertainty and components include 
unstudied VOCs 

• Amines and alcohol amines have very large mechanism uncertainty 

Dr. Carter stated that there is a need to develop lower cost reactivity screening and enforcement 
methods, and concluded that there is uncertainty on how much deposition on surfaces and how 
other non-atmospheric loss processes are affecting atmospheric availability. 

Response to Comment 1-11 

In general, the South Coast Air Basin as a whole is considered VOC limited with a relatively low 
VOC/NOx ratio level, however it varies in degree across the Basin.  The box model is a good 
place for proving concepts such as the performance of a reactive chemical mechanism when 
subjected to basic changes in parameters.  The use of the box is to assess different mechanisms 
for comparison purposes.  The box doesn't typically incorporate any real-time physical 
characteristics (i.e. transport, dispersion, unique emissions combinations) because it is mostly 
used to develop a level of performance for a given or standard set of conditions.  Reactivity is in 
effect a simplification of the complex processes that take place in the air.  It assigns a single 
number for the reactivity of a species.  This ignores the fact that the reaction rate is influenced by 
a number of factors.  Given that it is a simplification, it would not be wrong to use a simplified 
model to calculate it.  Please refer to Response to Comment 1-7 with regards to the concerns and 
issues with the SCAQMD adopting a reactivity-based approach to regulating VOC emissions and 
ozone.  In addition, refer to Response to Comment 1-12 with regards to CARB’s statement on 
adopting a reactivity-based control strategy on a case-by-case basis, and as appropriate and 
necessary.  The 2003 AQMP continues the SCAQMD’s support for studying reactivity as a basis 
for regulation, but also indicates that the SCAQMD must continue lowering both NOx and VOC 
emissions in the district to achieve the ozone standard. 

Response to Comment 1-12 

The SCAQMD is aware of the work of the RRAC, which was comprised of independent, 
respected scientists who made their recommendations to CARB on the science related to 
hydrocarbon reactivity, and that they agreed  that the MIR scale, developed by Dr. Carter, 
”…represents the most thoroughly reviewed and best document chemical mechanism available.”   

Please refer to Response to Comments 1-5 and 1-7 with regards to the concerns and issues with 
the SCAQMD adopting a reactivity-based approach to regulating VOC emissions and ozone.  In 
addition, refer to Response to Comment 1-8 with regards to CARB’s and USEPA’s opinion on 
adopting a reactivity-based control strategy on a case-by-case basis, and as appropriate and 
necessary.  As indicated in earlier responses, the newly constructed environmental chamber at 
UC Riverside will allow CARB and SCAQMD to reassess the old MIR values generated from 
the old chamber.  If reactivity-based approach was adopted to regulate architectural coatings 
prematurely, coating manufacturers would be required to reformulate their product(s) in order to 
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comply with these uncertainties and changing MIR values.  The frequency of reformulations 
would depend on whether the MIR value needs to be changed and how often the scientific 
studies reveal new information.  MIR values have changed twice since the original adoption in 
June 2000.  Elimination of these uncertainties is of paramount importance prior to 
implementation of reactivity-based regulatory approach.   The development of a large scale 
reactivity-based regulatory approach for architectural coatings in order to ensure or successful 
implementation, provide the needed certainty for manufacturers and minimize the role of errors 
in measuring the environmental benefits. 

Response to Comment 1-13 

As noted in Response to Comment 1-16, coating manufacturers would be required to reformulate 
their product(s) in order to comply with ongoing changes to the MIR values.  While the 
commentator highlights that 26 out of 670 VOCs required adjustment to the MIR value of more 
than five percent, changes to the MIR for one compound could be a dilemma for the coating 
manufacturer because a coating formulation depends on the importance of that compound to the 
formulation, i.e., the amount used and the availability of effective substitutes.  One of the 
revisions to the original list of MIR values was with a compound, dipropylene glycol 
monomethyl ether, the commentator listed as a solvent used in waterborne clear wood finishes.  
If the reactivity-based approach had been adopted to regulate VOC emissions from architectural 
coatings, coating manufacturers formulating with dipropylene glycol monomethyl ether would 
need to reformulate to ensure compliance.   

Response to Comment 1-14 

Please refer to Response to Comment 1-8 with regard to why the SCAQMD does not agree with 
the opinion of the commentator that ozone formation would double under a VOC content limit 
regulation.  In addition, please refer to Response to Comment 1-2 as to why maintaining the 
Small Container Exemption is not a mitigation measure. 
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COMMENT LETTER #2 FROM  

THE NATIONAL PAINT AND COATINGS ASSOCIATION (NPCA) 

(OCTOBER 24, 2003) 

Response to Comment 2-1 

The SCAQMD disagrees with the commentator’s opinion that the analysis in the Draft 
Environmental Assessment is “fatally flawed.”  The Environmental Assessment analyzes the 
adverse impacts As required by CEQA Guidelines 15070(a).  According to the CEQA 
Guidelines §15021(b), “in deciding whether changes in a project are feasible, an agency may 
consider specific economic, environmental, legal, social and technological factors.”  However, 
CEQA Guidelines also states “Economic and social changes resulting from a project shall not be 
treated as significant effects on the environment” (CEQA Guidelines §15064(e)).  Lowering the 
VOC content limits in coating formulations will not physically change the architectural coating 
procedure or structures being painted.  Furthermore, the proposed amendments to Rule 1113 are 
considered to be technologically feasible because compliant coatings in the categories where the 
VOC content limit will be reduced, are currently available as indicated in Appendix B of the 
Environmental Assessment.  Specific responses to the commentator’s opinions on the quality of 
the environmental analysis are provided in the following responses to comments. 

Response to Comment 2-2 

The SCAQMD staff has provided adequate time and information for other public agencies and 
members of the public to review and comment on the Draft EA.  Staff has kept industry involved 
in the rule development process, provided the scope of the proposal to industry, including 
amendments to specific coating categories, at earlier working group meetings held on March 20, 
2003, May 6, 2003, and July 16, 2003, and to the public and other public agencies prior to 
August 2003.  Staff also provided substantial time for industry to provide input at each step in 
the amendment process, including the requirements of the proposal prior to issuing the August 
2003 version of the rule.  SCAQMD staff disagrees with the commentator’s rulemaking 
characterization of late and last minute exchange of information etc.  Reasons for changes to the 
project description and the rule stem from resolving issues raised by the public and industry 
representatives.  In the meantime, the SCAQMD has complied with the legal requirements and 
continues to work with interested parties in the rule development process.  The 30-day review 
and comment time period is consistent with the CEQA Guidelines §15105(b), which states that 
the public review period for a CEQA document with no significant adverse environmental 
impacts “shall not be less than 20 days.”  Based on input from the public, however, the 
rulemaking period was extended by an additional 30 days period to provide more time to 
industry for an exchange of information.  This extension was granted so that staff could obtain 
additional information from the commentator.  However, staff has repeatedly requested studies 
from the commentator and its member companies that provide empirical data to validate 
comments provided by the industry.  To date, the SCAQMD has not received any such 
information from the commentator. 
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Response to Comment 2-3 

While the Draft EA references the AVES study as a study of side-by-side comparison testing of 
the coatings affected by the proposed amendments, it is not the only evidence to support the 
conclusions in the Draft EA nor meant to be all-inclusive, but rather a relative performance 
comparison of solvent-borne and waterborne coatings.  Case studies by USEPA and Midwest 
Research Institute, as well as performance data and product data sheets from coating 
manufacturers compiled under Appendix B of the EA provide further evidence of the availability 
and use of these compliant coatings.  Furthermore, Chapter II, Table 1 of the staff report 
summarizes market penetration data for sales of these products in the Year 2000 for each of the 
categories included in the current proposal.  In the three years subsequent to the year 2000 data, 
staff anticipates that the market penetration data probably greater for each of the categories, 
based on the findings of the Annual Status Reports, as well as the presence of compliant products 
listed in Appendix B and not included in the CARB survey. 

Response to Comment 2-4 

The AVES Study was designed to assess the most common performance characteristics, based 
on the type of testing conducted and reported for the coating categories on their technical data 
sheets.  While Taber Abrasion is commonly conducted by manufacturers of clear wood coatings 
used on floors, it is not the only test.  A review of some of the performance information obtained 
from the coating manufacturer, Bona Kemi, clearly indicates the use of Taber Abrasion as a key 
test.  Specifically, their technical data sheet indicates that “The Taber test, the most commonly 
accepted standard lab test for durability, evaluates the resistance of a material to abrasion.  For 
hardwood floors, this equates to evaluating wear.”  Additionally, information provided by Bona-
Kemi indicates that their clear waterborne wood floor coating with a VOC of 240 g/l, as tested 
by SGS U.S. Testing Co, indicated twice the durability than the nearest competitor, which 
included oil-modified finishes, as tested under the Taber Abraser Grit Feeder Test.  Staff agrees 
that actual traffic tests should also be examined to assess actual performance characteristics of 
polymers.  Staff did so by reviewing data collected by Bona-Kemi on testing that began in 1993 
by the Wood Sciences Department at the Colorado State University.  Test panels of hardwood 
flooring with wear-through lines were coated with finishes according to manufacturers’ 
specifications and placed in busy university hallways.  As a part of the study, all panels are 
rotated periodically to ensure even wear patterns.  Year-around traffic from faculty and students 
with hiking boots, rollerblades, skateboards, bicycles and pets tracking in water, snow, salt and 
dirt, provides a true ‘real-life’ durability test.  These test panels are rated in terms of wear-
through, scuff, scratch, and chemical resistance, as well as overall visual appearance.  These real-
life tests have confirmed the laboratory testing using the Taber Abrasion testing, and have 
concluded that the waterborne formulation by Bona-Kemi are the most durable available, as 
compared to other solventborne and waterborne finishes.  These products by Bona-Kemi have 
been used on numerous residential and commercial uses, including large areas.  One such 
location is the Barneys of New York store in Beverly Hills where more than 5,000 square feet of 
maple wood coating was applied. 
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Response to Comment 2-5 

Coefficient of friction test (which determines probability of slips and falls on coatings) was not 
specifically a part of the AVES Study, but is a performance characteristic evaluated by the 

SCAQMD staff.  Bona-Kemi’s Traffic product is classified by Underwriters Laboraties, Inc., 
as a slip resistant coating.  There are already existing compliant coatings in each of the categories 
affected by the rule amendment.  Thus, these formulations, which have already been tested, may 
be used safely. 

Response to Comment 2-6 

As indicated in Response to Comment 2-4, Bona-Kemi’s products have been successfully 
applied over large areas without any panelization issues in residential and commercial 
environments.  Staff also disagrees with the commentator’s assertion that lower-VOC finishes 
have longer dry times.  The AVES Study, as well as performance data from Bona-Kemi clearly 
indicates that the waterborne products actually dry and cure faster than their solvent-borne 
counterparts.  In conclusion, there are products in the marketplace that do not have the specific 
issues cited by the commentator. 

Response to Comment 2-7 

Safety and odor issues prevent certain solvent usage for all coating formulations, not just 
architectural coatings.  If there are toxic ramifications from any compounds, whether formulated 
in a waterborne coating or a solvent-borne coating, the manufacturer has to consider the ability to 
use a coating as well as the safety issues to the consumer and contractor.  The Bona-Kemi 
products discussed in earlier comments, as well as other products listed in Appendix B, do not 
have the specific issues listed by the commentator, and are regularly used by the professional 
applicator and the consumer.  Typically, solvent-borne products, especially clear wood finishes, 
have more toxic solvents (e.g., toluene, ethyl benzene, etc.) than solvents found in waterborne 
formulations, as shown in chapter 2 of the EA. 

Response to Comment 2-8 

As indicated earlier, the AVES Study was designed to assess the most common performance 
characteristics, based on the type of testing conducted and reported for the coating categories on 
their technical data sheets.  Also as indicated earlier, staff did not rely solely on the results of the 
AVES Study, but also relied on data obtained from manufacturers and other sources.  The AVES 
Study was performed by a third-party contractor with expertise in coating development and 
evaluation, selected as a result of a Request for Proposal.  The expertise of the contractor did not 
require an additional peer review. 

Response to Comment 2-9 

Please refer to Response to Comments 2-4 through 2-8.  While staff recognizes the numerous 
uses of clear wood coatings, Appendix B lists a variety of clear wood coatings that can be used 
for each of the listed uses.  As indicated earlier, the AVES study evaluated typical coatings 
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performance characteristics and should not be considered “all inclusive” since each manufactures 
different characteristics for the same coating type. 

Response to Comment 2-10 

The SCAQMD staff disagrees that exterior products using an acrylic or epoxy resin cannot have 
UV-resistance.  In the AVES Study, there is a detailed assessment of the modified epoxy resin 
that shows the best UV resistance.  Furthermore, Appendix B includes numerous products that 
can be used to replace the traditional spar varnishes, including urethane products by JFB Hart 
and Epmar.  The SCAQMD has used these zero-VOC polyurethane coatings on exterior 
substrates for the past five years.  These wood substrates have indicated excellent gloss retention 
and film appearance. 

Response to Comment 2-11 

Although the interior stains included in the AVES Study performed well in the laboratory 
environment, as well as the case study, the current proposal does not lower VOC limits for 
interior stains. 

Response to Comment 2-12 

The SCAQMD staff disagrees with the commentator’s opinion expressed in this comment.  The 
AVES Study did include a thorough assessment of exterior semi-transparent and opaque stains, 
concluding that the zero-VOC products performed better for UV resistance, as tested under 
ASTM G53-88 on both redwood and cedar.  Nevertheless, the staff recognizes the industry 
desire to conduct additional real time exposure studies for exterior stains, and has therefore 
modified its initial proposal and proposed a 42 month implementation period to allow for the 
completion of the reformulation and exterior field testing.  Furthermore, the semi-transparent 
urethane-based coatings available today are excellent substitutes for both horizontal and vertical 
surfaces and can be used as exterior semi-transparent stains and have been used on new and 
previously painted substrates, including wood decks.  JFB Hart products have been used on an 
exterior wood deck in Chicago that was previously coated with a solvent based semi-transparent 
stain over two years ago without showing any wear. 

Response to Comment 2-13 

Please refer to Response to Comment 2-12.  As indicated in earlier responses, the AVES study is 
not “all inclusive” and the SCAQMD has relied on assessment of commercially available 
products and their actual performance in the field.  Appendix B and the staff report lists several 
exterior deck stains.  Okon Company manufactures and sells a product called DECK STAIN, 
which is a water-based water repellent and wood stain for horizontal wood applications.  This 
product is designed for decks constructed with milled, pressure-treated, and rough lumber.  
ASTM testing results show that this product performs equally or better than its higher-VOC 
counterparts.  For example, this product passes the QUV 1,000 hour test for ultraviolet light 
resistance, as well as ASTM D3359-90 for vapor transmission.  The VOC content is 
approximately 100 g/l.  Columbia Paint & Coatings manufactures and sells the Woodtech Solid 
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Color Pre-Stain (09-870), a low VOC (62 g/l) interior and exterior stain for bare wood substrates.  
The technical information from the manufacturer indicates “excellent color retention, good 
penetration, and recoat properties.”  The company representative indicated that this product 
forms a hard film that is abrasion resistant.  Epmar Corporation also manufacturers and sells a 
variety of low-VOC stains, including pigmented, clear, and semi-transparent.  The Kemiko 
Transparent Stain is a single component product recommended for use on concrete, plaster, 
polymer cement, and wood.  Applications include walkways, decks, hospitals, schools, shopping 
malls, restaurants, and theme parks. The VOC content is less than 30 g/l.  Furthermore, detailed 
evaluations were conducted by Consumer Reports Magazine (June 2002 and August 2003), on 
clear, semi-transparent, toned, and opaque stains used on horizontal surfaces such as decks.  The 
conclusion from the August 2003 article indicates that opaque stains, mainly due to the higher 
pigment content, last the longest, typically more than three years, whereas “a semi-transparent 
finish may need to be reapplied every two to three years.  The conclusion also indicates that clear 
deck finishes don’t last more than one year (for both high VOC finishes as well as low-VOC 
finishes).”  Nonetheless, based on the comment, staff has revised the final compliance date for 
stains to July 1, 2007, thus, providing more time for additional development and testing.  
Additionally, this category is included in the future technology assessment, where specific 
characteristics could be assessed. 

Response to Comment 2-14 

The AVES Study analyzed the typical characteristics for waterproofing sealers for wood.  
Appendix B, as well as the staff report, lists numerous waterproofing sealers, indicating their 
performance characteristics well beyond beading of water.  These products indicate good 
performance on water sealing.  It should be noted that the largest manufacturer of waterproofing 
sealers for wood uses beading of water as a marketing tool. 

Response to Comment 2-15 

Although the AVES Study did not specifically analyze typical Department of Transportation 
(DOT) or National Cooperative Highway Research Program (NHCRP) tests, staff evaluated 
numerous products that comply with the proposed VOC content limits for this coating category 
and that meet the DOT requirements and the NHCRP requirements.  These are discussed in 
detail in the staff report, as well as included in Appendix B.  Therefore, there are available 
compliant products that meet the DOT requirements, such as L&M’s Aquapel Plus 
waterproofing concrete/masonry sealer, Rainguard’s Blok-Lok clear water repellant, and Poly-
Carb Mark-163 Flexogrid (2-component). 

Response to Comment 2-16 

The AVES Study did show the sandability of the zero-VOC sanding sealer to be okay.  However, 
the KCMA data and USEPA Case Studies Reports, as well as SCAQMD’s Technology 
Assessment Report for Rule 1136 – Wood Coatings, all indicated the successful use of 
waterborne sanding sealers, with a VOC content of 250 g/l to 275 g/l.  Therefore, the proposed 
limit is established at 275 g/l. 
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Response to Comment 2-17 

Because of the chemical solvency of solvent-based coatings to dissolve dirt and other 
contamination, they are more “forgiving” in application than waterborne coatings.  Staff 
recognized this problem by avoiding any VOC content reductions on bituminous roof primers.  
With the application of solvent-based primer to bituminous roofing materials, any surface can be 
prepared to accept basecoats and subsequent topcoats.  Metallic roof coatings with VOC contents 
of 500 grams per liter are excessively high, particularly in light of the availability of waterborne 
aluminum roof coatings that can be formulated with VOC contents at or below 100 grams per 
liter.  Upon further consideration to address concerns that aluminum coatings need more solvent, 
staff is recommending a separate category for aluminum roof coatings and setting a lower limit 
consistent with the lowest VOC containing waterborne aluminum roof coating emulsions, 
consistent with Title 24 for roof additions, alterations, and repairs (0.30 reflectivity) and opening 
the possibility of new aluminum roof coatings to achieve the high standards for new construction 
of the California energy code.  A definition of aluminum roof coatings has been added as well, 
setting the elemental aluminum content to 0.7 pound of elemental aluminum per gallon of 
coating.  The SCAQMD is aware that during storage waterborne aluminum coatings may be 
prone to chemical reactions that produce hydrogen and aluminum oxide stoichiometricly and the 
rate of reaction is accelerated by the addition of heat.  Excessive pressure buildup and oxidation 
of the aluminum flake have been minimized through proprietary additives that slow this reaction.  
United Coatings, manufacturers of waterborne aluminum coatings, indicate that several drums of 
aluminum coating have been in storage for three years without excessive pressure buildup issues.  
If little hydrogen has been produced in three years with the chemical additive, it is necessarily 
true that little oxidation has also occurred.  Most waterborne aluminum roof coatings are 
purchased in bulk and professionally applied within a short period of time, so that chemical 
reactions are not a concern.  In the case of consumer use and storage of waterborne aluminum 
roof coatings, a pressure relief valve is installed on the containers sold to consumers, which 
ensures that pressure build-up will not occur.  White reflective coatings are typically marketed to 
consumers.  Lastly, Rule 1113 contains a specialty coating category called Bituminous Roof 
Primers that have a VOC limit of 350 g/l.  At this time, staff is not proposing a lower limit for 
these bituminous roof primers 

Response to Comment 2-18 

The SCAQMD staff disagrees with the opinion of the commentator that the Draft EA reflected 
only the comments supporting the limits.  As noted in Response to Comment 2-2, the SCAQMD 
provided substantial opportunities to provide comments through working group meeting, public 
consultation meetings, etc.  The SCAQMD also extended the period for providing comments on 
the staff proposal by 30 days.  Also as noted in Response to Comment 2-2, when asked to 
provide empirical data to support comments made by the regulated industry, such data or other 
information was not provided. 

Response to Comment 2-19 

Staff recognizes that there are a variety of waterproofing sealers and waterproofing 
concrete/masonry sealers, and that formulations cover specific different uses.  Appendix A of the 
Staff Report and Appendix B of the EA list a large number of compliant products that represent a 
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variety of uses, including concrete driveways, pool decks, vertical concrete block walls, concrete 
tilt up walls, and exposed aggregate.  The list also includes products recommended for above-
grade and below-grade, as well as interior and exterior uses.  There are also several penetrating 
sealers that meet the DOT requirements, as tested under the NCHRP 244 tests (see Response to 
Comment 2-15).  The AVES study includes a side-by-side comparison of acrylic, alkyd, and 
epoxy-based sealers that clearly shows the superior performance of the zero-VOC epoxy-based 
waterproofing concrete/masonry sealer compared to the alkyd- and acrylic-based sealers.  Lastly, 
the availability and use of these products clearly demonstrate that these products perform well, 
especially since they are being used in the absence of any regulatory requirements with such low 
VOC limits. 

Response to Comment 2-20 

Comprehensive responses have been prepared for all comments received on the Draft EA.  The 
commentator, however, should be aware that the role of the EA is to analyze potential adverse 
environmental impacts from the proposed project, which includes reducing the VOC content 
limits for specific coating categories.  Data and other technical information that support staff’s 
proposal to reduce the VOC content of selected coating categories can be found primarily in the 
Staff Report for the proposed project.  Information on the availability of coatings that currently 
comply with the proposed VOC content limits can also be found in Appendix B of the EA.  With 
regard to specific issues raised by the commentator, please refer to the responses to comments 
above. 

Response to Comment 2-21 

Staff recognizes that there are a variety of waterproofing sealers and waterproofing 
concrete/masonry sealers, and that formulations cover specific different uses.  Appendix A of the 
Staff Report and Appendix B of the EA list a large number of compliant products that represent a 
variety of uses, including concrete driveways, pool decks, vertical concrete block walls, concrete 
tilt up walls, and exposed aggregate.  The list also includes products recommended for above-
grade and below-grade, as well as interior and exterior uses.  There are several penetrating 
sealers that meet the DOT requirements, as tested under the NCHRP 244 tests.  The AVES study 
includes a side-by-side comparison of acrylic, alkyd, and epoxy-based sealers that clearly shows 
the superior performance of the zero-VOC epoxy-based waterproofing concrete/masonry sealer 
compared to the alkyd- and acrylic-based sealers.  The availability and use of these products 
clearly demonstrate that these products perform well, especially since they are being used in the 
absence of any regulatory requirements with such low VOC limits.   

One example of a compliant waterproofing concrete/masonry sealer included in Appendix A of 

the Staff Report and Appendix B of the EA is Flexogrid (MARK-163), manufactured by 
POLY-CARB, is a zero-VOC urethane-epoxy copolymer recommended for use on bridge decks, 
parking decks, highway on and off-ramps, and weather-exposed concrete structures requiring 
waterproofing and skid-resistant qualities.  It also has flexibility to accommodate minor 
movements of the substrate such as vibrations, thermal shock, freeze and thaw cycles, expansion 
or contraction due to weather.  This is a film-forming coating that protects the concrete from 
water absorption and chloride ion permeation.  This product is formulated to provide good 
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abrasion resistance, tensile elongation, and skid number.  Listed below are results from tests 
performed by independent laboratory: 
 
Tensile Strength   ASTM D638-82 >2,500 psi 
Tensile Elongation   ASTM D638-82 35+5 
Shore D Hardness   ASTM D2240-75 65+5 
Abrasion Resistance - Wear Index ASTM C-501  75-85 mg 
Water Absorption Max.  ASTM C-570  0.2% 
Chloride Ion Permeability   AASHTO T277 200 coulombs avg. 
Skid number     ASTM E 524  40-45 avg. 
 
As of 1999, Flexogrid has been used by Department of Transportations in Ohio, N. Carolina, 
Alabama and Illinois State among others, in over 110 transportation projects in both the United 
States and Canada. 
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COMMENT LETTER #3 FROM  

CURTIS COLEMAN, ESQUIRE 

(OCTOBER 24, 2003) 

Response to Comment 3-1 

Appendix A and the Staff Report and Appendix B of the EA list several compliant exterior deck 
stains.  Okon Company manufactures and sells a product called DECK STAIN, which is a water-
based water repellent and wood stain for horizontal wood applications.  This product is designed 
for decks constructed with milled, pressure-treated, and rough lumber.  ASTM testing results 
show that this product performs equally or better than its higher-VOC counterparts.  For 
example, this product passes the QUV 1,000 hour test for ultraviolet light resistance, as well as 
ASTM D3359-90 for vapor transmission and is considered to be as durable as some of the higher 
VOC exterior stains.  VOC is approximately 100 g/l.  Columbia Paint & Coatings manufactures 
and sells the Woodtech Solid Color Pre-Stain (09-870), a low VOC (62 g/l) interior and exterior 
bare wood substrates.  The technical information from the manufacturer indicates “excellent 
color retention, good penetration, and recoat properties.”  The company representative indicated 
that this product forms a hard film that is abrasion resistant.  Epmar Corporation also 
manufacturers and sells a variety of low-VOC stains, including pigmented, clear, and semi-
transparent.  The Kemiko Transparent Stain is a single component product recommended for use 
on concrete, plaster, polymer cement, and wood.  Applications include walkways, decks, 
hospitals, schools, shopping malls, restaurants, and theme parks. The VOC content is less than 
30 g/l.  Furthermore, detailed evaluations were conducted by Consumer Reports Magazine (June 
2002 and August 2003) on clear, semi-transparent, toned, and opaque stains are used on 
horizontal surfaces such as decks.  The conclusion from the August 2003 article indicates that 
opaque stains, mainly due to the higher pigment content, last the longest, typically more than 
three years, whereas “a semi-transparent finish may need to be reapplied every two to three 
years.  The conclusion also indicates that clear deck finishes don’t last more than one year.  
However, these conclusions were true for higher VOC stains as well as low VOC stains.  
Nonetheless, based on the comment, staff has revised the final compliance date for stains to July 
1, 2007, thus, providing more time for additional development and testing.  Additionally, this 
category is included in the future technology assessment, where specific characteristics could be 
assessed. 

Response to Comment 3-2 

SCAQMD staff believes there were durable compliant exterior stains available at the time of the 
release of the Draft EA, thus a general durability discussion was included in the Draft EA.  Rule 
1113 requires a technology assessment to re-assess the performance characteristics, including 
durability.  Stains are included in this assessment and if there are performance concerns with 
currently available compliant exterior stains for horizontal surfaces and there are limited 
possibilities of the development of a durable compliant exterior stain in the future, SCAQMD 
staff will consider a modification to the rule amendment to address this issue.   
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COMMENT LETTER #1 FROM  

DUNN-EDWARDS PAINTS 

(OCTOBER 23, 2003) 

Response to Comment 1-1 

The SCAQMD staff appreciates the interest and involvement by Dunn-Edwards in the 
architectural coating rule making process. 

Response to Comment 1-2 

The SCAQMD disagrees with the commentator’s opinion that the Draft EA did not address 
previously submitted comments.  The analysis in the Draft EA directly responds to previously 
submitted comments by analyzing the environmental effects of PAR 1113 identified by the 
commentator.  Lowering the volatile organic compound (VOC) content limit for clear wood 
finishes would not result in a significant adverse air quality impact necessitating a mitigation 
measure but rather would result in an air quality benefit.  According to CEQA Guidelines 
§15126.4(a)(3), “Mitigation measures are not required for effects which are not found to be 
significant.”  On the contrary, retaining the exemption of the quart-size containers of clear wood 
finishes from the rule’s VOC limit would result in a reduction in the benefit to air quality that 
will occur under the project.  Responses to the September 12, 2003 letter to SCAQMD staff can 
be found in the Staff Report for PAR 1113 which is located in the Final Board Package for PAR 
1113.   

Response to Comment 1-3 

The small container exemption has been subject to annual reporting in order for the Executive 
Officer to monitor its use to ensure that this exemption was not overly used.  It was never 
intended as a means of reducing emissions.  SCAQMD staff’s research shows that, unlike other 
coating categories, there has been a significantly high sales volume in small containers for clear 
wood finishes.  Because low VOC products are available, staff no longer believes the small 
container is needed for clear wood finishes. 

For example, the products listed in Appendix B of the Environmental Assessment are all 
adequate replacements for their higher-VOC counterparts currently sold in small containers.  
Furthermore, the AVES Study clearly illustrates the ability of the low VOC varnishes, sanding 
sealers, and lacquers to successfully replace existing high VOC products for initial coating, as 
well as touch-up and repair.  Lastly, the Rule 1136 – Wood Coatings Technology Assessment 
completed in August 2003 demonstrates the successful transition to waterborne coating systems, 
including the use of waterborne stains, sanding sealers, and topcoats (varnishes and lacquers), by 
wood coating facilities.  Staff has also collected information that shows that the same products 
used in the shop are also used in the field.  As a result, the lower VOC coatings can be used for 
the purposes that the higher VOC coatings, currently sold in small containers, are currently being 
used for.  Therefore, there is no need for the products sold in small containers to have a higher 
VOC limit than the products sold in gallon containers.  Based on this information and the fact 
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that air quality in the district is so poor, the assertion that other architectural coatings rules 
elsewhere in the country have the quart exemption is irrelevant. 

Response to Comment 1-4 

The SCAQMD disagrees with the commentator’s opinion that limiting the small container 
exemption would increase VOC emissions.  Responses to the September 12, 2003 letter to 
SCAQMD staff can be found in the Staff Report for PAR 1113 which is located in the Final 
Board Package for PAR 1113.  In addition, the EA discusses the issues raised in previous 
correspondence regarding potential environmental impacts of reducing VOC limits.  Please refer 
to Response to Comment 1-3 for a discussion on small container exemption.  

Response to Comment 1-5 

The commentator is incorrect in his assertion that the issue of reactivity has not been previously 
addressed.  This issue was comprehensively addressed in Chapter 2 of the Draft EA.  Further, 
reactivity of VOC solvents has been addressed in the CEQA documents for previous 
amendments to Rule 1113.   

SCAQMD staff disagrees that implementing a lower VOC limit for stains, varnishes, and 
sanding sealers would be counterproductive to the air quality goal of ozone reduction.  Lowering 
the overall volume of VOC solvents from solvent-based formulations by converting to 
waterborne formulations will continue to lower VOC emissions, thereby reducing ozone 
formation in the region.  Staff disagrees with the notion that elimination of the small container 
exemption and the use of waterborne formulations in lieu of solvent-borne formulations will 
result in the use of solvents with higher reactivity and thus negate any environmental benefits.  
To begin with, it would be inappropriate to simply take arithmetical averages of the MIR values 
of some of the solvents found in the solvent-borne formulations and compare them to the MIR 
values of the waterborne formulations.  According to Dr. Carter, “averaging the MIRs of the 
compounds found in finishes is not the appropriate approach; you need to do weighed averages 
based on the amounts of compounds actually in the finishes” (e-mail from Dr. Carter to N. Berry, 
SCAQMD, October, 2003).  An additional analysis comparing the typical solvents found in 
solvent-borne clear wood coatings indicates the presence of solvent species other than glycols.  
These include toluene, xylene, and ethyl benzene, which all have significantly higher MIR values 
based on currently-available data.  The inclusion of additional VOC species typically found in 
solvent-borne coatings clearly shows an overall higher average MIR value then with the glycols 
listed and included in waterborne formulations.  Finally, the percent of solvent content found in 
solvent-borne formulations is much greater than the quantity of solvents found in waterborne 
coatings, which would make the weighted MIR in solvent-borne coatings greater than the already 
higher average MIR.  One should also note that it is not a forgone conclusion that elimination of 
the small container exemption will necessitate the switch to waterborne chemistries.  
Manufacturers will have the option to use VOC exempt solvents and thus retain the basic resin 
chemistry used in solvent-borne formulations. 

In response to the commentator’s and others’ recommendation to retain the small container 
exemption, staff is proposing an alternate amendment that phases out the exemption and in the 
interim establishes maximum VOC limits for clear wood finishes in those small containers.  
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Specifically, the small container exemption would be deleted effective July 1, 2008 and in the 
interim, the maximum VOC limit for varnishes and sanding sealers sold in small containers will 
be 450 g/l, and 550 g/l for lacquers. 

Response to Comment 1-6 

Traditional solvent-borne varnish formulations are likely unable to meet the proposed VOC 
content limit of 275 grams per liter, however, clear wood finishes using waterborne formulations 
that comply with the proposed future compliance limit are widely available and in use, and are 
considered to be likely substitute products with good performance characteristics.  Appendix B 
of the Environmental Assessment lists currently available clear wood finishes that comply with 
the proposed future limit of 275 grams per liter. 

Response to Comment 1-7 

The commentator takes the position that adopting a VOC limit for clear wood finishes at 275 
grams per liter is counterproductive, because, as the commentator claims, the average MIR value 
of compounds found in waterborne clear wood finishes is significantly higher than the average 
MIR value for compounds in solvent-borne clear wood finishes.  However, as noted by the 
commentator in Comment 1-5, ozone formation potential is a direct result of reactivity times the 
quantity of VOC emitted.  Whether the limit is counterproductive depends on the quantities of 
VOCs reduced and substituted, and their reactivities.  As will be discussed later, there is 
considerable uncertainty as to the specific VOC species in both solvent-borne formulations and 
to a lower extent in waterborne coatings.  Given such significant uncertainties, it is speculative to 
conclude that the low VOC limit for clear wood finishes would result in an air quality detriment.  
Indeed, the commentator’s own numbers show otherwise.  Even assuming the commentator’s 
assertion that the average reactivity of waterborne finishes is approximately 2.5 times the 
average reactivity of solvent-borne finishes (2.91/1.15), there will be a net ozone reduction 
resulting from lowering the VOC limit because of the substantially lesser mass of VOCs being 
emitted from the waterborne finishes. 
 
Thus, the proposed regulatory limit of 275 grams per liter for clear wood finishes translates into 
an actual VOC content of 110 grams per liter for waterborne coatings.  As the commentator is 
aware, a regulatory VOC content is determined by excluding water, which results in a higher 
number than the actual mass VOC content of the waterborne coatings.  However, solvent-borne 
coatings do not have water, so their regulatory VOC content of 350 grams per liter is the same as 
their actual VOC content. 
 
Assuming a liter of each type of coating is used, 110 grams of VOC will be emitted from the 
waterborne finish while 350 grams of VOC will be emitted from the solvent-borne formulation.  
Again, assuming the commentator’s asserted average reactivity values, the ozone formation 
potential of waterborne finishes is 110 x 2.91 = 320.1 which is still less than solvent-borne 
finishes at 350 x 1.15 = 402.5.  Therefore, the decrease in actual VOC content is not 21 percent 
(275/350) as the commentator claims but rather 69 percent (110/350).  Therefore, using the MIR 
values provided by the commentator, the waterborne clear wood finishes would reduce amount 
of ozone by 21 percent, as calculated below:   
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79.0
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91.2
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110
=×  

Moreover, the commentator improperly ignores other key VOC species in solvent-borne clear 
wood finishes with much higher reactivity values.  For example, the commentator only lists 
mineral spirits as the solvent used in traditional coatings, which skews the data to reflect a low 
reactivity value.  While mineral spirits can be found in traditional solvent-borne varnishes, they 
are not always the only component of clear wood coating formulations.  As noted in Response to 
Comment 1-5, toluene and xylene have a prominent presence in the solvent-borne formulations, 
but were not included in the commentator’s comparison analysis. According to CARB’s 
“Improvement of Speciation Profiles for Architectural and Industrial Maintenance Coating 
Operations” (CARB, June 1996), solvent-borne formulations include a wide variety and mixture 
of alkenes, alkanes and aromatic petroleum distillates that have varying MIR values.  Typical 
clear wood finishes, including sanding sealers, lacquers and varnishes, consist of up to 27 
percent toluene and xylene in the solvent-borne formulation based on speciation profiles of 
lacquers, varnishes and sanding sealers and can consist up to over 100 different VOC species for 
one coating.   

Furthermore, the commentator’s blanket assertion that waterborne finishes are much more 
reactive than solvent-borne finishes is incorrect.  Table 1-1 lists the average reactivity, 
represented as a MIR value, of the solvents found in traditional clear wood finish formulations.  
The average reactivity of 3.44 for the solvent-borne formulation is higher than the average 
reactivity of 2.91 for waterborne finishes as provided by the commentator.  The MIR values were 
taken from CARB’s aerosol coating regulation accessed from its website at the following 
internet address: http://www.arb.ca.gov/regact/conspro/aerocoat/aerocoat.htm.   

Table 1-1 

Comparison of Reactivity of Solvents Used in Solvent-borne  

Clear Wood Finish Formulations 

 

Solvents Used In Traditional Clear Wood Finishes 

CHEMICAL NAME MIR VALUE 

Toluene 3.97 

Xylene 7.45* 

Methyl Ethyl Ketone (MEK) 1.49 

Ethylene Glycol Ethyl Ether (EGEE) 3.78 

Ethylene Glycol Methyl Ether (EGME) 2.98 

Mineral Spirits (average MIR value) 1.15** 

Naphtha (petroleum distillates) 3.26 

AVERAGE MIR VALUE 3.44 

* - Because commercial xylene is a mixture of three isomers (meta-, ortho- and para-), the MIR value listed is 
an average of three isomers’ MIRs. 

**- Average depends on the overall composition of mineral spirits, including the level of straight-chain and 
branched-chain alkanes and aromatic content, and was included as a value in the commentator’s letter. 

Formatted: No underline

Formatted: No underline

Formatted: No underline

Formatted: No underline

Formatted: No underline



Proposed Amended Rule 1113 – Final Environmental Assessment 

 D - 14 November 2003 

As noted above, while various types of mineral spirits are used in traditional formulations of 
clear wood finishes, they are not the only compounds used.  Toluene and xylene are also used, 
along with MEK, EGEE, EGME, etc.  It is not an accurate depiction of the conventional solvent-
borne coating formulation if the commentator analyzed mineral spirits as the only solvent used.  
Consequently, the SCAQMD staff disagrees that by substituting waterborne clear finishes for 
conventional solvent-borne varnishes will double the amount of ozone formed.  Using the 
updated MIR value from Table 1-1 above, reformulating traditional clear wood finishes (at 350 
grams per liter actual VOC) to waterborne clear wood finishes (at 110 grams per liter actual 
VOC) would result in a reduction in the ozone forming potential of the reformulated coating by 
approximately 73 percent, as indicated by the following equation:   

27.0
44.3

91.2

350

110
=×  

Further, the commentator’s claim that the use of the quart container exemption is to mitigate the 
adverse ozone impact of the allegedly more reactive waterborne finishes is incorrect.  The 
estimated overall ozone reductions are even greater if one considers the fact that the weighted 
average actual VOC of the solvent-borne formulations for clear wood finishes is significantly 
higher than 350 grams per liter since these products are sold in quart or smaller containers which 
have VOC content at the 450-550 grams per liter range and are exempt from the VOC limit 
requirements of the rule.  Reformulating the higher VOC clear wood finishes into compliant 
waterborne formulations would result in a reduction in the ozone forming potential by 
approximately 79 percent, as indicated by the following equation:   

21.0
44.3

91.2

450

110
=×  

To treat waterborne and solvent-borne solvents equally would be an unfair and overly simplistic 
assessment or comparison.  The analysis should include a weighted-reactivity approach for all 
the solvent species in the formulation.  However, in order to calculate a weighted average for all 
solvent-borne and waterborne clear wood finishes, one would have to collect the speciation data, 
which varies for each coating formulated and is typically considered proprietary information.  
The following is a summary of comments and analysis conducted by CARB to demonstrate a 
more feasible approach of calculating overall ozone formation from two coatings, one 
waterborne and one solvent-borne: 

The commentator states that relative ozone impacts can be determined by comparing two single 
ingredients from a waterborne and a solvent-borne coating.  To provide a complete comparison 
of the ozone formation potential for two coatings, it is necessary to consider all of the ingredients 
in the coating and the relative contribution of each ingredient in the coating.  Comparing the 
relative reactivity of two single coating ingredients can identify which ingredient is more 
reactive on its own, but it doesn’t reflect the overall reactivity of a coating because it does not 
account for the relative mass contributions and it doesn’t acknowledge the presence of water and 
solids.  Focusing only on VOCs can make a coating seem highly reactive, even when it contains 
a relatively small quantity of VOCs.   
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Consider the following example for two coatings, one solvent-borne and one waterborne, that 
both have a VOC Regulatory value of 280 g/l, whereas the actual VOC of the waterborne 
formulation is significantly lower.  These coatings are based on actual products that were 
reported in CARB’s 2001 Architectural Coating Survey, with the data slightly altered to protect 
manufacturer confidentiality. 

Solvent-borne Coating (280 g/l): Reactivity of All Ingredients 

n Ingredient MIR Value 

(g O3/g TOG) 

[Wt%]i 

1 Hydrocarbon Solvent (Bin 14)  1.21 19.3 

2 Aromatic 100 7.51 1.3 

3 Hydrocarbon Solvent (Bin unknown)  1.86 9.2 

4 Solids 0 70.2 

   Total Wt% = 100% 
 

Waterborne Coating (Regulatory VOC = 280 g/l): Reactivity of All Ingredients 

n Ingredient MIR Value 

(g O3/g TOG) 

[Wt%]i 

1 2-Propoxyethanol 3.50 5.7 

2 2-Butoxyethanol 2.88 4.4 

3 Toluene 3.97 1.0 

4 Water 0 37.3 

5 Solids 0 51.6 

   Total Wt% = 100% 
 

A comparison can be made between the two primary VOCs in each coating: Hydrocarbon 
Solvent (Bin 14) and 2-Propoxyethanol.  If the comparison only includes the MIR values, as 
demonstrated by the commentator, it appears that the waterborne product is more reactive. 
 

[WB] = [2-Propoxyethanol MIR Value] = [3.50 g O3/g TOG] = 2.9 

  [SB] [HC Solvent (Bin 14) MIR Value]  [1.21 g O3/g TOG]  
 

However, the appropriate method of comparison, as recommended by Dr. Carter, is to compare 
the weight fractions of the two predominant ingredients.  If this is done, the waterborne product 
is less reactive.  
 

[WB] = [2-Propoxyethanol MIR Value]*[Wt%] = [3.50 g O3/g TOG]*[5.7%] = 0.9 

  [SB] [HC Solvent (Bin 14) MIR Value]*[Wt%]  [1.21 g O3/g TOG]*[19.3%]  
 
Lastly, if the weight fractions and the relative MIR values were analyzed for all the listed 
solvents, the ratio of the waterborne over the solvent borne would be even less, 0.73, which 
demonstrates the waterborne formulation will have a 27% higher overall reduction in ozone 
formation. 
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Response to Comment 1-8 

The reactivity discussion in the EA has a similar analysis as in the past because the conclusions 
have not changed with regard to reactivity.  The discussion was updated to include the contract 
with CE-CERT to carry out an environmental chamber study to assess the ozone and PM 
formation potential of selected types of VOCs emitted from architectural coatings, etc.  The 
updated reactivity section in the EA included a discussion of funding for additional studies and 
how the studies will be peer reviewed when complete before generating conclusions or creating 
new regulatory approaches.  Additional information on reactivity is provided in the following 
paragraphs. 

In 1995, the California Air Resources Board (CARB) began the process of investigating using 
photochemical reactivity as an ozone control approach for consumer products and aerosol 
coatings as a substitute for the mass-based VOC content limit regulation.  It was concluded by 
CARB staff and industry representatives that it was acceptable to replace the VOC content limits 
with mandatory reactivity-based VOC limits to provide more regulatory flexibility while 
efficiently reducing the ozone formed from aerosol coatings.  In 1996, the Reactivity Research 
Advisory Committee (RRAC) approved the use of the maximum incremental reactivity (MIR) 
scale for use in developing reactivity-based control strategies for aerosol coatings in California.  
According to the CARB, “the aerosol coating category was chosen for the first consumer product 
reactivity based regulation because it is a well-characterized, discrete category within the 
inventory.  This will allow us (CARB) to carefully monitor the implementation of the regulation 
to ensure that this regulatory approach is effective.”  (CARB, “Final Statement of Reasons for 
Rulemaking,” 2000)  Established MIR values are described in a subsequent comment in the 
commentator’s letter, which purports to compare the reactivity of solvents used in traditional 
solvent-borne varnishes versus waterborne products.  Please refer to Response to Comment 1-7 
for a discussion on the reactivity comparison.   

In general, the commentator provides a simplistic comparison of overall ozone potential from 
solvent-based formulations compared to waterborne formulations.  However, as indicated in the 
staff report and the existing rule language, the SCAQMD recognizes the potential of reactivity as 
an alternative ozone control strategy, and recognizes the limitations of currently available data on 
MIR values, mainly the uncertainty associated with the current data, as published in numerous 
reports by the experts in the field, in particular Dr. William Carter of CE-CERT.  According to 
Dr. Carter, “there is a minimum of 30 percent uncertainty of even well-standing compounds, and 
the uncertainties of compounds that have not been studied is greater.  The ongoing experiments 
with representative petroleum distillates should address uncertainties for most solvent-based 
coatings.  For the compounds listed in (R. Wendoll’s) Table 1, experiments have been carried out 
to test the mechanisms for Ethylene Glycol Monobutyl Ether, n-Methyl Pyrrolidone, and 
Propylene Glycol, but Ethylene Glycol, Diethylene Glycol Monoethyl Ether, Diethylene Glycol 
Monomethyl Ether, Dipropylene Glycol Monomethyl Either have not been studied, so their 
MIRs are more uncertain.  The MIR uncertainties for these are at least 50 percent and perhaps 
greater.” (e-mail from Dr. Carter to N. Berry, SCAQMD, October, 2003)  Because of the 
uncertainties and lack of all the necessary data associated with the reactivity-based approach, 
CARB did not recognize this approach as a feasible alternative in the Suggested Control Measure 
for Architectural Coatings at this time (Final Program Environmental Impact Report, CARB, 
2000).   
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A state-of-the art reactivity chamber was constructed at the CE-CERT facility at University of 
California, Riverside.  In recognition of the SCAQMD’s on-going commitment to evaluating this 
concept, the SCAQMD has contracted with CE-CERT to further study the reactivity and 
availability of VOC species most commonly found in waterborne and solvent-based coatings.  
The scope of the project will focus on assessing the reactivity of VOC species most commonly 
found in solvent-based and waterborne architectural coatings, including studying ozone 
reactivities of low volatility solvents and re-evaluating uncertainties resulting from current data 
and modeling.  The SCAQMD project will further explore the potential of the new 
environmental chamber to investigate availability of the low volatility solvents and coordinate 
the studies with other availability studies.  CARB has a limited pilot program in its Aerosol 
Coatings rule that allows the use of a reactivity-based control approach.  What made the use of 
the reactivity approach in regulating aerosol coatings feasible was primarily the limited number 
of solvents used in aerosol formulations.  The same does not hold true for architectural coatings, 
however, which represent one of the largest most complex non-vehicular emission source 
category.  Because there are more categories and formulations, as well as greater number of 
solvents used in architectural coatings, there needs to be a heightened concern regarding 
uncertainties with MIR values and, thus, more complexity and higher risks with formulating and 
regulating.  To address these uncertainties, similar to the SCAQMD, CARB has also contracted 
with CE-CERT to conduct additional studies in an effort to reduce the uncertainty of MIR 
values.  Both the SCAQMD and CARB contracts include additional analyses for some of the 
solvent species highlighted in the comment letter.  Therefore, at this time it is not prudent to 
regulate VOC emissions based on the ozone-forming potential using currently available MIR 
data.  It should be noted that MIR values have changed twice since their original adoption.  As 
mentioned in Response to Comment 1-17, one revised MIR value was for a compound used in 
waterborne clear wood finishes.  Had a reactivity-based rule been in effect at that time, it would 
have been amended to reflect the new MIR values, which would have required those coating 
manufacturers using that compound to reformulate in order to comply with the amended rule.  
Until adequate, peer-reviewed data are available on the MIR values of these solvent species, 
especially from the newly constructed chamber, the mass-based regulatory approach continues to 
be the only proven ozone control strategy.   

According to CARB’s MIR values, individual VOCs vary in the amount of ozone formed once 
emitted into the air.  In its “Final Statement of Reasons for Rulemaking” (CARB, June 2000), 
CARB states, “…the reactivity-based Aerosol Coating Regulation does represent a new way of 
controlling VOC emissions.  As such, staff believes that a reactivity-based control strategy 
should be evaluated on a case-by-case basis and not automatically applied to other product 

categories.  Staff does believe the science of reactivity is sufficiently well developed to seriously 
consider using reactivity in other regulatory programs as appropriate and necessary.”  
(Emphasis added)  Besides the aerosol regulation, no other regulatory program has adopted the 
reactivity-based approach.  According to its “Staff Report for the Suggested Control Measure 
(SCM) for Architectural Coatings”, CARB “…intends to investigate the feasibility of 
incorporating mandatory reactivity-based limits into the architectural coatings SCM.  Further 
research into the reactivity of VOCs commonly used in architectural coatings may be warranted, 
both for VOCs that we currently do not have data for, as well as for VOCs for which we need 
improved data.”(CARB, June 2000)  However, CARB rejected the use of the reactivity-based 
approach as not a feasible alternative in its (SCM) for Architectural Coatings, adopted after the 
inclusion of the alternative reactivity-based approach on a limited scale in the Aerosol Coatings 
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rule.  According to the Program Environmental Impact Report prepared for the CARB’s SCM 
for Architectural Coatings (SCH# 99062093, CARB, 2000), the following reasons for rejecting a 
reactivity approach to regulate architectural coatings were identified: 

1. The required inventory of speciated VOC data for each product was not sufficiently 
provided in order to accurately assess the reactivity of products and therefore, can not 
establish limits. 

2. Some VOCs which are used exclusively in architectural coatings do not have well-
established reactivity values. 

3. Some of the VOCs needing further characterization are not easily evaluated using present 
methodologies. 

4. In an El Rap concept paper it is acknowledged that not all VOCs used in architectural 
coatings have been thoroughly studied to reliably assess their reactivity.  CARB 
disagreed with El Rap’s suggestion’s to use a default value of “one” where the reactivity 
value is unknown because reactivities of VOCs can vary by more than an order of 
magnitude.   

CARB has also contracted with CE-CERT to conduct additional reactivity studies to reduce the 
uncertainty of VOC species most commonly found in architectural coatings.  While there is merit 
to this approach, there is no evidence that the goal of reducing ozone is being thwarted by 
regulating and reducing the VOC content limit of architectural coatings.  By comparing typical 
compounds used in solvent-borne coatings, especially aromatic compounds, to compounds used 
in waterborne coatings, the overall reactivity is reduced which means the ozone formation will 
be reduced as well.   

Finally, in Response to Comment 1-5, it is noted that the current MIR data have high levels of 
uncertainty and need to be studied further before consideration for significant policy 
development regarding controlling regional ozone concentrations.  As also stated in Response to 
Comment 1-5, SCAQMD and CARB have contracted with CE-CERT to conduct additional 
studies on the MIRs for the most commonly used VOC species in architectural coatings.  There 
are many policy implications involved with adopting the mandatory reactivity-based approach 
over the current VOC content limit approach, including the burden on the industry to potentially 
limit usage of specific compounds in order to comply.  Similar to determining the VOC content 
for each coating, the conceptual reactivity-based approach will require the coating manufacturer 
to mix the compounds with various MIR values and formulate to a value less than the compliant 
limit.  Current testing allows the regulator to test the end product to ensure compliance with the 
VOC content limit.  The reactivity-based approach would require extraction and testing of each 
compound from the end product to ensure the type and amount of chemical are what contributed 
to the overall weighted MIR value of the coating.  This process could lead to a much more 
complex regulation.  It could also result in the loss of regulatory compliance options such as the 
averaging provision, restricting manufacturers’ product formulation options and eliminating 
certain product forms.  USEPA has already commented in CARB’s “Final Statement of Reasons 
for Rulemaking” that there are enforceability issues that would prevent effective enforcement of 
the reactivity-based program (CARB, 2000).  USEPA has also indicated that a reactivity-based 
program would require considerably more resources in terms of data collection, maintenance, 
and analytical measurements than mass-based VOC control programs.  In addition, because of 
industry claims that speciated VOC data are confidential business information, public 
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accountability may be reduced and there may be concerns related to Clean Air Act, section 
114(c), requirements for USEPA to make emission data public (“Final Statement of Reasons for 
Rulemaking,” CARB, June 2000).  In the same document, CARB acknowledges that existing air 
quality models may not currently have sufficient resolution to account for complete VOC 
speciation and, thus, more sophisticated models need to be developed. 

If the MIR values change, and they have changed twice since their original adoption in 2000 
based on more recent analyses, the coating manufacturers may be required to reformulate their 
products more frequently in order to comply with a reactivity-based approach.  Currently, a VOC 
content limit regulation allows flexibility to formulate without too much control of individual 
compounds used in the formulation.  The primary limiting factor in the formulation of the 
coating is whether the compound has toxic properties.  This toxicity restriction would apply to all 
coating formulations whether regulated for their VOC content or ozone reactivity.   

SCAQMD staff believes that a reactivity-based approach can be a highly effective regulatory 
approach provided the necessary analytical, technical and implementation tools are developed.  
The development of these tools and the elimination of the various implementation and 
enforcement hurdles are extremely important for the ultimate success of this regulatory 
approach.   

Response to Comment 1-9 

CARB has adopted the MIR scale of Dr. William P.L. Carter (2000) as a means of quantifying 
ozone impacts in its regulations of emissions of VOCs from aerosol coatings.  However, as the 
commentator noted, this is one tool that allows for ozone measurement.  There are other methods 
to quantify the ozone formation potential of VOCs, which produce different results and, thus, 
generate more levels of uncertainty for the MIR values.  In addition, there are other methods to 
regulate and reduce VOC emissions from various product sources.  Dr. Carter continues to 
review the MIR values to minimize uncertainty.  Both the SCAQMD and CARB have initiated 
research projects with Dr. Carter to better understand the reactivity of the various components 
used in solvent borne and waterborne formulations and minimize uncertainties in the MIR 
values. 

Response to Comment 1-10 

The SCAQMD is aware of reactivity research being performed by Dr. Carter and is following it 
closely.  The SCAQMD has provided comprehensive reasons why a reactivity-based 
architectural coating rule is not prudent at this time.  Please refer to Responses to Comments 1-7 
and 1-12 for the specific reasons why a reactivity-based architectural coating rule is not 
considered to be feasible at this time.  In his “Evaluation of Atmospheric Ozone Impacts of 
Coatings VOC Emissions” presentation (Carter, September 2003), Dr. Carter identified the 
reactivity research needs for VOCs for architectural coatings.  He highlighted that reactivity data 
are already available for many types of VOCs used in coatings including: 

• Data available for representative alkanes, aromatics, alcohols, glycols, esters and a few 
others, however, not all aspects of mechanisms are adequately evaluated. 



Proposed Amended Rule 1113 – Final Environmental Assessment 

 D - 20 November 2003 

He added that reactivity estimates are uncertain for some important types of coatings VOCs such 
as: 

• No data for low volatility compounds such as Texanol®  

• Petroleum distillates have large compositional uncertainty and components include 
unstudied VOCs 

• Amines and alcohol amines have very large mechanism uncertainty 

Dr. Carter stated that there is a need to develop lower cost reactivity screening and enforcement 
methods, and concluded that there is uncertainty on how much deposition on surfaces and how 
other non-atmospheric loss processes are affecting atmospheric availability. 

Response to Comment 1-11 

In general, the South Coast Air Basin as a whole is considered VOC limited with a relatively low 
VOC/NOx ratio level, however it varies in degree across the Basin.  The box model is a good 
place for proving concepts such as the performance of a reactive chemical mechanism when 
subjected to basic changes in parameters.  The use of the box is to assess different mechanisms 
for comparison purposes.  The box doesn't typically incorporate any real-time physical 
characteristics (i.e. transport, dispersion, unique emissions combinations) because it is mostly 
used to develop a level of performance for a given or standard set of conditions.  Reactivity is in 
effect a simplification of the complex processes that take place in the air.  It assigns a single 
number for the reactivity of a species.  This ignores the fact that the reaction rate is influenced by 
a number of factors.  Given that it is a simplification, it would not be wrong to use a simplified 
model to calculate it.  Please refer to Response to Comment 1-7 with regards to the concerns and 
issues with the SCAQMD adopting a reactivity-based approach to regulating VOC emissions and 
ozone.  In addition, refer to Response to Comment 1-12 with regards to CARB’s statement on 
adopting a reactivity-based control strategy on a case-by-case basis, and as appropriate and 
necessary.  The 2003 AQMP continues the SCAQMD’s support for studying reactivity as a basis 
for regulation, but also indicates that the SCAQMD must continue lowering both NOx and VOC 
emissions in the district to achieve the ozone standard. 

Response to Comment 1-12 

The SCAQMD is aware of the work of the RRAC, which was comprised of independent, 
respected scientists who made their recommendations to CARB on the science related to 
hydrocarbon reactivity, and that they agreed  that the MIR scale, developed by Dr. Carter, 
”…represents the most thoroughly reviewed and best document chemical mechanism available.”   

Please refer to Response to Comments 1-5 and 1-7 with regards to the concerns and issues with 
the SCAQMD adopting a reactivity-based approach to regulating VOC emissions and ozone.  In 
addition, refer to Response to Comment 1-8 with regards to CARB’s and USEPA’s opinion on 
adopting a reactivity-based control strategy on a case-by-case basis, and as appropriate and 
necessary.  As indicated in earlier responses, the newly constructed environmental chamber at 
UC Riverside will allow CARB and SCAQMD to reassess the old MIR values generated from 
the old chamber.  If reactivity-based approach was adopted to regulate architectural coatings 
prematurely, coating manufacturers would be required to reformulate their product(s) in order to 
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comply with these uncertainties and changing MIR values.  The frequency of reformulations 
would depend on whether the MIR value needs to be changed and how often the scientific 
studies reveal new information.  MIR values have changed twice since the original adoption in 
June 2000.  Elimination of these uncertainties is of paramount importance prior to 
implementation of reactivity-based regulatory approach.   The development of a large scale 
reactivity-based regulatory approach for architectural coatings in order to ensure or successful 
implementation, provide the needed certainty for manufacturers and minimize the role of errors 
in measuring the environmental benefits. 

Response to Comment 1-13 

As noted in Response to Comment 1-16, coating manufacturers would be required to reformulate 
their product(s) in order to comply with ongoing changes to the MIR values.  While the 
commentator highlights that 26 out of 670 VOCs required adjustment to the MIR value of more 
than five percent, changes to the MIR for one compound could be a dilemma for the coating 
manufacturer because a coating formulation depends on the importance of that compound to the 
formulation, i.e., the amount used and the availability of effective substitutes.  One of the 
revisions to the original list of MIR values was with a compound, dipropylene glycol 
monomethyl ether, the commentator listed as a solvent used in waterborne clear wood finishes.  
If the reactivity-based approach had been adopted to regulate VOC emissions from architectural 
coatings, coating manufacturers formulating with dipropylene glycol monomethyl ether would 
need to reformulate to ensure compliance.   

Response to Comment 1-14 

Please refer to Response to Comment 1-8 with regard to why the SCAQMD does not agree with 
the opinion of the commentator that ozone formation would double under a VOC content limit 
regulation.  In addition, please refer to Response to Comment 1-2 as to why maintaining the 
Small Container Exemption is not a mitigation measure. 
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COMMENT LETTER #2 FROM  

THE NATIONAL PAINT AND COATINGS ASSOCIATION (NPCA) 

(OCTOBER 24, 2003) 

Response to Comment 2-1 

The SCAQMD disagrees with the commentator’s opinion that the analysis in the Draft 
Environmental Assessment is “fatally flawed.”  The Environmental Assessment analyzes the 
adverse impacts As required by CEQA Guidelines 15070(a).  According to the CEQA 
Guidelines §15021(b), “in deciding whether changes in a project are feasible, an agency may 
consider specific economic, environmental, legal, social and technological factors.”  However, 
CEQA Guidelines also states “Economic and social changes resulting from a project shall not be 
treated as significant effects on the environment” (CEQA Guidelines §15064(e)).  Lowering the 
VOC content limits in coating formulations will not physically change the architectural coating 
procedure or structures being painted.  Furthermore, the proposed amendments to Rule 1113 are 
considered to be technologically feasible because compliant coatings in the categories where the 
VOC content limit will be reduced, are currently available as indicated in Appendix B of the 
Environmental Assessment.  Specific responses to the commentator’s opinions on the quality of 
the environmental analysis are provided in the following responses to comments. 

Response to Comment 2-2 

The SCAQMD staff has provided adequate time and information for other public agencies and 
members of the public to review and comment on the Draft EA.  Staff has kept industry involved 
in the rule development process, provided the scope of the proposal to industry, including 
amendments to specific coating categories, at earlier working group meetings held on March 20, 
2003, May 6, 2003, and July 16, 2003, and to the public and other public agencies prior to 
August 2003.  Staff also provided substantial time for industry to provide input at each step in 
the amendment process, including the requirements of the proposal prior to issuing the August 
2003 version of the rule.  SCAQMD staff disagrees with the commentator’s rulemaking 
characterization of late and last minute exchange of information etc.  Reasons for changes to the 
project description and the rule stem from resolving issues raised by the public and industry 
representatives.  In the meantime, the SCAQMD has complied with the legal requirements and 
continues to work with interested parties in the rule development process.  The 30-day review 
and comment time period is consistent with the CEQA Guidelines §15105(b), which states that 
the public review period for a CEQA document with no significant adverse environmental 
impacts “shall not be less than 20 days.”  Based on input from the public, however, the 
rulemaking period was extended by an additional 30 days period to provide more time to 
industry for an exchange of information.  This extension was granted so that staff could obtain 
additional information from the commentator.  However, staff has repeatedly requested studies 
from the commentator and its member companies that provide empirical data to validate 
comments provided by the industry.  To date, the SCAQMD has not received any such 
information from the commentator. 
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Response to Comment 2-3 

While the Draft EA references the AVES study as a study of side-by-side comparison testing of 
the coatings affected by the proposed amendments, it is not the only evidence to support the 
conclusions in the Draft EA nor meant to be all-inclusive, but rather a relative performance 
comparison of solvent-borne and waterborne coatings.  Case studies by USEPA and Midwest 
Research Institute, as well as performance data and product data sheets from coating 
manufacturers compiled under Appendix B of the EA provide further evidence of the availability 
and use of these compliant coatings.  Furthermore, Chapter II, Table 1 of the staff report 
summarizes market penetration data for sales of these products in the Year 2000 for each of the 
categories included in the current proposal.  In the three years subsequent to the year 2000 data, 
staff anticipates that the market penetration data probably greater for each of the categories, 
based on the findings of the Annual Status Reports, as well as the presence of compliant products 
listed in Appendix B and not included in the CARB survey. 

Response to Comment 2-4 

The AVES Study was designed to assess the most common performance characteristics, based 
on the type of testing conducted and reported for the coating categories on their technical data 
sheets.  While Taber Abrasion is commonly conducted by manufacturers of clear wood coatings 
used on floors, it is not the only test.  A review of some of the performance information obtained 
from the coating manufacturer, Bona Kemi, clearly indicates the use of Taber Abrasion as a key 
test.  Specifically, their technical data sheet indicates that “The Taber test, the most commonly 
accepted standard lab test for durability, evaluates the resistance of a material to abrasion.  For 
hardwood floors, this equates to evaluating wear.”  Additionally, information provided by Bona-
Kemi indicates that their clear waterborne wood floor coating with a VOC of 240 g/l, as tested 
by SGS U.S. Testing Co, indicated twice the durability than the nearest competitor, which 
included oil-modified finishes, as tested under the Taber Abraser Grit Feeder Test.  Staff agrees 
that actual traffic tests should also be examined to assess actual performance characteristics of 
polymers.  Staff did so by reviewing data collected by Bona-Kemi on testing that began in 1993 
by the Wood Sciences Department at the Colorado State University.  Test panels of hardwood 
flooring with wear-through lines were coated with finishes according to manufacturers’ 
specifications and placed in busy university hallways.  As a part of the study, all panels are 
rotated periodically to ensure even wear patterns.  Year-around traffic from faculty and students 
with hiking boots, rollerblades, skateboards, bicycles and pets tracking in water, snow, salt and 
dirt, provides a true ‘real-life’ durability test.  These test panels are rated in terms of wear-
through, scuff, scratch, and chemical resistance, as well as overall visual appearance.  These real-
life tests have confirmed the laboratory testing using the Taber Abrasion testing, and have 
concluded that the waterborne formulation by Bona-Kemi are the most durable available, as 
compared to other solventborne and waterborne finishes.  These products by Bona-Kemi have 
been used on numerous residential and commercial uses, including large areas.  One such 
location is the Barneys of New York store in Beverly Hills where more than 5,000 square feet of 
maple wood coating was applied. 
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Response to Comment 2-5 

Coefficient of friction test (which determines probability of slips and falls on coatings) was not 
specifically a part of the AVES Study, but is a performance characteristic evaluated by the 

SCAQMD staff.  Bona-Kemi’s Traffic product is classified by Underwriters Laboraties, Inc., 
as a slip resistant coating.  There are already existing compliant coatings in each of the categories 
affected by the rule amendment.  Thus, these formulations, which have already been tested, may 
be used safely. 

Response to Comment 2-6 

As indicated in Response to Comment 2-4, Bona-Kemi’s products have been successfully 
applied over large areas without any panelization issues in residential and commercial 
environments.  Staff also disagrees with the commentator’s assertion that lower-VOC finishes 
have longer dry times.  The AVES Study, as well as performance data from Bona-Kemi clearly 
indicates that the waterborne products actually dry and cure faster than their solvent-borne 
counterparts.  In conclusion, there are products in the marketplace that do not have the specific 
issues cited by the commentator. 

Response to Comment 2-7 

Safety and odor issues prevent certain solvent usage for all coating formulations, not just 
architectural coatings.  If there are toxic ramifications from any compounds, whether formulated 
in a waterborne coating or a solvent-borne coating, the manufacturer has to consider the ability to 
use a coating as well as the safety issues to the consumer and contractor.  The Bona-Kemi 
products discussed in earlier comments, as well as other products listed in Appendix B, do not 
have the specific issues listed by the commentator, and are regularly used by the professional 
applicator and the consumer.  Typically, solvent-borne products, especially clear wood finishes, 
have more toxic solvents (e.g., toluene, ethyl benzene, etc.) than solvents found in waterborne 
formulations, as shown in chapter 2 of the EA. 

Response to Comment 2-8 

As indicated earlier, the AVES Study was designed to assess the most common performance 
characteristics, based on the type of testing conducted and reported for the coating categories on 
their technical data sheets.  Also as indicated earlier, staff did not rely solely on the results of the 
AVES Study, but also relied on data obtained from manufacturers and other sources.  The AVES 
Study was performed by a third-party contractor with expertise in coating development and 
evaluation, selected as a result of a Request for Proposal.  The expertise of the contractor did not 
require an additional peer review. 

Response to Comment 2-9 

Please refer to Response to Comments 2-4 through 2-8.  While staff recognizes the numerous 
uses of clear wood coatings, Appendix B lists a variety of clear wood coatings that can be used 
for each of the listed uses.  As indicated earlier, the AVES study evaluated typical coatings 
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performance characteristics and should not be considered “all inclusive” since each manufactures 
different characteristics for the same coating type. 

Response to Comment 2-10 

The SCAQMD staff disagrees that exterior products using an acrylic or epoxy resin cannot have 
UV-resistance.  In the AVES Study, there is a detailed assessment of the modified epoxy resin 
that shows the best UV resistance.  Furthermore, Appendix B includes numerous products that 
can be used to replace the traditional spar varnishes, including urethane products by JFB Hart 
and Epmar.  The SCAQMD has used these zero-VOC polyurethane coatings on exterior 
substrates for the past five years.  These wood substrates have indicated excellent gloss retention 
and film appearance. 

Response to Comment 2-11 

Although the interior stains included in the AVES Study performed well in the laboratory 
environment, as well as the case study, the current proposal does not lower VOC limits for 
interior stains. 

Response to Comment 2-12 

The SCAQMD staff disagrees with the commentator’s opinion expressed in this comment.  The 
AVES Study did include a thorough assessment of exterior semi-transparent and opaque stains, 
concluding that the zero-VOC products performed better for UV resistance, as tested under 
ASTM G53-88 on both redwood and cedar.  Nevertheless, the staff recognizes the industry 
desire to conduct additional real time exposure studies for exterior stains, and has therefore 
modified its initial proposal and proposed a 42 month implementation period to allow for the 
completion of the reformulation and exterior field testing.  Furthermore, the semi-transparent 
urethane-based coatings available today are excellent substitutes for both horizontal and vertical 
surfaces and can be used as exterior semi-transparent stains and have been used on new and 
previously painted substrates, including wood decks.  JFB Hart products have been used on an 
exterior wood deck in Chicago that was previously coated with a solvent based semi-transparent 
stain over two years ago without showing any wear. 

Response to Comment 2-13 

Please refer to Response to Comment 2-12.  As indicated in earlier responses, the AVES study is 
not “all inclusive” and the SCAQMD has relied on assessment of commercially available 
products and their actual performance in the field.  Appendix B and the staff report lists several 
exterior deck stains.  Okon Company manufactures and sells a product called DECK STAIN, 
which is a water-based water repellent and wood stain for horizontal wood applications.  This 
product is designed for decks constructed with milled, pressure-treated, and rough lumber.  
ASTM testing results show that this product performs equally or better than its higher-VOC 
counterparts.  For example, this product passes the QUV 1,000 hour test for ultraviolet light 
resistance, as well as ASTM D3359-90 for vapor transmission.  The VOC content is 
approximately 100 g/l.  Columbia Paint & Coatings manufactures and sells the Woodtech Solid 
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Color Pre-Stain (09-870), a low VOC (62 g/l) interior and exterior stain for bare wood substrates.  
The technical information from the manufacturer indicates “excellent color retention, good 
penetration, and recoat properties.”  The company representative indicated that this product 
forms a hard film that is abrasion resistant.  Epmar Corporation also manufacturers and sells a 
variety of low-VOC stains, including pigmented, clear, and semi-transparent.  The Kemiko 
Transparent Stain is a single component product recommended for use on concrete, plaster, 
polymer cement, and wood.  Applications include walkways, decks, hospitals, schools, shopping 
malls, restaurants, and theme parks. The VOC content is less than 30 g/l.  Furthermore, detailed 
evaluations were conducted by Consumer Reports Magazine (June 2002 and August 2003), on 
clear, semi-transparent, toned, and opaque stains used on horizontal surfaces such as decks.  The 
conclusion from the August 2003 article indicates that opaque stains, mainly due to the higher 
pigment content, last the longest, typically more than three years, whereas “a semi-transparent 
finish may need to be reapplied every two to three years.  The conclusion also indicates that clear 
deck finishes don’t last more than one year (for both high VOC finishes as well as low-VOC 
finishes).”  Nonetheless, based on the comment, staff has revised the final compliance date for 
stains to July 1, 2007, thus, providing more time for additional development and testing.  
Additionally, this category is included in the future technology assessment, where specific 
characteristics could be assessed. 

Response to Comment 2-14 

The AVES Study analyzed the typical characteristics for waterproofing sealers for wood.  
Appendix B, as well as the staff report, lists numerous waterproofing sealers, indicating their 
performance characteristics well beyond beading of water.  These products indicate good 
performance on water sealing.  It should be noted that the largest manufacturer of waterproofing 
sealers for wood uses beading of water as a marketing tool. 

Response to Comment 2-15 

Although the AVES Study did not specifically analyze typical Department of Transportation 
(DOT) or National Cooperative Highway Research Program (NHCRP) tests, staff evaluated 
numerous products that comply with the proposed VOC content limits for this coating category 
and that meet the DOT requirements and the NHCRP requirements.  These are discussed in 
detail in the staff report, as well as included in Appendix B.  Therefore, there are available 
compliant products that meet the DOT requirements, such as L&M’s Aquapel Plus 
waterproofing concrete/masonry sealer, Rainguard’s Blok-Lok clear water repellant, and Poly-
Carb Mark-163 Flexogrid (2-component). 

Response to Comment 2-16 

The AVES Study did show the sandability of the zero-VOC sanding sealer to be okay.  However, 
the KCMA data and USEPA Case Studies Reports, as well as SCAQMD’s Technology 
Assessment Report for Rule 1136 – Wood Coatings, all indicated the successful use of 
waterborne sanding sealers, with a VOC content of 250 g/l to 275 g/l.  Therefore, the proposed 
limit is established at 275 g/l. 
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Response to Comment 2-17 

Because of the chemical solvency of solvent-based coatings to dissolve dirt and other 
contamination, they are more “forgiving” in application than waterborne coatings.  Staff 
recognized this problem by avoiding any VOC content reductions on bituminous roof primers.  
With the application of solvent-based primer to bituminous roofing materials, any surface can be 
prepared to accept basecoats and subsequent topcoats.  Metallic roof coatings with VOC contents 
of 500 grams per liter are excessively high, particularly in light of the availability of waterborne 
aluminum roof coatings that can be formulated with VOC contents at or below 100 grams per 
liter.  Upon further consideration to address concerns that aluminum coatings need more solvent, 
staff is recommending a separate category for aluminum roof coatings and setting a lower limit 
consistent with the lowest VOC containing waterborne aluminum roof coating emulsions, 
consistent with Title 24 for roof additions, alterations, and repairs (0.30 reflectivity) and opening 
the possibility of new aluminum roof coatings to achieve the high standards for new construction 
of the California energy code.  A definition of aluminum roof coatings has been added as well, 
setting the elemental aluminum content to 0.7 pound of elemental aluminum per gallon of 
coating.  The SCAQMD is aware that during storage waterborne aluminum coatings may be 
prone to chemical reactions that produce hydrogen and aluminum oxide stoichiometricly and the 
rate of reaction is accelerated by the addition of heat.  Excessive pressure buildup and oxidation 
of the aluminum flake have been minimized through proprietary additives that slow this reaction.  
United Coatings, manufacturers of waterborne aluminum coatings, indicate that several drums of 
aluminum coating have been in storage for three years without excessive pressure buildup issues.  
If little hydrogen has been produced in three years with the chemical additive, it is necessarily 
true that little oxidation has also occurred.  Most waterborne aluminum roof coatings are 
purchased in bulk and professionally applied within a short period of time, so that chemical 
reactions are not a concern.  In the case of consumer use and storage of waterborne aluminum 
roof coatings, a pressure relief valve is installed on the containers sold to consumers, which 
ensures that pressure build-up will not occur.  White reflective coatings are typically marketed to 
consumers.  Lastly, Rule 1113 contains a specialty coating category called Bituminous Roof 
Primers that have a VOC limit of 350 g/l.  At this time, staff is not proposing a lower limit for 
these bituminous roof primers 

Response to Comment 2-18 

The SCAQMD staff disagrees with the opinion of the commentator that the Draft EA reflected 
only the comments supporting the limits.  As noted in Response to Comment 2-2, the SCAQMD 
provided substantial opportunities to provide comments through working group meeting, public 
consultation meetings, etc.  The SCAQMD also extended the period for providing comments on 
the staff proposal by 30 days.  Also as noted in Response to Comment 2-2, when asked to 
provide empirical data to support comments made by the regulated industry, such data or other 
information was not provided. 

Response to Comment 2-19 

Staff recognizes that there are a variety of waterproofing sealers and waterproofing 
concrete/masonry sealers, and that formulations cover specific different uses.  Appendix A of the 
Staff Report and Appendix B of the EA list a large number of compliant products that represent a 
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variety of uses, including concrete driveways, pool decks, vertical concrete block walls, concrete 
tilt up walls, and exposed aggregate.  The list also includes products recommended for above-
grade and below-grade, as well as interior and exterior uses.  There are also several penetrating 
sealers that meet the DOT requirements, as tested under the NCHRP 244 tests (see Response to 
Comment 2-15).  The AVES study includes a side-by-side comparison of acrylic, alkyd, and 
epoxy-based sealers that clearly shows the superior performance of the zero-VOC epoxy-based 
waterproofing concrete/masonry sealer compared to the alkyd- and acrylic-based sealers.  Lastly, 
the availability and use of these products clearly demonstrate that these products perform well, 
especially since they are being used in the absence of any regulatory requirements with such low 
VOC limits. 

Response to Comment 2-20 

Comprehensive responses have been prepared for all comments received on the Draft EA.  The 
commentator, however, should be aware that the role of the EA is to analyze potential adverse 
environmental impacts from the proposed project, which includes reducing the VOC content 
limits for specific coating categories.  Data and other technical information that support staff’s 
proposal to reduce the VOC content of selected coating categories can be found primarily in the 
Staff Report for the proposed project.  Information on the availability of coatings that currently 
comply with the proposed VOC content limits can also be found in Appendix B of the EA.  With 
regard to specific issues raised by the commentator, please refer to the responses to comments 
above. 

Response to Comment 2-21 

Staff recognizes that there are a variety of waterproofing sealers and waterproofing 
concrete/masonry sealers, and that formulations cover specific different uses.  Appendix A of the 
Staff Report and Appendix B of the EA list a large number of compliant products that represent a 
variety of uses, including concrete driveways, pool decks, vertical concrete block walls, concrete 
tilt up walls, and exposed aggregate.  The list also includes products recommended for above-
grade and below-grade, as well as interior and exterior uses.  There are several penetrating 
sealers that meet the DOT requirements, as tested under the NCHRP 244 tests.  The AVES study 
includes a side-by-side comparison of acrylic, alkyd, and epoxy-based sealers that clearly shows 
the superior performance of the zero-VOC epoxy-based waterproofing concrete/masonry sealer 
compared to the alkyd- and acrylic-based sealers.  The availability and use of these products 
clearly demonstrate that these products perform well, especially since they are being used in the 
absence of any regulatory requirements with such low VOC limits.   

One example of a compliant waterproofing concrete/masonry sealer included in Appendix A of 

the Staff Report and Appendix B of the EA is Flexogrid (MARK-163), manufactured by 
POLY-CARB, is a zero-VOC urethane-epoxy copolymer recommended for use on bridge decks, 
parking decks, highway on and off-ramps, and weather-exposed concrete structures requiring 
waterproofing and skid-resistant qualities.  It also has flexibility to accommodate minor 
movements of the substrate such as vibrations, thermal shock, freeze and thaw cycles, expansion 
or contraction due to weather.  This is a film-forming coating that protects the concrete from 
water absorption and chloride ion permeation.  This product is formulated to provide good 
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abrasion resistance, tensile elongation, and skid number.  Listed below are results from tests 
performed by independent laboratory: 
 
Tensile Strength   ASTM D638-82 >2,500 psi 
Tensile Elongation   ASTM D638-82 35+5 
Shore D Hardness   ASTM D2240-75 65+5 
Abrasion Resistance - Wear Index ASTM C-501  75-85 mg 
Water Absorption Max.  ASTM C-570  0.2% 
Chloride Ion Permeability   AASHTO T277 200 coulombs avg. 
Skid number     ASTM E 524  40-45 avg. 
 
As of 1999, Flexogrid has been used by Department of Transportations in Ohio, N. Carolina, 
Alabama and Illinois State among others, in over 110 transportation projects in both the United 
States and Canada. 
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COMMENT LETTER #3 FROM  

CURTIS COLEMAN, ESQUIRE 

(OCTOBER 24, 2003) 

Response to Comment 3-1 

Appendix A and the Staff Report and Appendix B of the EA list several compliant exterior deck 
stains.  Okon Company manufactures and sells a product called DECK STAIN, which is a water-
based water repellent and wood stain for horizontal wood applications.  This product is designed 
for decks constructed with milled, pressure-treated, and rough lumber.  ASTM testing results 
show that this product performs equally or better than its higher-VOC counterparts.  For 
example, this product passes the QUV 1,000 hour test for ultraviolet light resistance, as well as 
ASTM D3359-90 for vapor transmission and is considered to be as durable as some of the higher 
VOC exterior stains.  VOC is approximately 100 g/l.  Columbia Paint & Coatings manufactures 
and sells the Woodtech Solid Color Pre-Stain (09-870), a low VOC (62 g/l) interior and exterior 
bare wood substrates.  The technical information from the manufacturer indicates “excellent 
color retention, good penetration, and recoat properties.”  The company representative indicated 
that this product forms a hard film that is abrasion resistant.  Epmar Corporation also 
manufacturers and sells a variety of low-VOC stains, including pigmented, clear, and semi-
transparent.  The Kemiko Transparent Stain is a single component product recommended for use 
on concrete, plaster, polymer cement, and wood.  Applications include walkways, decks, 
hospitals, schools, shopping malls, restaurants, and theme parks. The VOC content is less than 
30 g/l.  Furthermore, detailed evaluations were conducted by Consumer Reports Magazine (June 
2002 and August 2003) on clear, semi-transparent, toned, and opaque stains are used on 
horizontal surfaces such as decks.  The conclusion from the August 2003 article indicates that 
opaque stains, mainly due to the higher pigment content, last the longest, typically more than 
three years, whereas “a semi-transparent finish may need to be reapplied every two to three 
years.  The conclusion also indicates that clear deck finishes don’t last more than one year.  
However, these conclusions were true for higher VOC stains as well as low VOC stains.  
Nonetheless, based on the comment, staff has revised the final compliance date for stains to July 
1, 2007, thus, providing more time for additional development and testing.  Additionally, this 
category is included in the future technology assessment, where specific characteristics could be 
assessed. 

Response to Comment 3-2 

SCAQMD staff believes there were durable compliant exterior stains available at the time of the 
release of the Draft EA, thus a general durability discussion was included in the Draft EA.  Rule 
1113 requires a technology assessment to re-assess the performance characteristics, including 
durability.  Stains are included in this assessment and if there are performance concerns with 
currently available compliant exterior stains for horizontal surfaces and there are limited 
possibilities of the development of a durable compliant exterior stain in the future, SCAQMD 
staff will consider a modification to the rule amendment to address this issue.   
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EXECUTIVE SUMMARY 

A socioeconomic analysis was conducted to assess the impacts of Proposed Amended Rule 1113 
(PAR 1113)─Architectural Coatings.  A summary of the assessment and findings are presented 
below.   
 

Elements of the Proposed 

Amendments 

 

PAR 1113 will lower the current VOC limit for the categories of 
roof coatings; clear wood finishes, including varnish and sanding 
sealers; and waterproofing sealers, including concrete and 
masonry sealers, and exterior stains.  The proposed VOC limit 
will become effective on January 1, 2005 for roof coatings, 
andJuly 1, 2006 for the other coating categories, July 1, 
2006clear wood finishes and waterproofing sealers, and July 1, 
2007 for exterior stains.  In addition, PAR 1113 would eliminate 
the exemption for clear wood finishes with containers of a quart 
or less effective on July 1, 2006.  PAR 1113 is expected to result 
in reducing approximately 1,362 tons of VOC per year.   

Affected Facilities 

 

 

PAR 1113 would potentially impact industries engaged in 
manufacturing paint and end users of architectural coatings.  The 
former belongs to the industry of chemical and allied products 
[SIC (Standard Industrial Classification) 2851 or NAICS (North 
America Industrial Classification Systems) 325510], and the 
latter are a part of the industry of painting and paper hanging 
(SIC 1721 or NAICS 235210).  The proposed amendments will 
also affect do-it-yourself consumers and homeowners.   

Assumptions of Analysis Existing products are available to meet the VOC limits in the 
proposed amendments.  To provide the worst-case analysis, this 
assessment assumes that architectural coating manufacturers 
may need to reformulate existing coatings, primarily by using 
currently-available, technologically-innovative resins, as well as 
exempt solvents.  The high-end cost estimates assume 10 percent 
increase in the average cost for clear wood finishes, roof 
coatings, stains; and 20 percent increase for waterproofing 
sealers based on product survey results.   

Compliance Costs The total cost impact from lowering the VOC limits is estimated 
to be $14.76 million annually, when averaged over the 2005-
2020 period.  This cost represents 1.89 percent of the average 
projected sales of the paints and allied products (SIC 2851) 
sector for the period of 2005-2020. 

Regional Economic 

Impacts 

 

 

 

 

Based on the above assumptions, compliance costs and the 
application of the Regional Economic Models, Inc. (REMI) 
model, it is estimated that an average of 503 jobs could be 
forgone annually in the four-county area from the future 
projected growth between 2005 to 2020.  The average annual 
number of jobs forgone is about 0.0051 percent of the average 
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Regional Economic 

Impacts 

 

 

number of jobs in the four-county area for the period of 2005-
2020.  The proposed amendments could result in an increase in 
the product price of construction sector (SIC 15-17), a local 
industry which includes painting contractors, by 0.021 percent 
and 0.020 percent in 2010 and 2020, respectively.   
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PROPOSED AMENDED RULE 1113 

 

The proposed amendments to Rule 1113 (PAR 1113) will lower the current VOC limit for the 
categories of roof coatings; clear wood finishes, including varnish and sanding sealers; and 
waterproofing sealers, including concrete and masonry sealers, and exterior stains.  The proposed 
VOC limit will become effective on January 1, 2005 for roof coatings, andJuly 1, 2006 for the 
other coating categories, July 1, 2006clear wood finishes and waterproofing sealers, and July 1, 
2007 for exterior stains.  In addition, PAR 1113 would eliminate the exemption for clear wood 
finishes with containers of a quart or less effective on July 1, 2006.   

 

LEGISLATIVE MANDATES 

 
The socioeconomic assessments at the South Coast Air Quality Management District 
(SCAQMD) have evolved over time to reflect the benefits and costs of regulations.  The legal 
mandates directly related to the assessment of the proposed rules and amendments include the 
SCAQMD Governing Board resolutions and various sections of the California Health & Safety 
Code (H&SC). 

AQMD Governing Board Resolutions 

On March 17, 1989 the SCAQMD Governing Board adopted a resolution that calls for preparing 
an economic analysis of each proposed rule or amendment for the following elements: 
 

• Affected Industries 

• Range of Control Costs 

• Cost Effectiveness 

• Public Health Benefits 
 
On October 14, 1994, the Board passed a resolution which directed staff to address whether the 
rules or amendments brought to the Board for adoption are in the order of cost effectiveness as 
defined in the AQMP.  The intent was to bring forth those rules that are cost-effective first. 

Health & Safety Code Requirements 

The state legislature adopted legislation that reinforces and expands the Governing Board 
resolutions for socioeconomic assessments.  H&SC Sections 40440.8(a) and (b), which became 
effective on January 1, 1991, require that a socioeconomic analysis be prepared for any proposed 
rule or rule amendment that "will significantly affect air quality or emissions limitations."  
Specifically, the scope of the analysis should include: 
 

• Type of Affected Industries 

• Impact on Employment and the Economy of the Basin 

• Range of Probable Costs, Including Those to Industries 

• Emission Reduction Potential 
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• Necessity of Adopting, Amending or Repealing the Rule in Order to Attain State and 
Federal Ambient Air Quality Standards 

• Availability and Cost Effectiveness of Alternatives to the Rule 
 
Additionally, the SCAQMD is required to actively consider the socioeconomic impacts of 
regulations and make a good faith effort to minimize adverse socioeconomic impacts. H&SC 
Section 40728.5, which became effective on January 1, 1992, requires the SCAQMD to:  
 

• Examine Small Business Impacts 

• Consider Socioeconomic Impacts in Rule Adoption 
 
Finally, H&SC 40440.5 require that social, economic, and public health analyses of proposed 
rule or amendment be available to the public by no fewer than 30 days prior to the hearing.   
 
Issues other than economic issues are addressed in the staff report.  Additionally, the staff report 
examines the cost-effectiveness of alternatives to the rule, i.e., add-on controls.   
 

 

AFFECTED FACILITIES 

 
The proposed amendments to Rule 1113 would potentially impact manufacturers and end users 
of architectural coatings.  The former belong to the industry of chemical and allied products [SIC 
(Standard Industrial Classification) 2851 or NAICS (North America Industrial Classification 
Systems) 325510], and the latter are a part of the industry of painting and paper hanging (SIC 
1721 or NAICS 235210).  According to the County Business Patterns, there are approximately 
1,713 painting contractors and 115 establishments in the paints and allied products industry in 
the district.  The proposed amendments will also apply to do-it-yourself consumers and 
homeowners.  However, the number of affected facilities cannot be determined because the 
majority of them are not permitted.   
 
 

Small Business Impacts 
 
Small businesses are a subset of all businesses potentially affected by the proposed amendments.  
The number of small businesses affected varies according to the specific definition of “small 
business” used.  There are several definitions of “small business” commonly used.  Each of these 
definitions is described below.   
 
The SCAQMD defines a "small business" in Rule 102 as one which employs 10 or fewer persons 
and which earns less than $500,000 in gross annual receipts.  In addition to the AQMD's 
definition of a small business, the federal Small Business Administration (SBA), the federal 
Clean Air Act Amendments (CAAA) of 1990, and the California Department of Health Services 
(DHS) also provide their own definitions of a small business. 
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The SBA's definition of a small business uses the criterion of either gross annual receipts 
(ranging from $0.5 million to $17 million, depending on industry type) or number of employees 
(ranging from 100 to 1,500).  The SBA definitions of small businesses vary by 4-digit SIC code.  

The industries affected by PAR 1113 mainly belong to SIC 2851 chemical and allied products 

and SIC 1721painting and paper hanging contractors.  For the industry of chemical and allied 
products (of which architectural coatings manufactures represent about 40 percent), the SBA 
defines a “small business” as one having 500 employees or fewer.  A business in the painting and 
paper hanging sector with less than $11.5 million in gross annual receipts is considered small by 
SBA.   
 
The CAAA classifies a facility as a "small business stationary source" if it: (1) employs 100 or 
fewer employees, (2) does not emit more than ten tons per year of either VOC or NOx, and (3) is 
a small business as defined by SBA.  The DHS definition of a small business uses an annual 
gross receipt criterion (ranging from $1 million to $9.5 million, depending on industry type) for 
non-manufacturing industries and an employment criterion of fewer than 250 employees for 
manufacturing industries.   
 
Under the SBA’s, CAAA’s, and CAA's definitions of small business, most of the affected paint 
companies and businesses in the painting and paper hanging sector could potentially be small 
businesses.  In addition, most of the businesses in the painting and paper hanging sector are run 
by mom and pop shops.  Compared to other definitions, the number of affected small businesses 
will be smaller under the SCAQMD’s definition.  Since the number of affected businesses 
cannot be determined due to the lack of permits, the number of affected small businesses cannot 
be known.   
 
 

COMPLIANCE COST 
 
Existing products are available to meet the VOC limits in the proposed amendments.  To provide 
a worse-case analysis, the assessment herein assumes that architectural coating manufacturers 
may need to work with formulators to reformulate existing coatings, primarily by using currently 
available, technologically innovative resins as well as exempt solvents.  For the purpose of this 
analysis, the resin suppliers and paint manufacturers are both considered as one sector, i.e., paint 
and allied products (SIC 2851 or NAICS 325510).   
 
Based on the data obtained from coating manufacturers, staff has developed three cost scenarios 
to estimate the additional compliance costs (reformulation cost) of PAR 1113.  The market 
penetration scenario is based on price differences between compliant and non-compliant coatings 
at current market prices.  The low-end cost scenario represents an additional 10 percent increase 
in the average cost per gallon of affected coating categories compared to non-compliant coatings 
and the high-end cost scenario assumes 10 percent increase in the average cost for clear wood 
finishes, roof coatings, exterior stains; and 20 percent increase for waterproofing sealers.  These 
price increases are based on product survey results and reflect not only increased raw material 
costs but also other manufacturing costs to be recouped by coating manufacturers, such as 
research and development, testing, marketing, labeling, and so on.  The overall cost-effectiveness 
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of the proposed amendments (total costs/total emissions reductions) is expected to range between 
$4,229 and $11,405 per ton for 1,362 tons of VOC reduced annually.  For the purpose of 
analyzing the worst-case scenario, the socioeconomic assessment is based on the high-end cost 
scenario.   
 
Table 1 shows the non-compliant and compliant product prices per gallon and current and 
projected annual usage for the affected coating categories.  The projected number of gallons 
includes differences in the percentage of solids by volume between compliant coatings and non-
compliant coatings.  This adjustment does not take into account potential increased usage from 
population growth.  The Rule Staff Report contains a more detailed cost analysis.  Based on the 
data from the 2001 CARB survey, the portions of affected coatings that already comply with the 
proposed VOC limits (market penetration) are 36 percent for clear wood finishes, 51 percent for 
roof coatings, 11 percent for exterior stains, and 20 percent for waterproofing sealers.  Only the 
non-compliant portion of the affected categories is included in the analysis herein.   
 
Table 2 shows the annual and the average annual costs of the proposed amendments by category 
for the years 2005, 2006, 2007-2020, and 2005-2020.  The annual costs are derived by 
multiplying the increased cost per gallon by the difference in the number of projected and current 
gallons sold.  The average annual cost of the proposed amendments is estimated at $14.76 
million. 

 
Table 1 

Cost per Gallon and 
Number of Gallons by Category 

 
Coating Categories 
 

Cost/Gallon 
(in Dollars) 

Current Number 
of Gallons 
per year 

Projected Number 
of Gallon 
per year Non-compliant Compliant 

Clear Wood Finishes $30.67 $33.74 430,683 643,476 

Roof Coatings $20.21 $22.23 937,078 928,522* 

Exterior Stains $21.94 $24.14 1,098,176 912,456* 

Waterproofing Sealers $23.67 $28.41 373,339 571,728 

     

Total  2,839,276 3,056,182 

*Projected number of gallons is lower due to the difference in percentage of solids by volume. 

 

Table 2 
Incremental Cost by Category 

(in Millions 2003 Dollars) 
 
Coating Categories 
 

Annual Cost 
2005 

 

Annual Cost 
2006 

 

Annual Cost 
2007-2020 

Average Annual 
(2005-2020) 

Clear Wood Finishes 0 $8.50 $8.50 $7.97 

Roof Coatings $1.70 $1.70 $1.70 $1.70 

Exterior Stains 0 0 -$2.07 -$1.81 

Waterproofing Sealers 0 $7.40 $7.40 $6.90 

     

Total $1.70 $17.60 $15.53 $14.76 
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Based on recent data received from industry sources, it is assumed that painting contractors 
account for an estimated 65 percent of total paint sales and consumers account for an estimated 
35 percent of total paint sales.  Table 3 provides a summary of the estimated costs to these two 
sectors of the economy to which the cost of the proposed amendments is allocated. 
 
 

Table 3 
Estimated Annual Cost of  

Compliance (Millions of 2003 Dollars) 
 

Industry 
 

2005 
 

2006 
 

2007-2020 
 

Average Annual 
(2005-2020) 

 
 
Painting Contractors 

(SIC 1721) 
 

 
 

$1.10 

 
 

$11.44 

 
 

$10.09 

 
 

$9.59 

 
Consumers 
 

 
$0.60 

 
$6.16 

 
$5.44 

 
$5.17 

 
Total Cost 
 

 
$1.70 

 
$17.60 

 
$15.53 

 
$14.76 

 
 
According to coating manufacturers and paint contractors, there may be additional costs beyond 
the cost presented above.  Other costs for the paint contractors include training, learning, and 
testing the new reformulated coatings; frequent painting; possible construction defects; and 
litigation costs.  For consumers, the additional cost could include the cost of repainting.  No 
reliable data on such costs are available.  The overall cost imposed on paint contractors will be 
largely passed on to consumers.   

Several provisions in the proposed amendments attempt to minimize the cost impacts on affected 
businesses.  The phased-in proposed amendments should ensure that the research and 
development cost of reformulation be spread over an extended period of time.  Moreover, 
manufacturers of waterproofing concrete/masonry sealers that meet certain qualification 
requirements will be granted an extension of compliance date by two years.   
 
 

REGIONAL ECONOMIC IMPACT 

 
The potential job and other socioeconomic impacts of implementing PAR 1113 were projected 
through the use of the REMI model.  The REMI model is an economic and demographic 
forecasting and simulation model designed to examine the economic and demographic effects 
resulting from policy initiatives or external events in a local economy.  The REMI model used in 
this analysis contains historical economic data of the four-county area from 1969 throughout 
1999.  A 16-year analysis period (from 2005 to 2020) was used. 
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Compliance with PAR 1113 will start in the year 2005.  The additional cost of compliance is 
distributed among the four counties based on the 2001 number of painting and paper hanging 
contractors in each county.  Within each county, the contractors will face the additional cost of 
doing business.  Less purchasing power of do-it-yourself paint users would be observed as the 
expenditure on paints takes a large share of their spending budget.  On the other hand, the 
increased prices of reformulated architectural coatings (and other associated spending) translates 
to additional sales to paint manufacturers (SIC 2851).  The additional sales were allocated to 
each county based on the output of the chemical and allied products industry in that county.  The 
sales in each county is then further divided into the proportion that would stay locally and the 
proportion that would be satisfied by other regions, including the other three counties.  Only the 
proportion of sales within the four-county boundaries is accounted for as the benefit to the four-
county region.   

 

Employment Impact by Industry 

 

The total employment impact of PAR 1113 across industries in key years is shown in Table 4.  It 
is estimated that an average of 503 jobs could be forgone annually from 2005 to 2020 in the local 
economy.  This represents about 0.0051 percent of total estimated jobs in the four-county area, 
on average, between 2005 and 2020.   
 
The sectors with the greatest jobs forgone from the proposed amendments are the construction 
(SICs 15-17) and the rest of retail (SICs 52-57, 59) sectors.  The reduction in consumer 
purchasing power and demand for contractor-provided painting services due to increased paint 
costs would reduce consumer spending on other goods and services.  As a result, there would be 
jobs forgone in the industries of eating and drinking (SIC 58), rest of retail (SICs 52-57, 59), 
wholesale (SICs 50-51), miscellaneous business services (SIC 73), medical (SIC 80), and 
miscellaneous professional services (SICs 81, 87, 89).  The chemicals (SIC 28) sector is 
projected to add jobs due to additional sales made to this sector.   
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Table 4 
Employment Impact of Proposed Amendments by Industry by Year 

Industry (SIC) 2005 2007 2015 Average Annual 

    2005-2020 

Lumber (24) 0 -2 -3 -3 
Furniture (25) 0 -4 -4 -4 
Stone, Clay, etc. (32) 0 -2 -3 -2 
Primary Metals (33) 0 -1 -1 -1 
Fabricated Metal (34) 0 -4 -5 -4 
Non-electric Machinery (35) 0 -3 -3 -3 
Elect. Equipment (36) 0 -3 -3 -3 
Motor Veh.  (371) 0 -1 -1 -1 
Rest of Transp. Equip. (372-379) 0 -2 -2 -2 
Instruments (38) 0 -3 -3 -3 
Misc. Manuf. (39) 0 -1 -1 -1 
Food (20) 0 -4 -4 -4 
Tobacco Manuf. (21) 0 0 0 0 
Textiles (22) 0 -1 -1 -1 
Apparel (23) 0 -3 -2 -2 
Paper (26) 0 -1 -2 -1 
Printing (27) 0 -3 -4 -3 
Chemicals (28) 2 18 13 14 
Petroleum Products (29) 0 0 0 0 
Rubber (30) 0 -1 -2 -2 
Leather (31) 0 0 0 0 
Mining (10,12-14) 0 -1 -1 -1 
Construction (15-17) -8 -73 -76 -71 
Railroad (40) 0 0 0 0 
Trucking (42) 0 -3 -3 -3 
Local/Interurban (41) 0 -3 -3 -3 
Air Transp. (45) 0 -3 -3 -3 
Other Transp. (44,46-47) 0 -2 -2 -2 
Communication (48) -1 -6 -6 -5 
Public Utilities (49) 0 -3 -3 -3 
Banking (60) -1 -11 -10 -9 
Insurance (63,64) -1 -8 -10 -9 
Credit & Finance (61-62,67) -1 -11 -9 -9 
Real  Estate (65) -1 -11 -4 -6 
Eating & Drinking (58) -3 -28 -29 -27 
Rest of Retail (52-57,59) -8 -74 -75 -71 
Wholesale (50-51) -3 -26 -25 -24 
Hotels (70) 0 -4 -8 -6 
Personal Serv. & Repair (72,76) -2 -17 -18 -17 
Private Household (88) -1 -6 -6 -6 
Auto Repair/Serv. (75) -1 -10 -11 -11 
Misc. Busi. Serv. (73) -4 -39 -48 -44 
Amuse. & Recreation (79) -2 -17 -16 -16 
Motion Pictures (78) 0 -2 -2 -2 
Medical (80) -1 -7 -13 -11 
Misc. Prof. Serv. (81,87,89) -3 -31 -35 -32 
Education (82) -2 -20 -19 -18 
Non-Profit Org. (83) -2 -22 -23 -22 
Agri/Forest/Fish Serv. (07-09) 0 -4 -5 -4 
Government -1 -20 -55 -42 

TOTAL -48 -479 -548 -503 

 

 



Proposed Amended Rule 1113 Final Socioeconomic Report 

 

 

SCAQMD  December 2003 8

Competitiveness of Industries 
 
Some of the paint manufacturers located in the Basin have already reformulated and marketed 
coatings that comply with the proposed interim and final VOC limits.  Some of the small local 
coatings manufacturers have a market niche in performance coatings that comply with the 
proposed interim and final VOC limits.  This could put these small companies in a competitive 
advantage relative to the large, mass-market coatings producers.   
 
Affected industries can either pass on the additional cost of doing business to consumers, or 
absorb this cost.  In the REMI model, national industries whose main sales territory is in the 
nation are assumed to absorb the added cost of compliance.  Such industries will face reduced 
profits.  Conversely, industries whose main market area is local are more likely to pass the 
additional cost of doing business to consumers in terms of higher prices.  The selling price of the 
construction sector (SIC 15-17), which includes painting contractors, is projected to increase by 
0.021 percent and 0.020 percent in 2010 and 2020, respectively.   

 

RULE ADOPTION RELATIVE TO THE COST-EFFECTIVENESS SCHEDULE 
 
On October 14, 1994, the Governing Board adopted a resolution that requires staff to address 
whether rules being proposed for adoption are considered in the order of cost-effectiveness.  The 
2003 AQMP ranked, in the order of cost-effectiveness, all of the control measures for which 
costs were quantified.  It is generally recommended that the most cost-effective measures be 
taken first.   
 
Control Measure CTS-07 of the 2003 AQMP proposes to further reduce VOC emissions from 
various architectural coating categories and thinning and cleanup solvents used in the 
architectural and industrial maintenance coating industries.  The cost-effectiveness of the entire 
control measure (CM#2003CTS-07) was estimated to be $20,000 per ton of VOC reduced.  PAR 
1113 implements the architectural coatings portion of the control measure only.  The cost-
effectiveness value for this portion of the control measure was not estimated in the 2003 AQMP.  
Consideration in order of cost-effectiveness is, therefore, not applicable.   
 
However, PAR 1113 is recommended for adoption based on the schedule in the 1999 AQMP.  
That schedule reflected not only relative cost-effectiveness but other factors, including 
technological feasibility, total emission reduction potential, rate of reduction, public 
acceptability, and enforceability, as specified in H&SC 40922.   
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PREFACE 

 

The Draft Environmental Assessment (EA) for the proposed amendments to Rule 1113 – 
Architectural Coatings was circulated for a 30-day public review and comment period from 
September 25, 2003 to October 24, 2003.  Three public comment letters were received.  
Responses to the comment letters, as well as the comment letters, are included in this Final EA.  
Deletions and additions to the text of the EA are denoted using strikethrough and underlined, 
respectively. 
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INTRODUCTION 

Rule 1113 – Architectural Coatings, was originally adopted by the South Coast Air 

Quality Management District (SCAQMD) on September 2, 1977, to control volatile 

organic compound (VOC) emissions from architectural coatings and was amended 22 

times since the adoption date.  The current proposed amendments to Rule 1113 would 

implement, in part, the 2003 Air Quality Management Plan (AQMP) control measure 

CTS-07 – Further Emission Reductions from Architectural Coatings and Cleanup 

Solvents, which calls for further reduction of VOC emissions from various architectural 

coating categories used in this industry.  This control measure was also part of the 1999 

Amendment to the 1997 Ozone State Implementation Plan (SIP) Revision for South 

Coast Air Basin, which is also consistent with the settlement agreement for the 1997 

litigation between the SCAQMD and the Natural Resources Defense Council (NRDC), 

the Coalition for Clean Air (CCA) and Communities for a Better Environment (CBE).   

Rule 1113 was amended on November 2, 1996 to achieve approximately 17.5 percent 

(10.3 tons per day (tpd)) emission reductions.  An additional 38 percent (21.8 tpd) 

emission reduction was achieved with the amendment of December 6, 2002.  Between 

these two amendments, 55 percent emission reduction was achieved.  A 20 percent (10 

tpd) emission reduction, as required by CM#03 CTS-07, necessitates the development 

and commercialization of zero– and low-VOC architectural coatings in certain large-

volume categories.  SCAQMD staff identified stains, waterproofing sealers, and clear 

wood finishes as large-volume coatings that contribute over five tpd of VOC emissions to 

the atmosphere. 

Proposed Amended Rule (PAR) 1113 would lower VOC content limits for the following 

coating categories: clear wood finishes (varnish and sanding sealers), waterproofing 

sealers, waterproofing concrete/masonry sealers, stains, and roof coatings.  The proposed 

amendments also phase-out the one-quart or less usage exemption for clear wood finishes 

and expand the scope of the Averaging Compliance Option to include the categories that 

are proposed for a change of VOC limits.   

Pursuant to the California Environmental Quality Act (CEQA) (California Public 

Resources Code §§21000 et seq.), a Draft Environmental Assessment (EA) was prepared 

to analyze potential adverse environmental impacts from implementing the amendments 

to Rule 1113.  No environmental topic area was identified that could be significantly 

adversely affected by the proposed amended rule. 
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LEGISLATIVE AUTHORITY 

The California Legislature created the SCAQMD in 1977 (Lewis-Presley Air Quality 

Management Act, Health and Safety Code §§40400 et seq.), as the agency responsible for 

developing and enforcing air pollution control rules and regulations within the 

SCAQMD’s area of jurisdiction.  By statute, the SCAQMD is required to adopt an 

AQMP demonstrating compliance with all state and national ambient air quality 

standards for the SCAQMD’s area of jurisdiction [Health and Safety Code §40460(a)].  

Furthermore, the SCAQMD must adopt rules and regulations that carry out the AQMP 

[California Health and Safety Code, §40440(a)] to ensure attainment of all the state and 

national ambient air quality standards for ozone by the timeframes mandated under state 

and federal law. 

CALIFORNIA ENVIRONMENTAL QUALITY ACT 

PAR 1113 is a "project" as defined by CEQA (California Public Resources Code 

§§21000 et seq.).  The SCAQMD is the lead agency for the proposed project and is 

preparing the appropriate environmental analysis pursuant to its certified regulatory 

program (SCAQMD Rule 110).  California Public Resources Code §21080.5 allows 

public agencies with regulatory programs to prepare a plan or other written document in 

lieu of an environmental impact report once the Secretary of the Resources Agency has 

certified the regulatory program.  The Secretary of the Resources Agency certified the 

SCAQMD’s regulatory program on March 1, 1989. 

Rule 110 requires an assessment of anticipated environmental impacts as well as an 

analysis of feasible methods to substantially reduce any significant adverse 

environmental impacts.  To fulfill the purpose and intent of CEQA and Rule 110, the 

SCAQMD has prepared this Final EA to address the potential adverse environmental 

impacts associated with implementing PAR 1113.  This Final EA is intended to: (a) 

provide the lead agency, responsible agencies, decision makers and the general public 

with information on the environmental effects of the proposed project; and (b) be used as 

a tool by decision makers to facilitate decision making on the proposed project. 

All comments received during the public comment period on the analysis presented in the 

Draft EA will be responded to and included in the Final EA.  Prior to making a decision 

on the proposed amendments, the SCAQMD Governing Board must review and certify 

the EA as providing adequate information on the potential adverse environmental impacts 

of the proposed amended rule.   

SCAQMD’s review of the proposed project shows that the project would not have 

significant adverse effects on the environment.  Therefore, pursuant to CEQA Guidelines 

§15252, no alternatives or mitigation measures are included in this Final EA.  The 
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analysis in Chapter 2 supports the conclusion of no significant adverse environmental 

impacts. 

The current proposed amendments would implement, in part, the 2003 AQMP control 

measure CTS-07 – Further Reductions from Architectural Coatings and Cleanup 

Solvents.  The goal of control measure CTS-07 is to further reduce VOC emissions from 

architectural coatings, thinning and clean-up solvents.  The emission reduction objective 

of this control measure would be accomplished by amending two separate existing 

SCAQMD rules, Rule 1113 and Rule 1171 – Solvent Cleaning Operations, which are 

both currently undergoing rule amendment process.  Therefore, the amendment 

promulgation projects are properly considered to be separate projects. 

In general, there is little overlap between the proposed amendments for Rules 1171 and 

1113 for the following reasons.  Approximately 80 percent of the architectural coatings 

sold in California are waterbased coatings.  Contractors using waterbased coatings 

typically use water to clean up equipment.  Therefore, in practice, the proposed 

amendments to Rule 1171, which eliminate the exemption in Rule 1171 for architectural 

coatings, will have little affect on the cleanup practices for the majority of architectural 

coatings.  Cleanup solvents used for water based coatings would likely already comply 

with the requirements in PAR 1171.  Further, PAR 1171 will primarily affect the VOC 

content of cleanup solvents used for solvent-based coatings, which may result in greater 

use of cleanup materials formulated with exempt solvents.  Potential adverse impacts of 

such solvents are analyzed in the Draft and Final EA prepared for PAR 1171.  The Draft 

and Final EA for PAR 1171 are available by contacting the SCAQMD’s Public 

Information Center or can be access online at the following internet address: 

http://www.aqmd.gov/ceqa.html.  

For PAR 1113, a relatively small proportion of the affected coating is currently solvent-

based.  Based on the final VOC content requirements, these coatings will most likely be 

reformulated using waterbased coatings.  The possible environmental effects of 

formulating affected coatings with waterbased technologies are analyzed in Chapter 2 of 

this document.  As a result, the effects of the proposed amended rules are not expected to 

overlap to any appreciable extent.  Where effects do overlap, the effects are typically 

beneficial.  However, the cumulative effects of proposed amended Rules 1113 and 1171 

are addressed in more detail in Chapter 2.  Based on the preceding information, separate 

environmental analyses were prepared for the proposed amendments to Rules 1113 and 

1171. 

CEQA DOCUMENTATION FOR RULE 1113  



Proposed Amended Rule 1113 – Final Environmental Assessment 

 1 - 4 November 2003 

In addition to this Final EA, a number of CEQA documents have been prepared for 

previous amendments to Rule 1113.  The following subsections briefly summarize the 

major CEQA documents previously prepared for Rule 1113.   

December 2002 – Final Subsequent Environmental Assessment (SEA) - Proposed 
Amendments to Rule 1113 - Architectural Coatings 

In December 2002, the SCAQMD Governing Board readopted amendments to Rule 1113 

which were originally adopted in May 1999, but vacated by the Court of Appeals on June 

24, 2002.  In response to the Court’s decision the SCAQMD staff proposed to readopt the 

1999 amendments and incorporate the modifications to the 1999 amendments that were 

made after the notice of public hearing was published.  In connection with readopting the 

1999 amendments to Rule 1113 plus the modifications, the SCAQMD staff prepared a 

Draft SEA to evaluate potential adverse environmental impacts of the 1999 amendments 

as revised.  Rule 1113 was amended in 1999 to implement, in part, both the 1994 and the 

1997 AQMP control measure CTS-07 – Further Emission Reductions from Architectural 

Coatings, which called for a reduction of the allowable VOC content limit per liter of 

coating from the following coating categories: industrial maintenance (IM); non-flats; 

primers, sealers, and undercoaters; quick-dry enamels; quick-dry primers, sealers, and 

undercoaters; roof coatings; stains; and waterproofing wood sealers.  The 1999 

amendments to Rule 1113 also added several new coating categories, bituminious roof 

primers, floor coatings, high temperature industrial maintenance coatings, nonflats, 

quick-dry primers, sealers, and undercoaters, recycled coatings, rust preventative 

coatings, specialty primers, zinc-rich IM primers, and waterproofing concrete/masonry 

sealers, as well as expand and clarify the averaging provision to provide additional 

flexibility to manufacturers.   

July 2001 – Final Environmental Assessment - Proposed Amendments to Rule 1113 - 
Architectural Coatings 

In July 2001, the SCAQMD Governing Board adopted amendments to Rule 1113.  The 

amendments included the creation of a new coating category for clear wood finish 

brushing lacquers with an allowable VOC content of 680 grams per liter until January 1, 

2005, when the clear wood finish brushing lacquers would be limited to a VOC content 

of 275 grams per liter.  The rule amendments also established labeling and reporting 

requirements for brushing lacquers to ensure their proper use and thus minimize 

emissions.  By postponing compliance with the existing VOC content limit requirement 

for lacquers in general, the EA prepared for this amendment concluded that 162 pounds 

of anticipated VOC emission reductions per day would be foregone until the clear 

brushing lacquers are required to comply with the final VOC content limit in 2005.  
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May 1999 – Final Subsequent Environmental Assessment - Proposed Amendments to Rule 
1113 - Architectural Coatings 

In May 1999, the SCAQMD Board adopted amendments to Rule 1113.  The amendments 

call for a reduction of the allowable VOC content limit per liter of coating from the 

following coating categories: industrial maintenance; non-flats; quick-dry enamels; 

primers, sealers, and undercoaters; quick-dry primers, sealers, and undercoaters; stains; 

roof coatings; and waterproofing wood sealers.  The proposed amendments to Rule 1113 

also added several new coating categories, high temperature industrial maintenance 

coatings, rust preventative coatings, bituminious roof coatings, recycled flats and 

nonflats, essential public service coatings, floor coatings, and waterproofing 

concrete/masonry sealers, as well as expanded and clarified the averaging provision to 

provide additional flexibility to manufacturers.  At full implementation of the 

amendments, the overall VOC emission reductions are anticipated to be approximately 

21.8 tons per day by year 2010.  On June 24, 2002, the Court of Appeal vacated the 

SCAQMD’s adoption of the 1999 amendments. 

November 1996 – Final Subsequent Environmental Assessment - Proposed Amendments to 
Rule 1113 - Architectural Coatings 

In November 1996, the SCAQMD Board adopted amendments to Rule 1113.  These 

amendments reduced the VOC content limits of four coating categories: lacquers, flats 

(interior and exterior), traffic coatings, and multi-color coatings, resulting in an overall 

net reduction of 10.3 tons per day of VOC emissions from this source category.  In 

addition, the amendments temporarily increased the VOC content limits for four coating 

categories.  Other components of the proposed amendments included addition of and 

modification to some definitions, updating the analytical test methods, and establishing 

an averaging methodology for flats to provide flexibility for complying with future VOC 

content limits. 

Subsequent to the adoption of the amendments to Rule 1113, industry filed three separate 

lawsuits, questioning the validity of the proposed future limits for the lacquer and flat 

coating categories.  The SCAQMD has prevailed in all three cases. 

August 1996 – Final Environmental Assessment - Proposed Amendments to Rule 1113 - 
Architectural Coatings 

These amendments incorporated an exemption from the VOC limits for coatings sold in 

containers one-quart size or less.  The analysis in the Final Environmental Assessment 

concluded that adopting a small container exemption would result in significant adverse 

air quality impacts. 
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February 1990 - Determination of No Significant Impacts - Proposed Amendments to Rule 
1113 - Architectural Coatings. 

In February 1990, the SCAQMD Governing Board adopted amendments to Rule 1113 - 

Architectural Coatings, that were based on the California Air Resources Board (CARB) 

and California and Air Pollution Control Officers Association (CAPCOA) Suggested 

Control Measure (SCM).  The 1990 amendments included the following provisions: 

exemptions for 11 categories of specialty coatings were eliminated, leaving only 

exemptions for quart or smaller containers and emulsion type bituminous pavement 

sealers; lower VOC content limits for 15 new coating categories; technology-forcing low 

VOC limits for ten existing coating categories effective December 1, 1993; consolidation 

of the industrial maintenance coating categories from ten to three; and reorganization of 

the subdivisions of the rule. 

The 1990 Court Order 

In 1990, the Dunn-Edwards Corporation challenged the 1990 amendments to Rule 1113 

in court (Dunn-Edwards Corporation, et. al. v. SCAQMD).  That case challenged, in part, 

the CEQA document prepared for the amendments to Rule 1113 adopted in February 

1990, specifically the amendments that lowered the VOC limits for the following six 

coating categories:  industrial maintenance high temperature coatings; industrial 

maintenance anti-graffiti coatings; industrial maintenance primers and topcoats; lacquers; 

quick-dry primers and sealers; and quick-dry enamels.  The lawsuit alleged that the 

CEQA document was inadequate because it did not fully analyze potential significant 

adverse air quality impacts in seven areas that were alleged to arise from implementing 

the lower VOC content limits.  The SCAQMD prevailed in six of the seven alleged 

impact areas, but the lower court requested the SCAQMD to further study whether or not 

illegal thinning of coatings in the field resulted in a negative air quality impact before 

readopting the February 1990 amendments.   

The results of an architectural coatings field study undertaken during the latter half of 

1998 by CARB staff, with the help of local air pollution control and air quality 

management district personnel, suggest that there is not a significant amount of illegal 

thinning resulting in noncompliant architectural coatings.  Thirty-six percent of the 

coatings sampled were solvent-borne.  Fifty-three percent of these were thinned with 

material containing volatile organic compounds.  However, of all of the solvent-borne 

coatings sampled, only 14 percent were thinned and noncompliant with district rules.  

Overall, solvent-borne thinned, noncompliant coatings made up only five percent of all 

the coatings observed. 

While the SCAQMD agreed to study the illegal thinning issue, the plaintiff appealed the 

court’s decision to dismiss their claims regarding the six other potential air quality 

impacts.  In 1993, the Court of Appeals in a published decision (Dunn-Edwards 

Corporation, et. al. v. SCAQMD) rejected the plaintiffs’ appeal.  Plaintiffs then appealed 
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the appellate decision to the California Supreme Court that denied review on December 

2, 1993. 

Other Rule 1113 Amendments 

Rule 1113 has been amended a number of times since January 1, 1990, as summarized in 

the following bullet points.  For each amendment described below a Notice of Exemption 

was prepared. 

• March 8, 1996 - These amendments established a definition for aerosol 

coatings consistent with the CARB, revised the definition of exempt 

compounds by referencing Rule 102 - Definition of Terms, and created an 

exemption for aerosol coatings. 

• September 6, 1991- These amendments created a new coating category, 

low-solids stain, and also incorporated a calculation method for 

determining VOC content on a materials basis.  The amendment also 

prohibited use of Group II exempt compounds, including ozone-depleting 

chlorofluorocarbons (CFCs) and several toxic solvents. 

• December 7, 1990 - These amendments incorporated new definitions for 

specialty coatings and established a specific VOC content limit in the table 

of standards. 

• November 2, 1990 - These amendments incorporated new definitions for 

specialty coatings and established a specific VOC content limit in the table 

of standards. 

• February 2, 1990 - These amendments incorporated new definitions for 

specialty coatings and established a specific VOC content limit in the table 

of standards. 

 

PROJECT LOCATION 

The SCAQMD has jurisdiction over approximately 10,743 square miles (referred to 

hereafter as the district), consisting of the four-county South Coast Air Basin (Basin), the 

Riverside County portions of the Salton Sea Air Basin (SSAB) and the Mojave Desert 

Air Basin (MDAB).  The Basin, which is a subarea of the district, is bounded by the 

Pacific Ocean to the west and the San Gabriel, San Bernardino, and San Jacinto 

mountains to the north and east.  The Basin includes all of Orange County and the 

nondesert portions of Los Angeles, Riverside, and San Bernardino counties.  The 

Riverside County portions of the SSAB and MDAB are bounded by the San Jacinto 
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Mountains in the west and spans eastward up to the Palo Verde Valley.  The federal 

nonattainment area (known as the Coachella Planning Area) is a subregion of Riverside 

County and the SSAB that is bounded by the San Jacinto Mountains to the west and the 

eastern boundary of the Coachella Valley to the east (Figure 1-1).   
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FIGURE 1-1 

South Coast Air Quality Management District 

PROJECT OBJECTIVES 

The objective of the current proposed project is to implement, in part, control measure 

CTS-07 - Further Emission Reductions from Architectural Coatings and Cleanup 

Solvents, from the 2003 AQMP; achieving a reduction in VOC emissions from 

architectural and industrial maintenance (AIM) coatings to ensure attainment of the state 

and national ambient air quality standards for ozone by the timeframes mandated under 

state and federal law.  Implementing this control measure also satisfies the settlement 

agreement for the 1997 litigation between the SCAQMD and the Natural Resources 

Defense Council, the Coalition for Clean Air and Communities for a Better Environment.   
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BACKGROUND 

AIM coatings are used to beautify and protect homes, office buildings, factories, and their 

appurtenances on a variety of surfaces - metal, wood, plastic, concrete, wallboard, etc.  

For example, AIM coatings are applied to the interior and exterior of homes and offices, 

factory floors, bridges, stop signs, roofs, swimming pools, driveways, etc.  AIM coatings 

may be applied by brush, roller or spray gun; by residents, painting contractors, or 

maintenance personnel. 

AIM and other coatings are composed of: pigments, which give the paint its color and 

ability to hide the underlying surface, and are generally in the form of finely ground 

powders; binders (resins), in which the pigment particles are dispersed and that bind the 

pigment to the painted surface; carriers (solvents), used to keep the paint in a liquid state 

during application, and to otherwise aid in the application of the paint; and specialty 

chemicals (additives), necessary for other coating characteristics.  The carriers and some 

specialty chemicals evaporate, leaving behind the film-forming components of the 

coating.  The resins used in AIM coatings include acrylics, vinyls, alkyds, cellulosics, 

epoxies, urethanes, polyurethanes and several others.  The carriers in solvent-based 

coatings are organic solvents such as alcohols, ketones, esters, glycols, glycol ethers, and 

aromatic or aliphatic hydrocarbons, and are usually VOCs.   The carrier in a waterborne 

coating is water, although most waterborne coatings contain some VOCs, primarily 

glycols or texanol. 

AIM coatings are usually purchased ready-to-use, although some come in two 

components that must be mixed prior to application.  They are available in a wide range 

of colors, gloss, and performance characteristics.  One important criterion for selecting 

coatings is durability.  Coatings are expected to last from two to 10 years with the 

average expectation of five to seven years.  Failure of coatings to stand up to the elements 

such as sunlight, weather, and cleaning can shorten the life of the coating and require 

more frequent recoating. 

A solvent may sometimes be used to thin a coating if it is too thick to spray or brush.  

Application problems caused by low temperature and high humidity can also be 

overcome by the addition of solvent to the coating.  Waterborne coatings are thinned with 

water only, whereas solvent-based coatings can only be thinned with organic solvents.  

Similarly, brushes, rollers, and spray guns used with waterborne coatings are cleaned 

with water, while such equipment used with solvent-based coatings use organic solvents 

for cleanup.  Generally, coatings are sold as ‘ready-to-use’ to eliminate the need for 

thinning in the field. 

VOC emissions from architectural coating operations are regulated by SCAQMD Rule 

1113.  Under this rule, emissions are controlled by limiting the VOC content, measured 

in grams per liter, of the architectural coatings sold and applied in the district.  
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Architectural coatings are defined by their application and use and include coatings 

which are applied to stationary structures including residential and commercial buildings; 

billboards; curbs and roads; and mobile homes.  VOCs are emitted to the atmosphere 

from the evaporation of organic solvents used in industrial maintenance coatings, 

nonflats, flats, primers/sealers/undercoaters, waterproofing wood sealers, varnishes, wood 

preservatives, lacquers, fire retardant coatings, etc.  The existing rule and PAR 1113 

apply to those persons who supply, sell, apply, solicit the application of, and manufacture 

such coatings. 

SCAQMD Architectural Coating Study with AVES and Adhesives Coating Company 

The SCAQMD awarded a contract to AVES (RFP#9899-14 approved and released 

November 13, 1998 and closed on January 29, 1999), an affiliate of ATC Associates Inc., 

to develop new formulations of architectural coatings with a zero- or near-zero VOC 

content.  The coatings developed under this contract included exterior opaque stains, 

exterior and interior semitransparent stains, waterproofing sealers (clear), clear wood 

finishes, (lacquers), varnishes and sanding sealers.  Along with the development of the 

coatings, the contract also required comparative side-by-side testing for performance and 

repairability of the new coatings, and coatings currently in commercial use by the 

industry, as well as a field demonstration.  AVES teamed with Adhesives Coating 

Company (ADCO) who developed and patented a zero-VOC water-based resin 

technology used in the new formulations.  Since the start of this contract, major 

manufacturers have developed their own new resin technologies for low-VOC coatings 

compliant with future VOC content limits (see “Description of Affected Architectural 

Coatings Categories” section and Appendix B for a listing of such coatings). 

 

Resin Technologies 

 

During the 1990s, numerous manufacturers have developed and marketed acrylic-based, 

waterborne coatings that exhibit performance characteristics equivalent to or superior to 

the traditional solvent-based coatings.  The first generation of waterborne coatings had 

stability, rheology, water-immersion, loss of gloss, lack of corrosion resistance, loss of 

drying capacity, and bacterial degradation problems.  However, subsequent formulations, 

using a new generation of performance enhancing additives, as well as innovative resin 

technologies, have minimized the problems to a practical level, or completely eliminated 

them.  Technology breakthroughs include the following: 

 

• Flow and leveling agents that mitigate the flow problems, even on substrates like 

plastic, glass, concrete, and resinous wood.  These additives even assist in 

overcoming flow and leveling problems when coating oily or contaminated 

substrates. 
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• Pigment-wetting agents have assisted in better dispersion of organic pigments in an 

aqueous media by altering their hydrophobic (ability to unite with water) nature.  

This results in better rheology (study of the change in form and flow of matter) 

characteristics. 

 

• Defoamers and microfoam agents have mitigated the bubble retention problems, 

thereby eliminating the loss of drying capacity, and thus improving the film. 

 

• Biocides that are not susceptible to degradation by hydrolysis have provided good 

stability and eliminated the settling problems. 

 

With the development of these additives, some waterborne coatings now perform better 

than solvent-based coatings.  The biggest issue with waterborne coatings is the dry time.  

Water, with its slower evaporation rate and higher latent heat of evaporation, does not 

have the latitude that solvents do with their wide range of evaporation rates and boiling 

points.  On a warm, dry day, waterborne coatings dry faster than the high-solids, solvent-

based coatings, but the dry times can be significantly extended on cold, humid days, 

which cause problems in some areas.  However, with the development of non-volatile, 

reactive diluents combined with hypersurfactants, performance of these nearly zero-VOC 

coatings has equaled, and in some characteristics, outperformed traditional, solvent 

containing coatings. 

The durability of a coating is governed by the nature of the binder (also known as film 

formers or resins) used in its formulation.  Typical coated substrates are exposed to a 

variety of influences of daily life, including mechanical stresses, chemicals and 

weathering, against which they serve to protect the substrate.  The major impact on the 

exterior coating film is oxidation by exposure to light, causing the film to first lose color 

and gloss, and gradually become brittle and incoherent.  This is mainly caused by a 

process known as photochemical degradation.  This is especially the case for coatings 

used for exterior painting.  

 

The coatings industry has developed a variety of additives that act as ultraviolet light 

(UV) absorbers or free-radical scavengers that ultimately slow down the photo-oxidative 

process, thereby increasing the coating life.  Antioxidants and sterically hindered amines 

are two classes of free-radical scavengers, also known as hindered amine light stabilizers 

(HALS).  These can be used with solvent-free or waterborne coatings. Other additives 

that have positive effect on durability of coatings include adhesion promoters, corrosion 

inhibitors, curing agents, reactive diluents, optical brightners, and 

algaecides/mildewcides.  

 



Proposed Amended Rule 1113 – Final Environmental Assessment 

 1 - 12 November 2003 

Formulating Candidate Coatings 

 

The goal of the project was to develop and demonstrate zero-VOC or low-VOC coatings 

(varnish, lacquer, interior and exterior stains, waterproofing sealers, waterproofing 

concrete/masonry sealers and sanding sealers) to further reduce VOC emissions in the 

Basin.  The current amendment to Rule 1113 is proposing to lower VOC content limit 

requirements for the same coatings.  

 

The task to develop these coatings was focused on making the necessary formulation 

adjustments to ADCO’s patented polymer emulsion.  This emulsion was used as the basis 

for formulating the required stains, sealers, and clear wood finishes while producing 

products with VOCs less than ten g/l (calculated from GC/MS analysis results). 

 

The target in developing the coatings was to achieve a performance level equal to, or 

better than that of similar coatings widely used by the industry.  The performance 

characteristics in the new coatings were focused on the following areas: hardness, 

hot/cold check, adhesion, printing/blocking, household chemical resistance, drying time, 

moisture resistance, UV resistance, freeze/thaw, orange peel, leveling, sagging, film 

thickness, mildew/fungus resistance, dirt pick-up, substrate penetration, stain blocking, 

water repellant efficiency, beading, swelling, moisture vapor transmission, scrape/mar 

resistance, color change, sprayability, clarity, depth, gloss, graininess, etc. 

 

The characteristics of the raw materials are of great importance to the creation of a 

waterborne resin system that dries quickly and exhibits good initial film properties 

without coalescing solvents. Particle size, minimum film forming temperature, glass 

transition temperature, resin polarity, and dynamic surface tension are among the most 

important factors to consider in the formulation. 

 

Conclusions from the AVES Study 

The following conclusions from the side-by-side comparison testing and field 

demonstrations were extracted from the Final Report on the “Development and 

Demonstration of Zero-and Low-VOC Resin Technology for Advanced Control Measure 

Development” (SCAQMD, March 29, 2001): 

 

1. Most performance characteristics of the new no-VOC wood coating system 

(including adhesion, beading, chemical resistance, coating penetration, dirt pick-up, 

mar resistance, moisture vapor transmission, swelling, water uptake, and overall 

appearance) were equivalent to those of commercial coatings based on the side-by-

side comparative testing results.  Advantages of these no-VOC coatings include better 

grain raising for varnish, less color change (for lacquer, varnish, and sanding sealer), 

better moisture/UV resistance for exterior semitransparent stain, and better water 

repellent efficiency for waterproofing sealer.   However, the dry time, freeze/thaw 
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properties, pot life, mildew/fungus resistance, printing resistance, and stain blocking 

properties of these no-VOC waterborne coatings were not as good as those of solvent-

based coatings.  
 

2. Three popular commercially available waterborne and solvent-based coating systems 

(both lacquer and varnish) were tested side-by-side with no-VOC lacquer and varnish 

topcoat systems for repair and refinishing.  The new no-VOC varnish system showed 

the best overall appearance after repair, but had the highest coating usage because the 

two-component coating resulted in a limited pot life.  The new no-VOC Lacquer 

system was the easiest to repair and showed the best gloss difference after repair.  
 

3. In order to obtain the impartial opinion of experienced painters on the performance of 

the new coatings, the painters of Commercial Casework, Inc. in Fremont, California 

conducted a field demonstration of the new coating system as part of this study. The 

personnel from Commercial Casework were impressed with the new wood coatings 

due to faster dry times, ease of use, good appearance qualities, and the safer working 

environment resulting from the absence of solvents. 

Case Studies (USEPA and Midwest Research Institute) 

 

In cooperation with Midwest Research Institute, in May of 2000 the United States 

Environmental Protection Agency (USEPA) published a work of case studies (EPA-

600/R-00-043) regarding the conversion of 25 wood furniture facilities to less polluting 

coating technologies including high-solids conversion varnishes, waterborne 

technologies, ultra-violet curable and powder coating.  Because of the proposed VOC 

limits for clear wood finishes for (sealers and varnishes) and of future existing VOC 

limits for clear and pigmented lacquers, architectural wood coating operations will be 

limited in choice of higher solids (30-45 percent solids), exempt solventborne catalyzed 

topcoats, sealers and stains, and may not choose their use because of flammability 

concerns of the exempt solvents of acetone and methyl acetate.  Ultra-violet curable and 

powder coating operations are simply not applicable to the realm of architectural wood 

finishing applications.  It is then nonflammable the waterbornre acrylic and urethane 

finishes (stains, primers, sealers and topcoats) that wood product manufacturers have 

converted to have applicability to Rule 1113.  Out of the 25 conversions, nine converted 

from high-VOC wood finishes to waterborne finishing systems.  Several different reasons 

for converting to low HAP (hazardous air pollutant), low-VOC material are cited.  Four 

apply to Rule 1113: (1) less hazardous materials; (2) a commitment to the environment; 

(3) a desire for a high-quality finish; and (4) a reduction in emissions. 

 

The application of waterborne stains, sealers and topcoats is different than solventborne 

ones and may give rise to difficulties.  However with proper training all problems 

encountered by the facilities of the USEPA report that switched to waterborne materials 

were minimized if not solved.  For instance, waterborne coatings cannot be flooded on as 
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standard nitrocellulose products are, they should be applied in thinner films to prevent 

coating softness and sagging.  The USEPA document states that grain raise issues were 

also minimized, and for some conversions resulting sanding steps were the same as that 

used with high solvent coatings and stains, they just came in a different order.  Once 

proper drying and sanding has occurred, waterborne systems have harder films than 

standard one-component nitrocellulose systems and can be tinted to achieve an amber 

look if desired. 

 

Color matching was pointed out in the document as being more difficult with waterborne 

stains, however, with respect to Rule 1113 staff is not recommending lowering the VOC 

limit for high solids stains (formulated both in solvent and in water at 250 grams VOC 

per liter, less water and less exempt compounds).  Restrictions for stains purchased in 

small containers are not being recommended either, which will allow the use of high 

VOC low-solids stains for maximum depth of penetration and color uniformity.    In the 

USEPA case study paper a close association with coatings manufacturers usually 

remedies waterborne stain problems satisfactorily primarily with the addition and 

optimization of surfactants. Waterborne dye stains are also available which improve color 

uniformity. 

 

Kitchen Cabinet Manufacturer’s Association Standards 

 

The Kitchen Cabinet Manufacturer’s Association (KCMA) sets standards for the strength 

of cabinetry and the durability of applied coatings under the American National 

Standards Institute Approved ANS/KCMA A161.1-2000.  In order to pass the KCMA 

test and carry the KCMA approval rating the coating is subject to the following: 

 

(1) Finishes must withstand 120 degrees F@ 70 percent relative humidity for 24 

hours without showing appreciable discoloration and not showing evidence of 

blistering, checking, or other film failures. 

(2) A similar hot and cold cycle (120 degrees F to room temperature and then to -5 

degrees F) repeated five times without film failures 

(3) Exposure to vinegar, lemon, orange and grape juices, catsup, coffee, olive oil, and 

100 proof liquor for 24 continuous hours and mustard for one hour, without 

showing discoloration, stains, or whitening (that will not be dispersed by ordinary 

polishing) and cannot blister, crack or show film failures of any kind. 

(4) Cabinet door edge 24 hour submersion in soapy water without delaminating, or 

swelling, and no film failure. 

 

There are several compliant waterborne coatings that pass the KCMA tests.  

Manufacturers of these coating include SDA/Craft Technologies and Fuhr.  SDA/Craft 

products are also used in field applications. 
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ARCHITECTURAL COATING EXISTING EMISSIONS INVENTORY 

AIM coatings represent one of the largest non-mobile sources of VOC emissions under 

the district jurisdiction -- larger than petroleum refining.  CARB has conducted 

architectural coating surveys every four or five years with previous surveys conducted in 

1976, 1981, 1985, 1989, 1993, 1998 and 2003.  The purpose of the surveys is to gather 

current information on the VOC content and sales volume of architectural coatings.  

CARB evaluated the data on architectural coatings sold in California collected with the 

latest survey conducted in 2000.  It is titled 2001 Architectural Survey Draft Report 

(CARB Survey).  The CARB Survey identified about 108 million gallons of architectural 

coatings sold in California in 2000, with 84 percent of that volume coming from 

waterborne products and 16 percent from solvent-borne products.  Total California 

emissions from these coatings are approximately 43,300 tons of VOC per year or about 

119 tons per day as an annualized daily average.  Waterborne products contributed 44 

percent of these emissions, while the solvent-borne products contributed 56 percent.   

 

The emission inventory is calculated by multiplying the sales volume by the sales 

weighted average actual-VOC content.  Staff adjusted the baseline inventory prepared by 

CARB for the SCAB to account for sales of:  (a) coatings below the proposed VOC limit 

which were excluded from the inventory since these coatings are already compliant; (b) 

coatings above the current SCAQMD VOC limits assumed by CARB to be compliant 

and (c) small exempt containers.  This establishes an adjusted emission inventory in order 

to calculate the emission reductions for the proposed amendments.   

 

According to control measure CTS-07 in the 2003 AQMP, the VOC emissions in the 

district from the use of architectural coatings based on the 1997 Annual Average 

Inventory is estimated at 50.9 tons per day (tpd).  Based on the Annual Average 

Inventory, the VOC emissions for 2006 and 2010 are projected as 32.7 tpd and 24 tpd, 

respectively, without additional controls on architectural coatings.  The inventory 

decreases between years 2006 and 2010 because existing rule requirements have future 

compliance dates which will lower the VOC content limit of different coatings.  Table 1-

1 lists the current estimated usage and emission inventory for the coating categories 

subject to PAR 1113. 

TABLE 1-1 

VOC EMISSIONS INVENTORY FOR  
AFFECTED COATING CATEGORIES in the SCAQMD 

Categories Estimated Usage* 

(gallons) 

Emission Inventory* 

(tons/day) 

Clear Wood Finishes (Varnishes)  196,247 0.63 

Clear Wood Finishes (Sanding Sealers)  5,295 0.01 
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TABLE 1-1 (CONCLUDED) 

VOC EMISSIONS INVENTORY FOR  
AFFECTED COATING CATEGORIES in the SCAQMD 

Categories Estimated Usage* 

(gallons) 

Emission Inventory* 

(tons/day) 

Clear Wood Finishes (Quart Exemption 
Removal) 

229,140 1.22 

Roof Coatings  937,078  1.95 

Stains  1,098,176  0.93 

Waterproofing Sealers/ Waterproofing 
Sealers (Concrete and Masonry) 

 373,339  0.79 

TOTAL  2,839,275  5.53 
* adjusted from state of California reported sales based on population (SCAQMD = 45 percent of the state’s total population) 

DESCRIPTION OF AFFECTED ARCHITECTURAL COATING 

CATEGORIES 

Installation of air pollution control equipment is not feasible for reducing AIM coatings 

emissions, thereby leaving coating reformulation as the only possible means to achieve 

the required reductions.  The current proposal emphasizes reformulation of existing 

coatings, primarily by using currently available, technologically-innovative resins, as 

well as utilizing the growing list of solvents from the definition of Exempt Compounds.  

The following sections describe the existing and new coating categories, and their typical 

usage and application.  In addition, the sections provide the compounds or resin systems 

used to reformulate and achieve a lower VOC content limit for each coating category.   

Clear Wood Finishes (Varnishes and Sanding Sealers) 

Clear wood finishes are clear and semi-transparent coatings, including lacquers and 

varnishes, applied to wood substrates to provide a transparent or translucent solid film.  

Varnishes are formulated with various resins to dry by chemical reaction on exposure to 

air.  Sanding Sealers are clear wood coatings formulated for or applied to bare wood for 

sanding and to seal the wood for subsequent application of coatings.  Either may be 

applied to various products consisting, but not limited to, cabinets, doors, molding, 

paneling, windows, decks, benches, siding and floors.  There are three types of low-VOC 

clear wood finishes: waterborne, exempt solvent-borne, and high-solids.  Several resin 

systems are available including acrylic, polyurethane, alkyd, and various copolymers or 

modifiers including but not limited to latex, polycarbonate, polyethylene, and urea.  

Many cure types are also available as one-component air-dried pre-catalyzed, and two-

component post-catalyzed.  Different cure types are necessary to assure proper durability 

for specific applications, whether they are for interior, exterior or for flooring use.   
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Appendix B lists numerous clear wood coatings that meet the proposed limit.  The 

following is a brief discussion of specific compliant products listed in Appendix B, 

highlighting key characteristics and testing data. 

BonaKemi USA manufactures and sells the BonaTech MEGA Brand Floor Finish that 

has a VOC of 250 g/l.  This product is specifically designed for use on heavy-traffic 

interior residential and commercial wood flooring.  The resin system used in this single-

component product is a polyurethane.  Independent testing conducted by Colorado State 

University and the Taber Abraser testing indicate that the “MEGA outperforms all 

other competitor’s waterborne and oil-modified finishes.” 

Farwest Paint Manufacturing Co. manufactures and sells a Semi-Gloss Aquathane 

Waterborne Floor Finish comprised of a modified aliphatic urethane dispersion.  The 

technical information indicates that the product is “primarily designed as a high abrasion 

resistant coating for hardwood floors; but is widely used for kitchen cabinets, coffee 

tables, fine wood furniture, table tops, clear wood trim varnish, etc.”  The solids content 

is greater than conventional nitrocellulose lacquers, making film build and aesthetics 

better than a conventional system.  The VOC content is 186 g/l. 

Fuhr International manufactures and sells the Multi-Purpose Ultra Clear Urethane, which 

is a waterbased self-sealing, self-cross linking, modified urethane finish.  This product 

was originally designed for hardwood flooring, but has also been used on high end 

furniture, passage doors, millwork, windows and cabinetry for both interior and exterior 

uses.  The VOC content is 160 g/l and the product can be used in the field or in the shop.  

Fuhr International also manufactures a Waterborne Acrylic Varnish, a waterbased, self-

sealing, self-cross linking finish, and is recommended for use on furniture, molding, 

passage doors, millwork, and wine racks.  The VOC content is 73 g/l, and the product 

meets the KCMA finish coat testing requirements for the kitchen cabinet industry. 

ICI/Dulux manufactures and sells the WOODPRIDE Interior Waterborne Aquacrylic 

Gloss Varnish with a VOC content of 191 g/l, comprised of a hybrid acrylic/urethane 

technology.  The technical information indicates that this product “provides durable, 

transparent protection for interior wood surfaces such as cabinets, doors, woodwork, 

paneling, furniture and floors.”  The product is also resistant to abrasion, chipping, 

marring, water, oil, alcohol and blushing. 

Roof Coatings 

Roof coatings are coatings formulated for application to exterior roofs and for the 

primary purpose of preventing penetration of the substrate by water, or reflecting heat 

and ultraviolet radiation.  Roof coatings are generally applied as a system, that is, as 

primers, base coats and reflective topcoats.  There are a variety of primers and coatings 

applied to bituminous, modified bituminous, roofing materials, as well as metal, 
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polyvinyl chloride (PVC) and various synthetic rubber membranes, which include, but 

are not limited to, ethylene-propylene terpolymer (EPDM), neoprene, chlorosulfonated 

polyethylene (CSPE, Hypalon), chlorinated polyethylene (CPE) and butadiene-

acrylonitrile (nitrile rubber), polyisobutylene (PIB) and expanded polyurethane foam 

roofing.  Other roof coatings can be applied to clay, concrete, wood shingles, and slate to 

extend their life.  Primers are usually applied to smooth and granule surfaced asphalt, 

modified bitumen, metal, and can be applied to polymer roofing materials such as CSPE, 

CPE, PVC, and urethane foams, prior to a base coat or reflective topcoat.  As the second 

part of the coating system, base coats have adhesive qualities, and asphalt, clay-stabilized 

emulsions comprise most base coats today.  Lastly, reflective coatings are typically 

categorized as aluminum emulsion roof coatings and “white” reflective coatings.  High 

VOC aluminum coatings still exist today, however, waterborne aluminum paste reflective 

coatings are in use as well and are fast replacing the high VOC variety.  The acrylic and 

ceramic/acrylic blends provide the highest solar reflectance. 

 

The following are representative samples of base coats and topcoats that meet a VOC 

limit of 50 grams of VOC per liter, less water and less exempt compounds.  All data is 

reflective of information obtained from technical and material safety data sheets. 

 

Geocel 9500MB – Elastomeric Coating is a product specifically for application to metal 

roofs and siding and is a blend of polymers and EPDM and forms a rubber membrane 

that is flexible, ultra violet (UV) light and mildew resistant, has 5 year durability limited 

warranty and may be brushed, rolled or spray applied.  Application temperature is limited 

to 45 degrees Fahrenheit.  The VOC content, less water is listed as 36 grams per liter. 

 

United Coatings Roof Mate is an EPA Energy Star rated elastomeric 100% acrylic top 

coat for metal, built-up, modified bitumen, concrete, sprayed in place foam, Hypalon and 

EPDM, as well as composite shingle roofs.  It forms a membrane that is highly reflective, 

flexible, breathable, chemical fallout and UV resistant.  The product is available with 5, 

10 and 15 year warranties and has a listed VOC content of 16 grams per liter, less water, 

and is sprayable. 

 

Tropical Asphalt #360 Asphalt/Clay Emulsion Basecoat is a product designed as a 

basecoat for reflective topcoats and as a waterproofing coating.  It is applications on built 

up roofing, metal, and masonry surfaces.  A better bond occurs when roof surfaces are 

damp.  Two coats are recommended with the use of a brush, roller or sprayer at 

application temperatures above 55 degrees Fahrenheit.  Material should not be applied to 

PVC, or to dry and brittle roofing materials.  The VOC content is listed as 30 grams per 

liter.  Most base coats that meet the proposed VOC content of 50 grams per liter will be 

of this type.   
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Stains  

Stains are semi-transparent (interior and exterior) or opaque (semi-solid) coatings which 

are generally used on wood.  Semi-transparent stains are formulated to change the color 

but not conceal the grain pattern or texture.  They are lower in solids (15-20 percent) and 

therefore form a barely visible coating film. These types of coatings are especially used 

extensively in cabins and homes with soft wood exterior siding, as well as deck coating.  

They protect the wood from UV exposure, moisture, and minimize tannin bleed through.  

Semi-transparent exterior stains do not need to be top coated with a clear finish.  Opaque 

stains completely hide wood grain but not its texture and have high solids contents (25 to 

40 percent).  The category of stains will be further characterized between interior and 

exterior applications.  Exterior stains at the proposed lower VOC content limit are 

currently available and are reformulated as acrylic, latex, modified acrylic and gilsonite 

resin systems. 

Low-solids interior stains are stains labeled and formulated exclusively for use on interior 
surfaces that contain one pound or less of solids per gallon of material.  For interior use, 
there are essentially two types of stains that exist.  There are dye stains, which penetrate 
so deeply into the wood surface that to remove them requires extensive sanding, and 
normal penetrating stains which are less penetrating than dye stains.  Both stains will 
change the color of a wood species and/or enhance the grain without forming a coating 
film.  They require a sealing and a finish coating with a clear wood finish.  Today's lower 
VOC technology has moved away from solvent-borne alkyd coating formulations to 
waterborne acrylic, acrylic latex and latex emulsions, gilsonite, and oil/alkyd/latex 
dispersions.   

 

Appendix B lists numerous stains that meet the proposed limit.  The following is a brief 

discussion of specific compliant products listed in Appendix B, highlighting key 

characteristics and testing data. 

Sherwin Williams manufactures and sells the Exterior Solid Color Acrylic Latex Stain – 

A16 Series under their ProMar product line that has a VOC content of 97 g/l.  This is a 

100 percent acrylic product recommended for use on vertical wood, rough sawn lumber, 

textured or abraded plywood, siding shakes, and siding shingles. 

Smiland Paint Company, a local manufacturer, manufactures and sells the Exterior 

Acrylic Solid Color Rustic Stain for use on exterior wood, masonry, concrete, stucco, 

properly primed metal and previously painted surfaces.  The technical data indicates that 

this product provides “excellent protection for rustic wood surfaces such as rough sawn 

lumber, vertical shakes and shingles, fences, and masonite or hardwood siding.”  The 

VOC for this stain is 97 g/l. 

Dunn-Edwards Corporation, a local company, manufactures and sells the ACRI-FLAT 

product, which is listed as an Exterior Wood Stain and Masonry Flat Paint (W 704).  The 

technical information from the manufacturer indicates that “ACRI-FLAT is extremely 
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versatile and is ideally suited as a self-priming solid color stain for new or previously 

painted rough sawn wood.”  The VOC content of this product is 70 g/l. 

Okon Co. manufactures and sells a product called DECK STAIN, which is a water-based 

water repellent and wood stain for horizontal wood applications.  This product is 

designed for decks, milled, pressure-treated, and rough lumber.  ASTM testing results 

show that this product performs equally or better than its higher-VOC counterparts.  For 

example, this product passes the QUV 1,000 hour test for Ultraviolet light resistance, as 

well as ASTM D3359-90 for vapor transmission.  The VOC content of this product is 

~100 g/l. 

Columbia Paint & Coatings manufactures and sells the Woodtech Solid Color Pre-Stain 

(09-870), a low VOC (62 g/l) interior and exterior bare wood substrates.  The technical 

information from the manufacturer indicates “excellent color retention, good penetration, 

and recoat properties.”  The company representative indicated that this product forms a 

hard film that is abrasion resistant. 

Epmar Corporation also manufacturers and sells a variety of low-VOC stains, including 

pigmented, clear, and semi-transparent.  The Kemiko Transparent Stain is a single 

component product recommended for use on concrete, plaster, polymer cement, and 

wood.  Applications include walkways, decks, hospitals, schools, shopping malls, 

restaurants, and theme parks. The VOC content is less than 30 g/l. 

Fuhr International manufactures a Wiping Stain that has a VOC content of 15 g/l.  This 

product is recommended for any wood surface and does not affect grain raising, and is 

available in an unlimited range of colors.  The technical information from the 

manufacturer indicates good open time and workability for wiping applications.  Fuhr 

International also manufactures a ZVOC Exterior Waterbased Stain that provides 

“excellent substrate wetting and color control, overall durability, and chemical resistance, 

with minimal grain raising.”  This product has no VOCs  

Waterproofing Sealers/ Concrete and Masonry Waterproofing Sealers 

Waterproofing wood sealers are used to protect wood, and other porous surfaces to seal 

against moisture damage.  On wood, the use of waterproofing sealers can prevent 

splitting, staining, and warping, as well as maintain the wood’s true color and grain.  

These coatings rely on a variety of recently developed resin technologies, such as acrylic 

emulsion formulations and acetone-based formulations.  There are three fundamental 

types of sealers: (1) penetrating sealers (low solids, approximately 5 to 15 percent solids 

by weight), (2) film forming (15 to 30 percent solids by weight), and (3) high build 

coatings ranging from 45 to 100 percent solids.  Penetrating sealers do not form a visible 

continuous coating film and are usually formulated with silicone, silicates, or 

silane/siloxane waterborne micro emulsions.  The silicone variety fills the pores of the 
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substrate, whereas the silane/siloxane variety are said to react with concrete to form both 

a chemical and mechanical bond.  Low-VOC film forming waterproofing sealers are 

typically acrylic and modified acrylic (urethane and epoxy copolymers for example) 

emulsions that are applied in two or more coats.  High build waterproofing sealers are 

available in two-component epoxy, and single-component moisture-cured polyurethane 

for below grade hydrostatic and hydraulic pressure resistance.  Other materials that are 

high build in nature are elastomeric, which means they can form a rubberized membrane 

and are available in latex, acrylic, butyl rubber and asphaltic formulations.   

Concrete and masonry waterproofing sealers provide the same water resistance as typical 

waterproofing sealers, but also protect the surface from inherent properties of concrete 

and masonry such as alkalinity and acidity reactions.  In addition, they are formulated to 

resist ultraviolet (UV) light and to avoid staining.   

 

Appendix B lists numerous waterproofing sealers and waterproofing concrete/masonry 

sealers.  The following is a brief discussion of specific compliant products listed in 

Appendix B, highlighting key characteristics and testing data. 

Davlin Coatings, Inc. manufactures and sells a waterproofing sealer (Acrylastic 490) that 

is marketed as a high-build, decorative, extremely flexible, high performance waterborne 

waterproof wall coating.  It is recommended for use over cracked, uneven surfaces, 

especially where water penetration is a problem.  The VOC content is 29 g/l, well below 

the proposed limit for waterproofing coatings.  Testing, based on widely accepted ASTM 

methods, indicates excellent performance for tensile strength (ASTM D2370 – 2,400 l 

in./min), moisture vapor transmission (ASTM E96, Proc. B – 1.2 perms), peel adhesion, 

concrete (ASTM D413 – 48 psi), alkali resistance (Fed. Spec TT-C-555B, GSA ex. l – no 

effect), and resistance to wind-driven rain > 100 mph (Fed. Spec. TT-C-555B – no 

weight gain).  These results are equal or superior in terms of overall performance when 

compared to higher-VOC counterparts.  Overall life of the coating is estimated to be 

double the performance of competitors. 

Everest Coatings manufactures and sells EVERCOAT 7000S, High Modulus Waterproof 

Coating, a single component product conceals irregularities, fills cracks, and provides 

excellent waterproofing on a variety of masonry substrates.  This coating utilizes acrylic 

resin technology supplied by Rohm and Haas, and has a VOC of 69 g/l, with a  percent 

solids vol. of 60 percent.  This product exhibits excellent resistance to the elements and 

U.V. degradation, has alkali-resistant pigments, and is mildew resistant.  The 

recommended uses include aged, new and previously painted above-grade masonry, 

concrete, concrete block, and stucco. 

GE Sealants & Adhesives, manufactures and sells VP1550 CONCENTRATED WATER 

REPELLANT (VIP1550), which is a high performance, breathable, clear, water repellant 

sealer that penetrates deeply into concrete and masonry surfaces without altering the 

natural appearance of the substrate.  This product contains silanes/siloxanes and is 
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recommended for use on concrete driveways, walkways, brick paver and patio deck 

steps, as well as vertical masonry surfaces including stone, tilt-up concrete, brick, clay 

tile, and block..  The VOC content is 0.5 g/l, and the product provides excellent water 

repellency to reduce cracking, spalling, freeze/thaw damage, chemical degradation, 

biological growth, efflorescence and dirt pickup. 

L&M Construction Chemicals, Inc. manufactures Aquapel & Aquapel Plus, a micro-

emulsion, silane/siloxane water repellant that bonds directly with the substrate, resulting 

in very good resistance to moisture and salt, and has a VOC of less than 50 g/l.  This 

product is recommended for use on buildings, parking decks, monuments, garages, 

driveways, dams, piers or any other concrete surfaces.  Technical data from the 

manufacturer indicates that reduced water adsorption by 85 percent and chloride intrusion 

by up to 90 percent.  Both products exceed NCHRP 244, Series II requirements for salt 

and water penetration. 

Rainguard International Products Company, a local manufacturer, manufactures and sells 

Blok-Lok, a clear water repellant with a VOC content of 37 g/l that is comprised of 

polysilanes.  This product is recommended for use on masonry block, concrete, stucco, 

cement plaster, and other composite construction materials.  Testing based on ASTM 

procedures conducted by the manufacturer shows that the product has equal or superior 

performance to its higher VOC counterparts.  For example, ASTM E-514-86, Wind 

Driven Rain tests indicate that the use of Blok-Lok reduces leak by 98.7 percent, 

reduced chloride ion intrusion (NCHRP No. 244), and allows 100 percent water vapor 

transmission (ASTM D-1653). 

Sherwin Williams manufactures ConFlex XL, a textured high-build acrylic elastomeric 

coating recommended for concrete tilt-up, precast, poured-in-place concrete, CMU, and 

stucco.  The technical information indicates “excellent flexibility, durability, and weather 

resistance”.  This pigmented waterproofing sealer has a VOC of 94 g/l.  Testing done for 

or by Sherwin Williams, using ASTM methods, indicate elongation of 300 percent based 

on ASTM-D412.  This coating also passes low temperature flexibility and freeze-thaw 

resistance tests, based on ASTM D522 and ASTM D2243, respectively.   

Smiland Paint Company, under their Morwear Label, manufactures and sells a Clean 

Elastomeric Waterproofing Sealer (2571-70) recommended for application new or old, 

above grade, dense or porous concrete, stucco, and masonry surfaces.  The VOC is 

reported to be 30 g/l, and the technical material from the manufacturer indicates that this 

product is suitable for damp or dry surfaces, is breathable and permeable to water vapor, 

and can be applied over substrates previously treated with silanes, siloxanes, urethanes, 

and acrylic paints.  The technical data also indicates that this waterproofing sealer has 

“excellent elongation (440 percent), excellent tensile strength (400 psi), excellent exterior 

durability, and excellent water resistance.”  These conclusions were based on results from 

ASTM testing done for the above performance characteristics.  Smiland Paint Company 

also makes and sells an interior/exterior heavy duty waterproofing (2555-70), which is an 
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emulsion of polysiloxane resins, exhibiting a durable and invisible shield against water 

penetration.  This product is recommended for use on “interior or exterior above-grade 

concrete, masonry, cement blocks, brick, stucco, stones, porous tile, exposed aggregate 

concrete, sandstone, and slate.”  The VOC content of this product is 2 g/l. 

Sierra Corporation/TK Products manufactures and sells a WB Silane Concentrate 

Concrete Sealer (TK-1311) that has a VOC of 59 g/l.  This product is a micro emulsion 

based on silane and oligomeric alkoxysilanes mixed with water, and testing conducted by 

Wacker Silicones Corporation using the NCHRP 244 test procedures, indicates that 

chloride and moisture intrusion is reduced by more than 80 percent. 

PROJECT DESCRIPTION 

The current proposed amendments would implement, in part, the 2003 AQMP control 

measure CTS-07 – Further Reductions from Architectural Coatings and Cleanup 

Solvents.  This control measure was also part of the 1999 Amendment to the 1997 Ozone 

SIP Revision for South Coast Air Basin, which is also consistent with the settlement 

agreement for the 1997 litigation between the SCAQMD and the NRDC, CCA and CBE.  

The proposed amendments to Rule 1113 include the following components, listed in the 

order they appear in the rule: 

(a) Purpose and Applicability 

No changes are proposed to this subdivision. 

(b) Definitions of Terms 

• Add new definition of “Aluminum Roof Coatings” [paragraph (b)(2)]  

• Add new definition for “Interior Stains” [paragraph (b)(26)]. 

• Remove restriction of Industrial Maintenance Coatings for residential use or for 

use in areas of industrial, commercial or institutional facilities not exposed to 

extreme environmental conditions [paragraph (b)(25)] from “Definitions” and 

move to a more appropriate area of the rule, “Requirements.” [paragraph (c)(2)]. 

• The definition of “Metallic Pigmented Coatings” excludes roof coatings 

[paragraph (b)(34)]. 



Proposed Amended Rule 1113 – Final Environmental Assessment 

 1 - 24 November 2003 

(c) Requirements 

• Reduce the VOC content limit for clear wood finishes (varnishes) to 275 grams 

per liter of coating (less water and less exempt compounds) by July 1, 2006 

[paragraph (c)(2)].  

• Reduce the VOC content limit for clear wood finishes (sanding sealers) to 275 

grams per liter of coating (less water and less exempt compounds) by July 1, 2006 

[paragraph (c)(2)].   

• Reduce the VOC content limit for roof coatings to 50 grams per liter of coating 

(less water and less exempt compounds) by January 1, 2005 [paragraph (c)(2)].  

• Reduce the VOC content limit for aluminum roof coatings to 100 grams per liter 

of coating (less water and less exempt compounds by January 1, 2005 [paragraph 

(c)(2)] 

• Reduce the VOC content limit for stains to 100 grams per liter of coating (less 

water and less exempt compounds) by July 1, 2006 [paragraph (c)(2)].  

• The new coating category, interior stains, will maintain the current VOC content 

limit for stains at 250 grams per liter of coating (less water and less exempt 

compounds) [paragraph (c)(2)]. 

• Reduce the VOC content limit for waterproofing sealers to 100 grams per liter of 

coating (less water and less exempt compounds) by July 1, 2006 [paragraph 

(c)(2)]. 

• Reduce the VOC content limit for waterproofing concrete and masonry sealers to 

100 grams per liter of coating (less water and less exempt compounds) by July 1, 

2006 [paragraph (c)(2)].  

• Three specific conditions added when the lower limit of a primer-sealer-

undercoater, flat coating or non-flat coating does not apply [paragraph (c)(3)(B)]. 

• Expand the list of coating categories eligible under the Averaging Compliance 

Option [paragraph (c)(6)]. 

• Clarify that manufacturers who elect to comply with the Averaging Compliance 

Option to use only the sell through provision for each coating included in the 

program [paragraph (c)(6)(B)]. 

(d) Administrative Requirements 

• Remove obsolete compliance effective dates [paragraph (d)(4)]. 
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(e) Test Methods 

No changes are proposed to this subdivision. 

(f) Technology Assessment 

. 

• Add varnishes to the list of coatings to be evaluated in a Technology Assessment 

by July 1, 2005.   

(g) Exemptions 

• Consolidate the list of coating categories, along with applicable conditions, 

currently required to be included in the annual report to the SCAQMD’s 

Executive Officer reporting the number of gallons sold [paragraphs (d)(8)(A)-(E), 

paragraphs (g)(2), (g)(5), (g)(6) and (g)(9)]. 

• Move requirement that manufacturers of recycled coatings submit a letter to the 

SCAQMD’s Executive Officer certifying their status as a Recycled Paint 

Manufacturer from “Exemptions” section of the rule to “Administrative 

Requirements” section of the rule [(paragraph (d)(10), paragraph (g)(5)]. 

• Move requirement for coating manufacturers selling containers having capacities 

of one quart or less to submit an annual report monitoring the use of the small 

container exemption [paragraph (g)(1)(A)] to “Administrative Requirements” 

section [paragraph (d)(8)(B)]. 

• Provide option to SCAQMD Governing Board to remove the exemption from the 

rule if using one quart or less of clear wood finishes, including varnishes, sanding 

sealers, lacquers and pigmented lacquers, after July 1, 2008 if from July 1, 2006 

to June 30, 2008 clear wood varnishes and sanding sealers have a VOC content no 

greater than 450 grams per liter, and lacquers including pigmented lacquers have 

a VOC content no greater than 550 gram per liter [paragraph (g)(1)(A)(i) and (ii)]. 

Or 

• Remove the exemption from the rule if using one quart or less of clear wood 

finishes, including varnishes, sanding sealers, lacquers and pigmented lacquers, 

after July 1, 2006 [paragraph (g)(1)(A)] 

• Lower the VOC content limit for coatings containing acetone which is allowed to 

add up to ten percent by volume of VOC to avoid blushing of the finish 

[paragraph (g)(2)(B)]. 
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• Roof coatings with a VOC content of 100 grams per liter or less that are certified 

under the USEPA Energy Star Program are not subject to the requirements of 

paragraph (c) from January 1, 2004 through December 31, 2006 [paragraph 

(g)(6)]. 

For a complete description of PAR 1113, the reader is referred to Appendix A of this 

Final EA. 

ESTIMATED EMISSIONS REDUCTIONS 

Implementation of PAR 1113 is currently estimated to result in approximately 3.73 tons 

per day of VOC emission reductions or approximately a 17 percent emission reduction of 

the 2010 baseline emission levels for this source category (24 tons per day), based on 

Annual Average Inventory in the 2003 AQMP (SCAQMD, August 2003) for this 

emission source category.  The emission reductions from PAR 1113 are approximately 

48 percent of the total emission reductions required by control measure CTS-07, as well 

as required by the settlement agreement.  Table 1-2 summarizes the current proposed 

changes in VOC limits and the associated projected emission reductions. 

TABLE 1-2 

PAR 1113 Proposed Emission Limits and Projected 
Emission Reductions for Affected Coating Categories 

Coating 

Category 

Current 

Limit 

(g/l)
 1
 

Proposed Limit and 

Compliance Dates 

Emission 

Reductions 

(tons/day) 
g/l

1
 Date 

Clear Wood Finishes 
(Varnishes) 

350 275 7/1/06 0.22 

Clear Wood Finishes 
(Sanding Sealers) 

350 275 7/1/06 0.003 

Clear Wood Finishes 
(Quart Exemption 

Removal) 

--- 275 7/1/06 0.83 

Roof Coatings 250 50 1/1/05  

1.59 Aluminum Roof 
Coatings 

500 100 1/1/05 

Energy Star Roof 
Coatings 

100 50 1/1/07 

Stains 250 100 7/1/07 0.56 

TABLE 1-2 (CONCLUDED) 
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PAR 1113 Proposed Emission Limits and Projected 
Emission Reductions for Affected Coating Categories 

Coating 

Category 

Current 

Limit 

(g/l)
 1
 

Proposed Limit and 

Compliance Dates 

Emission 

Reductions 

(tons/day) 

Waterproofing 
Sealers 

250 100 7/1/06 0.52 

 

 

Waterproofing 
Sealers 

(Concrete and Masonry) 

400 100 7/1/06 

 TOTAL Emissions Reductions (tons per day) 3.73 

1 Grams of VOC per liter of coating, less water and less exempt compounds. 
2 Limits are in grams of VOC per liter of material. 
 

Table 1-3 summarizes the alternate option with regards to the removal of the quart size 

exemption for clear wood finishes to be presented to the SCAQMD Governing Board. 

TABLE 1-3 

Proposed Alternate Compliance Option for the  
Removal of the Quart Size Exemption of Clear Wood Finishes 

 

Quart Exemption 

Removal 

Interim Limit (g/l) 

and Compliance 

Dates 

Proposed Limit (g/l) 

and Compliance 

Dates 

Emission 

Reductions 

(tons/day) 

Clear Wood 
Varnishes and 

Sanding Sealers  

450 7/1/06 275 7/1/08 

0.83 

Clear and Pigmented 
Lacquers 

550 7/1/06 275 7/1/08 
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INTRODUCTION 

 
The environmental checklist provides a standard evaluation tool to identify a project's adverse 
environmental impacts.  This checklist identifies and evaluates potential adverse environmental 
impacts that may be created by the PAR 1113 – Architectural Coatings.  

GENERAL INFORMATION 

Project Title: Proposed Amended Rule 1113 – Architectural Coatings 

Lead Agency Name: South Coast Air Quality Management District 

Lead Agency Address: 21865 Copley Drive 

Diamond Bar, CA  91765 

CEQA Contact Person: Michael A. Krause  (909) 396-2706 

Rule Contact Person: Dan Russell  (909) 396-2333 

Project Sponsor's Name: South Coast Air Quality Management District 

Project Sponsor's Address: 21865 Copley Drive 

Diamond Bar, CA  91765 

General Plan Designation: Not applicable 

Zoning: Not applicable 

Description of Project: PAR 1113 would lower VOC content limit for the following 

coating categories: clear wood finishes, sanding sealers, 

waterproofing sealers, waterproofing concrete/masonry sealers, 

stains and roof coatings.  The proposed amendments also phase-

out the one-quart or less usage exemption for clear wood 

finishes and expand the scope of the Averaging Compliance 

Option to include the categories that are proposed for a change 

of VOC limits.   

Surrounding Land Uses and 

Setting: 

Not applicable 

Other Public Agencies Whose 

Approval is Required: 

Not applicable 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED 

The following environmental impact areas have been assessed to determine their potential to be 
affected by the proposed project.  None of the environmental topics are expected to be adversely 
affected by the proposed project.  An explanation relative to the determination of impacts can be 
found following the checklist for each area. 

 

¤  Aesthetics ¤  Geology and 

Soils 

¤  Population/ 

Housing 

¤  Agricultural 

Resources 

¤  Hazards and 

Hazardous 

Materials 

¤  Public Services 

¤  Air Quality ¤  Hydrology and 

Water Resources 

¤  Recreation 

¤  Biological 

Resources 

¤  Land Use and 

Planning 

¤  Solid/Hazardous Waste 

¤  Cultural 

Resources 

¤  Mineral 

Resources 

¤  Transportation/Circulation 

¤  Energy ¤  Noise ¤  Mandatory Findings 

 

DETERMINATION 

On the basis of this initial evaluation: 

 

þ  I find the proposed project, in accordance with those findings made pursuant to 

CEQA Guideline §15252, COULD NOT have a significant effect on the 

environment, and that an ENVIRONMENTAL ASSESSMENT with no 

significant impacts will be prepared. 

¤  I find that although the proposed project could have a significant effect on the 

environment, there will NOT be significant effects in this case because 

revisions in the project have been made by or agreed to by the project 

proponent.  An ENVIRONMENTAL ASSESSMENT with no significant 

impacts will be prepared. 
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¤  I find that the proposed project MAY have a significant effect(s) on the 

environment, and an ENVIRONMENTAL ASSESSMENT will be prepared. 

¤  I find that the proposed project MAY have a "potentially significant impact" on 

the environment, but at least one effect 1) has been adequately analyzed in an 

earlier document pursuant to applicable legal standards, and 2) has been 

addressed by mitigation measures based on the earlier analysis as described on 

attached sheets.  An ENVIRONMENTAL ASSESSMENT is required, but it 

must analyze only the effects that remain to be addressed.  

¤  I find that although the proposed project could have a significant effect on the 

environment, because all potentially significant effects (a) have been analyzed 

adequately in an earlier ENVIRONMENTAL ASSESSMENT pursuant to 

applicable standards, and (b) have been avoided or mitigated pursuant to that 

earlier ENVIRONMENTAL ASSESSMENT, including revisions or mitigation 

measures that are imposed upon the proposed project, nothing further is 

required. 

 

 

Date     September 25, 2003   Signature:     
   Steve Smith, Ph.D.  
   Program Supervisor 

Planning, Rule Development & Area Sources 
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ENVIRONMENTAL CHECKLIST AND DISCUSSION 
 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    

I. AESTHETICS.  Would the project: 
 

   

a) Have a substantial adverse effect on a scenic 
vista? 

 

¤  ¤  þ  

b) Substantially damage scenic resources, including, 
but not limited to, trees, rock outcroppings, and 
historic buildings within a state scenic highway? 

 

¤  ¤  þ  

c) Substantially degrade the existing visual character 
or quality of the site and its surroundings? 

 

¤  ¤  þ  

d) Create a new source of substantial light or glare 
which would adversely affect day or nighttime 
views in the area? 

 

¤  ¤  þ  

 

I. a):  The proposed amendments do not require any changes in the physical environment that would 

obstruct any scenic vistas or views of interest to the public.  In addition, no major changes to 

existing architectural operations or stockpiling of additional materials or products outside of 

existing facilities are expected.  The reason for this determination is that any physical changes 

would occur at existing industrial or commercial sites.  Therefore, no significant impacts 

adversely affecting existing visual resources such as scenic views or vistas, etc. are anticipated to 

occur.   

I. b), c): No new construction of buildings or other structures will result from the lowering of the 

VOC content in coatings so scenic resources will not be obstructed and the existing visual 

character of any site in the vicinity of affected operations will not be degraded.  The purpose of 

AIM coatings is to improve the visual character and protect the surface of the product upon which 

the coating is applied.  Defects in the appearance of the low-VOC coating after application, which 

could be argued as less aesthetically pleasing, is not anticipated because the rule contains a 

compliance schedule sufficient for coating formulators to produce acceptable quality low-VOC 

products that exhibit the desired performance characteristics.  In addition, compliant low-VOC 

coatings are currently available, being sold, used and proven to be just as durable as coatings 

formulated with conventional solvents. 

I. d): There are no components in PAR 1113 that would alter existing work practice, or require 

working at construction activities at night, and therefore, PAR 1113 is not expected to create a 
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new source of substantial light or glare that would adversely affect day or nighttime views in an 

area.   

Based on the above considerations, significant adverse impacts to aesthetics are not expected from 

PAR 1113.  Since there are no significant adverse impacts, no mitigation measures are required. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    
II. AGRICULTURE RESOURCES.  Would the 

project: 
 

   

a) Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the 
Farmland mapping and Monitoring Program of 
the California Resources Agency, to non- 
agricultural use? 

 

¤  ¤  þ  

b) Conflict with existing zoning for agricultural use, 
or a Williamson Act contract?   

 

¤  ¤  þ  

c) Involve other changes in the existing environment 
which, due to their location or nature, could result 
in conversion of Farmland, to non-agricultural 
use?   

 

¤  ¤  þ  

 

II. a) - c):  As previously discussed, no major construction is associated with the lowering of the 

VOC content of affected coating categories.  Further, the coating activities would occur at 

existing industrial or commercial areas.  Therefore, the proposed project would not result in any 

construction of new buildings or other structures that would convert farmland to non-agricultural 

use or conflict with zoning for agricultural use or a Williamson Act contract.  Since the proposed 

project would not substantially change the equipment or process in which the coatings are 

applied, there are no provisions in the proposed amended rule that would affect land use plans, 

policies, or regulations.  Land use and other planning considerations are determined by local 

governments and no land use or planning requirements will be altered by the proposed project.  

Based on the above considerations, significant adverse impacts to agriculture resources are not 

expected from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures 

are required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    
III. AIR QUALITY.  Would the project: 
 

   

a) Conflict with or obstruct implementation of the 
applicable air quality plan? 

 

¤  ¤  þ  

b) Violate any air quality standard or contribute to 
an existing or projected air quality violation? 

 

¤  ¤  þ  

c) Result in a cumulatively considerable net increase 
of any criteria pollutant for which the project 
region is non-attainment under an applicable 
federal or state ambient air quality standard 
(including releasing emissions that exceed 
quantitative thresholds for ozone precursors)? 

 

¤  ¤  þ  

d) Expose sensitive receptors to substantial pollutant 
concentrations? 

 

¤  þ  ¤  

e) Create objectionable odors affecting a substantial 
number of people? 

 

¤  ¤  þ  

f) Diminish an existing air quality rule or future 
compliance requirement resulting in a significant 
increase in air pollutant(s)? 

 

¤  ¤  þ  

III. a): PAR 1113 would not conflict with or obstruct, air quality plan implementation but rather 

implement, in part, control measure CTS-07 from the 2003 AQMP, which was developed for the 

primary purpose of controlling emissions to attain and maintain all federal and state ambient air 

quality standards for the district.  The 2003 AQMP concluded that major reductions in emissions 

of VOC and NOx are necessary to attain the air quality standards for ozone and PM10.  VOC 

emissions cause the formation of ozone and PM10 (particulate matter less than 10 microns in 

size), two pollutants that exceed the state and national ambient air quality standards.  VOCs react 

photochemically with oxides of nitrogen (NOx) to form ozone.  Ozone is a strong oxidizer that 

irritates the human respiratory system and damages plant life and property.  VOCs also react in 

the atmosphere to form PM10, a pollutant that adversely affects human health and limits 

visibility.  Because these small particulates penetrate into the deepest regions of the lung, they 

affect pulmonary function and have even been linked to increased deaths.  The VOC emissions 

from this industry will be reduced 3.73 tons per day as a result of implementing the proposed 

project thus providing a direct air quality benefit.  This VOC emission reduction will assist the 

SCAQMD’s progress in attaining and maintaining the ambient air quality standards for ozone. 
 



Chapter 2 – Environmental Checklist 
 

 2 - 7 November 2003 

III. b):  For a discussion of this item, refer to the following analysis. 

Air Quality Significance Criteria 

 
To determine whether or not air quality impacts from adopting and implementing the proposed 
amendments are significant, impacts will be evaluated and compared to the following criteria.  If 
impacts exceed any of the following criteria, they will be considered significant.  All feasible 
mitigation measures will be identified and implemented to reduce significant impacts to the 
maximum extent feasible.  The project will be considered to have significant adverse air quality 
impacts if any one of the thresholds in Table 2-1 are equaled or exceeded.  

TABLE 2-1 

Air Quality Significance Thresholds 

Mass Daily Regional Thresholds 

Pollutant Construction Operation 

NOx 100 lbs/day 55 lbs/day 

VOC 75 lbs/day 55 lbs/day 

PM10 150 lbs/day 150 lbs/day 

SOx 150 lbs/day 150 lbs/day 

CO 550 lbs/day 550 lbs/day 

Lead 3 lbs/day 3 lbs/day 

TAC, AHM, and Odor Thresholds 

Toxic Air Contaminants 

(TACs) 

 

Accidental Release of Acutely 
Hazardous Materials (AHMs) 

MICR > 10 in 1 million  

HI > 1.0 (project increment) 
HI > 3.0 (facility-wide) 

 

CAA §112(r) threshold quantities 

Odor Project creates an odor nuisance pursuant to SCAQMD Rule 402 

NO2 

1-hour average 
annual average 

 

500 ug/m3 (= 25 pphm) 

100 ug/m3 (= 5.3 pphm) 

PM10 

24-hour 

 

2.5 ug/m3 

Sulfate 

24-hour average 

 

25 ug/m3 

CO 

1-hour average 

8-hour average 

 

1.1 mg/m3 (= 1.0 ppm) 

0.50 mg/m3 (= 0.45 ppm) 
 

KEY: MICR = maximum individual cancer risk HI = Hazard Index 
 ug/m3 = microgram per cubic meter pphm = parts per hundred million 
 mg/m3 = milligram per cubic meter ppm = parts per million 
 AHM = acutely hazardous material TAC = toxic air contaminant 
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Construction Air Quality Impacts 

The proposed project would only affect the future formulation of architectural coatings which is 

not expected to require physical changes or modifications involving construction activities.  Thus, 

no construction air quality impacts will result from the proposed project. 

Operational Air Quality Impacts – Direct Effects 

The overall objective of the proposed project is to reduce VOC emissions from architectural 

coatings by lowering the VOC content limit from affected coating categories.  To determine the 

VOC emission reductions anticipated for the proposed amendments, it is necessary to derive the 

emission inventory for architectural coatings.  The following sections describe the methodology 

used to derive the emission inventory for architectural coatings and the VOC emission reductions 

anticipated for PAR 1113. 

VOC Emissions Inventory 

As mentioned in Chapter 1, CARB evaluated the data on architectural coatings sold in California 

collected with the latest survey conducted in 2003 (CARB Survey).  To track the emission 

contributions of architectural coatings, an inventory was created that is based on the surveys.  

Coating sales in the SCAQMD are estimated based on population and represent 45 percent of 

those sold statewide.  It is assumed that the distribution of waterborne and solvent-borne coatings 

is consistent throughout the state.  The emission inventory is calculated by multiplying the sales 

volume by the sales weighted average actual-VOC content.  Staff adjusted the baseline inventory 

to account for sales of:  (a) coatings below the proposed VOC limit which were excluded from the 

inventory since these coatings are already compliant; (b) coatings above the current SCAQMD 

VOC limits assumed to be compliant and (c) small exempt containers except for clear wood 

coatings that are being phased out.  This establishes an adjusted emission inventory in order to 

calculate the emission reductions for the proposed amendments.  Table 1-1 lists the VOC 

emissions inventory for the affected coating categories as well as the amount of coatings used in 

the SCAQMD.  Approximately 3 million gallons of affected coatings emit six tons per day of 

VOC. 

VOC Emission Reductions 

Implementation of PAR 1113 is currently estimated to result in approximately 3.73 tons per day 

of VOC emission reductions or approximately a 17 percent emission reduction of the 2010 

emission levels for this source category (24 tons per day), based on Annual Average Inventory in 

the 2003 AQMP (August 2003, SCAQMD) for this emission source category.  Table 1-2 

summarizes the current proposed changes in VOC limits and the associated projected emission 

reductions. 

III. c):  Cumulative air quality impacts from the proposed amendments, PAR 1171, previous 

amendments and all other AQMP control measures considered together are not expected to be 
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significant because implementation of all AQMP control measures is expected to result in net 

emission reductions and overall air quality improvement.  This determination is consistent with 

the conclusion in the 2003 AQMP PEIR that cumulative air quality impacts from all AQMP 

control measures are not expected to be significant (SCAQMD, 2003).  Indeed, air quality 

modeling performed for the 2003 AQMP indicated that the district would achieve all federal 

ambient air quality standards by the year 2010 (SCAQMD, 2003).  Future VOC control measures 

will assist in achieving the goal of ozone attainment by 2010.  Based on regional modeling 

analyses performed for the 2003 AQMP, implementing control measures contained in the 2003 

AQMP, in addition to the air quality benefits of the existing rules, it is anticipated to bring the 

district into attainment with all national and most state ambient air quality standards by the year 

2010.  Therefore, there will be no cumulative adverse air quality impacts from implementing PAR 

1113.  There are no provisions of PAR 1113 that result in either project-specific or cumulative air 

quality impacts.  Since the proposed project is not expected to create significant adverse project-

specific air quality impacts, indeed it is expected to improve air quality, the proposed project’s 

contribution to significant adverse cumulative impacts are less than cumulatively considerable 

(CEQA Guidelines §15130(a)(3)) and, therefore, are not significant.   

III. d):  PAR 1113 is not expected to create significant adverse human health impacts or expose 

sensitive receptors to substantial pollutant concentrations based on the following analysis of the 

compounds to be used in reformulating new compliant coatings compared to the solvents 

currently formulated in conventional coatings. 

Coalescing solvents such as propylene glycol and ethylene glycol, may be used more widely in 

low-VOC water-borne formulations as alternatives to their more toxic counterparts such as 

toluene, xylene, ethylene glycol monoethyl ether (EGEE), and ethylene glycol monomethyl ether 

(EGME).  Coalescing solvents act as plasticizers in certain coating formulations to allow the 

otherwise solid resin to flow together to form a film.  Isocyanates may be used as condensation 

reaction agents in low-VOC two-component waterborne urethane systems for clear wood finishes.  

Monomer styrene may be used as a viscosity reducer in high-solid clear wood finishes, however, 

these are also currently being used in conventional coatings.  Isopropyl alcohol and ethylene 

glycol monobutyl ether (EGBE) are also formulated in both conventional and reformulated 

compliant coatings. 

Conventional Solvents 

Toluene 

 

Toluene is a colorless liquid whose largest use is in the production of benzene.  Toluene is also 

used as an octane booster or enhancer in gasoline, as a raw material for toluene diisocyanate, as a 

solvent, and in solvent extraction processes.  As a solvent, it may be used in aerosol spray paints, 

wall paints, lacquers, inks, adhesives, natural gums, and resins, as well as in a number of 

consumer products, such as spot removers, paint strippers, cosmetics, perfumes, and antifreezes.  
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Breathing large amounts of toluene for short periods of time adversely affects the human nervous 

system, the kidneys, liver, heart, eyes, respiratory and reproductive/developmental (hazard index 

targets).  Effects range from unsteadiness and tingling in fingers and toes to unconsciousness and 

death.  Direct, prolonged contact with toluene liquid or vapor irritates the skin, eyes and nose.  

Human health effects associated with breathing or otherwise consuming smaller amounts of 

toluene over long periods of time are not known.  Repeatedly breathing large amounts of toluene, 

such as when "sniffing" glue or paint, can cause dizziness, headaches and permanent brain 

damage.  As a result, humans can develop problems with speech, hearing, and vision.  Humans 

can also experience loss of muscle control, loss of memory, and decreased mental ability.  

Exposure to toluene can also adversely affect the kidneys.  Laboratory animal studies and, in 

some cases, human exposure studies show that repeat exposure to large amounts of toluene during 

pregnancy can adversely affect the developing fetus.  Other studies show that repeat exposure to 

large amounts of toluene adversely affects the nervous system, the kidneys, and the liver of 

animals. 
 

The Clean Air Act Amendments of 1990 list toluene as a hazardous air pollutant.  Toluene is also 

listed in Table I of SCAQMD Rule 1401 – New Source Review of Toxic Air Contaminants. 
 

Xylene 

 

Xylene is a colorless liquid that occurs naturally in petroleum and coal tar and is formed during 

forest fires.  Chemical industries produce xylene from petroleum.  It is one of the top 30 

chemicals produced in the United States in terms of volume.  As nonexplosive aromative 

hydrocarbons, mixtures of the three (technical xylene) isomers are heavily used in the chemical 

industry and in the petroleum industry as a gasoline “antiknock” additive.  Xylene is also used as 

a solvent and in the printing, rubber, and leather industries.  Furthermore, it is used as a cleaning 

agent, paint thinner, and in paints and varnishes.  It is found in small amounts in airplane fuel and 

gasoline. 

 

Xylene adversely affects the brain.  High levels of exposure for short periods (14 days or less) or 

long periods (more than one year) can cause headaches, lack of muscle coordination, dizziness, 

confusion, and changes in one's sense of balance.  Exposure of persons to high levels of xylene 

for short periods can also cause irritation of the skin, eyes, nose, and throat; difficulty in 

breathing; problems with the lungs; delayed reaction time; memory difficulties; stomach 

discomfort; and possibly changes in the liver and kidneys.  It can cause unconsciousness and even 

death at very high levels.  

 

Studies of unborn animals indicate that high concentrations of xylene may cause increased 

numbers of deaths, and delayed growth and development.  In many instances, these same 

concentrations also cause damage to the mothers.  It is unknown if xylene harms the unborn child 

if the mother is exposed to low levels of xylene during pregnancy.   
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The International Agency for Research on Cancer (IARC) has determined that xylene is not 

classifiable as to its carcinogenicity in humans.  Human and animal studies have not shown 

xylene to be carcinogenic, but these studies are not conclusive and do not provide enough 

information to conclude that xylene does not cause cancer.   
 

The Clean Air Act Amendments of 1990 list xylene as a hazardous air pollutant.  Because xylene 
can cause adverse health affects other than cancer, it is listed in Table I of Rule 1401. 

 
Methyl Ethyl Ketone 

 

The primary use of methyl ethyl ketone, accounting for approximately 63 percent of all use, is as 

a solvent in protective coatings.  It is also used as a solvent in printing inks, paint removers, and 

other cleaning products; in the production of magnetic tapes; and in dewaxing lubricating oil.  

Methyl ethyl ketone is used as a chemical intermediate in several reactions, including 

condensation; halogenation; ammonolysis; and oxidation.  Small amounts of methyl ethyl ketone 

are also used as a sterilizer for surgical instruments, hypodermic needles, syringes, and dental 

instruments; as an extraction solvent for hardwood pulping and vegetable oil; and as a solvent in 

pharmaceutical and cosmetic production. 

 

Breathing MEK for short periods of time, such as when painting in a poorly vented area, can 

adversely affect the nervous system.  Effects range from headaches, dizziness, nausea, and 

numbness in fingers and toes to unconsciousness.  MEK vapor irritates the eyes, the nose, and the 

throat.  Direct, prolonged contact with liquid methyl ethyl ketone irritates the skin and damages 

the eyes.  Human health effects associated with breathing or otherwise consuming smaller 

amounts of methyl ethyl ketone over long periods of time are not known.  Workers have 

developed dermatitis, upset stomachs, loss of appetite, headaches, dizziness, and weakness as a 

result of repeated exposure to MEK.  Laboratory studies show that exposure to large amounts of 

MEK in air causes animals to give birth to smaller offspring.  Studies also show that repeat 

exposure to large amounts of MEK in air causes adverse liver and kidney effects in animals.  The 

1990 Clean Air Act Amendments list methyl ethyl ketone as a hazardous air pollutant.  

 

Ethylene Glycol Ethers (EGEE, EGME) 

Ethylene glycol ethers are colorless transparent liquids.  EGEE and EGME are ethylene glycol 

ethers with alkyl chains of one or two carbon atoms.  EGEE is also known as cellusolve and is a 

widely used solvent for nitrocellulose, dyes, inks, resins, lacquers, paints, varnishes.  It is also a 

component of many cleaning agents, epoxy coatings, paints, hydraulic fluid, and is an anit-icing 

fuel additive in aviation.  EGME is used as a solvent for cellulose acetate and resins as well as a 

solvent in the semiconductor industry.  It is also used in dyeing leather and in the manufacture of 

photographic film.  EGME is used as an anti-freeze in jet fuels.  Quick drying varnishes, enamels, 

nail polishes, and wood stains may also contain EGME.  EGEE and EGME are federal hazardous 

air pollutants (HAPs) and were identified as toxic air contaminants (TACs) in California in April 
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1993 under AB 2728.  Exposures to glycol ethers are not well characterized, but may occur near 

sources of industrial emissions.   

 

There is evidence in both humans and animals that exposure to specific glycol ethers can result in 

developmental toxicity.  Developmental toxicity is one of the endpoints of concern for impacts on 

infants and children.  The developing fetus is susceptible to certain glycol ethers and appears to be 

susceptible at levels lower than those associated with maternity toxicity.  The effects of EGEE 

and EGME are considered severe because they include teratogenicity, testicular toxicity, and 

fetotoxicity in rabbits.   

 

The glycol ethers cause damage to the developing fetus at exposure levels below those that cause 

maternal toxicity.  Toxicity to the bone marrow and thymus at higher doses in adult animals 

indicate the possibility of enhanced risk to developing hematopoietic and immune systems.  In 

some key animal studies, exposure to EGEE induces malformations in offspring in the absence of 

significant maternal toxicity while EGME is fetotoxic and teratogenic at concentrations below 

that necessary to induce maternal toxicity.  EGME may cause changes in brain chemistry when 

exposure occurs during development.  The brains of 21-day-old offspring had neurochemical 

changes, especially in the brainstem and cerebrum.  They showed no behavioral effects as 

indicated by neuromotor function, activity, and simple learning ability. 

 

The acute REL for EGEE is based on specific skeletal defects, including delayed ossification of 

the cervical vertebrae, sternum, and extra ribs seen in the fetuses from pregnant rats exposed by 

inhalation six hours per day on days six to fifteen of gestation.  The chronic REL for EGEE is 

based on testicular degeneration and decreased hemoglobin in rabbits.  The acute REL for EGME 

is based on teratogenic effects in rabbits and the chronic REL for EGME is based on testicular 

toxicity (reproductive system) in rabbits. 

 

The most sensitive toxic endpoints associated with EGEE, EGME are developmental toxicity and 

male reproductive toxicity.  These glycol ethers appear to be more toxic to the developing human 

than to humans at later stages of life.  However, based on current risk assessment methodology, 

the existing health criteria for glycol ethers should be adequately protective of children because 

they are based on developmental endpoints in animals. 

 

 

Possible Solvent Replacements 

 

Propylene Glycol Monomethyl Ether 

 

Propylene glycol monomethyl ether (PGME) is a colorless liquid whch has critical liver effects in 

rats and the hazard index target is the alimentary system (liver).  Propylene glycol is used as a 

solvent for cellulose, acrylics, dyes inks and stains.  Thus, the primary use of PGME is in lacquers 

and paints.  Toxicity of propylene glycol ether is lower than ethylene glycol ether, and thus, it can 



Chapter 2 – Environmental Checklist 
 

 2 - 13 November 2003 

be regarded as relatively innocuous or low toxic.  It can be used as or for chemical intermediate, 

brake liquid, detergent, frost resistant solvent as well as solvent for high grade paint.  Use of 

PGME is anticipated to increase due to its low systemic toxicity.   

 

No reports or studies of human toxicity following chronic expsosure to PGME were located in the 

literature.  Slight eye irritation was reported by two of six human volunteers exposed to 100 ppm 

PGME for 2 hours.  These subjects were exposed for a total of three and a half hours during 

which no decrement in visual acuity, coordinatoion, neurological responses or reaction time 

measured. 

 

As mentioned in the previous subsection, EGME, a structurally related compound to PGME, 

exerts considerable toxicity on the blood, thymus, testes, and developing fetus.  The toxicity of 

EGME has been linked to its primary metabolite, methoxyacetic acid.  Recent comparative 

toxicity and metabolism studies indicate that the relatively low systemic toxicity exerted by 

PGME is due to its different metabolites. 

 

Ethylene Glycol 

 

Ethylene glycols are clear, colorless, odorless liquids that are used as an antifreeze agent in 

cooling and heating systems; in hydraulic brake systems; as an ingredient in electrolytic 

condensers; as a solvent in the paints and plastic industries; and in inks for ball-point pens and 

printer’s ink.  It is used in the manufacture of some synthetic fibers and in synthetic waxes.  In 

addition, ethylene glycols have been used in some skin lotions, flavoring essences, in asphalt 

emulsion plants, in wood stains and adhesives, in leather dyeing as well as a de-icing fluid for 

airport runways. 

 

The chronic effect from ethylene glycol is respiratory irritation to human volunteers and the 

harzard index target is the respiratory system, kidney and teratogenicity.  Ten motor servicing 

workers had significantly higher urinary levels of ethylene glycol and ammonia, and decreased 

urinary glycosaminoglycan levels.  The ethylene glycol levels in the air were undetectable in the 

worker’s breathing zones, therefore dermal absorption appeared to be the primary route of 

exposure.   

 

In a study of 20 volunteer male prisoners in Alabama, 20 hours per day exposure to aerosolized 

ethylene glycol concentration varying up to a mean of 20 ppm for 30 days was without effect.  

Respiratory irritation was noted after 15 minutes at an exposure concentration of 75 ppm and 

became quickly intolerable at 123 ppm.  No effects were observed in normal clinical chemistry, 

clinical serum enzyme levels for liver and kidney toxicity, hematotoxicity or psychologoical 

responses.  The respiratory irritation at 75 ppm resolved soon after exposure with no long term 

effects noted after a six-week follow up period. 
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Isopropyl Alcohol 

Isopropyl alchol (IPA) is a colorless liquid soluble in benzene, miscible with most organic 

solvents, and slightly soluble in water, alcohol and acetone.  IPA has wide use in consumer 

products such as mild skin disinfectants and astringents, and is also used as a solvent for cellulose 

nitrate.  Irritation of the mucous membranes of the upper respiratory tract may occur following 

inhalation of isopropyl alcohol.  In one study, ten human subjects were exposed for two to five 

minutes to 400 or 800 ppm isopropyl alcohol.  Exposure to 400 ppm isopropyl alcohol produced 

mild irritation of the eyes, nose, and throat.  When exposed to 800 ppm the majority of the 

subjects declared the atmosphere unsuitable for a prolonged exposure.  The subjects indicated, 

however, that prolonged exposure to 200 ppm would not be objectionable.  Persons with eye, 

skin, respiratory or neurological conditions and diabetics may be more sensitive to the toxic 

effects of isopropyl alcohol.  Individuals exposed to acetone, carbon tetrachloride, or n-hexane 

may be at increased risk for adverse effects when exposed simultaneously to isopropyl alcohol.  

No human reproductive studies are currently available and only a limited number of animal 

studies on the effects of isopropyl alcohol have been conducted. 

 

Ethylene Glycol Monobutyl Ether (EGBE) 

 

EGBE, otherwise known as butyl cellosolve, is a colorless liquid that is used as a coupling agent 

to stabilize immiscible ingredients in metal cleaners, textile lubricants, and cutting oils.  It is also 

used as a solvent for nitrocellulose resins, spray lacquers, enamels, and varnish removers.  EGBE 

is also found in hydraulic fluids.  EGBE has acute effects of irritation and the respiratory system 

is the hazard index target.   

 

Two adult male volunteers were exposed to 113 ppm of EGBE for four hours.  Eye, nose and 

throat irritation, taste disturbances, and headache and nausea were reported.  Symptoms observed 

included nasal and ocular irritation, disagreeable metallic taste, and a slight increase in nasal 

mucus discharge.  Four additional volunteers were exposed either mouth-only or skin-only, by a 

mouthpiece or a respirator in a chamber, to 50 ppm EGBE for two hours.  Capillary blood 

samples were taken at regular intervals to determine rate of uptake from dermal and inhalation 

exposure.  The experiment concluded that dermal uptake of EGBE from air is approximately four 

times greater than respiratory uptake.  Seven healthy male adults were exposed to 20 ppm of 

EGBE in a chamber experiment designed to assess pulmonary uptake and metabolism of EGBE.  

Butoxyacetic acid was the primary metabolite found in the urine.  The authors report that 57 

percent of the inhaled dose was absorbed in the respiratory tract.  In addition, persons with 

preexisting neurologist, blood or kidney conditions might be more sensitive.  No studies on the 

developmental and reproductive toxicity of EGBE in humans were located. 

 

Toluene Diisocyanates (TDI) 

 

Toluene diisocyanates (TDI) are a colorless to pale yellow liquid which have a chronic effect of 

decreased lung function in occupationally exposed workers and the hazard index target is the 
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respiratory system.  TDI are miscible with ether, acetone, benzene, carbon tetrachloride, 

chlorobenzene, diglycol monomethyl ether, kerosene, olive oil, alcohol; soluble in ethyl acetate 

 

Commercial toluene diisocyanate is comprised of approximately 80 percent 2,4-TDI and 20 

percent 2,6-TDI.  TDI is used in the manufacture of polyurethane foams, elastomers, and 

coatings.  It is also used in the manufacture of floor and wood finishes, lacquers, foam plastics, 

polyurethane foam coated fabrics, and insulation materials.  Emissions of TDI to the atmosphere 

can occur during production, handling, and processing of polyurethane foam and coatings.  No 

relationship between TDI exposure and change in lung function was observed, although the 

prevalence of chronic bronchitis was significantly associated with exposure.  The limitations of 

studies showing pulmonary effects of TDI exposure include use of area sampling vs. breathing-

zone measurement of exposure, poor statement of criteria for evaluating hypersensitivity, and the 

presence of other compounds in the environment which may influence lung function.  The major 

limitations of the study are the uncertainty in estimating exposure, the potential variability in 

exposure concentration, and the limited nature of the study that focused on lung effects. 

 

Methylene Diphenyl Isocyanate (MDI) 

 

Methylene diphenyl isocyanate (MDI) are light yellow and used for bonding rubber to nylon.  

MDI is also used in the manufacture of lacquer coatings and in the production of polyurethane 

resins and spandex fibers.  It is often handled in a partially polymerized form, which has a much 

lower vapor pressure than the monomer.  They are soluble in acetone, benzene, kerosene, and 

nitrobenzene (monomer).  The chronic effect is hyperplasia of the olfactory epithelium in rats and 

the hazard index target is the respiratory system.   

 

A five-year occupational study of 107 workers from a polyurethane plastic manufacturing plant 

examined pulmonary function, respiratory systems, and smoking habits.  No significant changes 

in pulmonary function or respiratory systems were observed when controlled for smoking. 

 

Styrene 

Styrene is a flammable, volatile liquid with a penetrating odor. Low levels of styrene occur in 

some foods, probably as a result of microbial action, and small amounts are permitted for 

flavoring purposes. The major source of styrene is industrial synthesis. Styrene is used in the 

production of polystyrene plastics and resins from which are manufactured many industrial and 

consumer products (e.g., luggage, construction and packaging materials, tub/shower units and 

boats). 

Human exposure to styrene occurs under occupational and environmental conditions.  OSHA 

estimates about 90,000 workers are exposed to styrene.  Environmental exposure occurs during 

the release of styrene during transportation, manufacture and storage activities, during human 

activities such as smoking cigarettes or breathing automobile exhaust, and during the use of 

consumer products.  Exposure to styrene by inhalation is also possible during its evaporation from 

water. In California, no styrene was detected in surface water discharges in 1998 from facilities 
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that report under the Toxics Release Inventory program, although nationwide, surface water 

discharges of about 13,000 pounds of styrene were reported to the U.S. EPA. 

Eye and throat irritation have also been observed among acutely exposed humans.  Acute 

exposures of laboratory animals to styrene can cause irritation and central nervous system 

decrements.  Exposure of mice to styrene by inhalation resulted in liver damage.  Multiple 

administrations of styrene to mice resulted in suppressed antibody and enhanced hypersensitivity 

responses.  Subchronic inhalation exposures of mice resulted in lesions in the lung olfactory 

epithelium, forestomach and adrenal gland.  Mice exposed for two years by inhalation to styrene 

exhibited liver necrosis, respiratory tract lesions and reduced body weight gain.  Rats 

subchronically exposed to styrene exhibited alterations in the astroglial filaments and lesions of 

the respiratory tract.  Mice exposed for two years by inhalation to styrene developed bronchiolar-

alveolar adenoma and carcinoma.  In one strain of mice that received styrene by gavage for the 

first 16 weeks of life, there was an increased incidence of lung tumors, whereas in a different 

strain of mice that received styrene by gavage for 120 weeks from birth, no tumors were 

observed.   

 

Operational Air Quality Impacts – Toxic Effects 

To analyze in more detail the toxic effects associated with the use of compliant low-VOC 

coatings, the SCAQMD conducted a health risk assessment (HRA) for the compounds listed in 

Tables 2-2 to 2-5 consistent with the HRA procedures listed in the SCAQMD’s Risk Assessment 

Procedures for Rules 1401 and 212 document.  An HRA is used to estimate the likelihood of an 

individual contracting cancer or experience other adverse health effects as a result of exposure to 

toxic air contaminants (TACs).  Risk assessment is a methodology for estimating the probability 

or likelihood of an adverse health effect occurrence. 

Carcinogenic Effects 

Risks from carcinogens are expressed as an added lifetime risk of contracting cancer as a result of 

a given exposure.  For example, if the emissions from a facility are estimated to produce a risk of 

one in one million (1 x 10-6) to the most exposed individual, this means that the individual's 

chance of contracting cancer has been increased by one chance in one million over and above his 

or her chance of contracting cancer from all other factors (for example, diet, smoking, heredity 

and other factors).  This added risk to a maximally exposed individual is referred to as a 

"maximum individual cancer risk" or MICR.  For CEQA purposes, the SCAQMD’s significance 

threshold for carcinogenic impacts is a MICR greater than or equal to 10 in one million (10x10-6).   

Although Appendix B contains a variety of clear wood coatings, including numerous single-

component formulations and two-component systems, discussions with coatings manufacturers 

and review of coating product sheets indicate that isocyanates may be used in some low- or zero-

VOC, water-borne compliant two-component urethane coating systems for clear wood finishes.  

TDI is the only compound potentially used in the reformulated coatings that has a carcinogenic 
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unit risk factor according to the SCAQMD’s Rule 1401.  TDI is part of a group of compounds 

known as diisocyanates, which are low-molecular-weight aromatic and aliphatic compounds.  

Also included in this group, but not considered to be carcinogenic, are hexamethylene 

diisocyanates (HDI) and methylene bisphenyl diisocyanates (MDI).  These water-borne compliant 

formulations are intended as direct replacements for their higher-VOC solvent-borne two 

component counterparts currently being applied.   

To analyze the potential cancer risks associated with the use of compliant coatings containing 

TDI to downwind receptors and applicators of these coatings, the SCAQMD performed a HRA.  

Typical formulations when atomized using a spray gun emit approximately one percent (by 

weight) of the TDI in the two component system, although most low- to zero-VOC systems 

should not result in any volatilization of any VOC compounds, including TDI, due to the small 

volume.  The results of the carcinogenic HRA for TDI are shown in Table 2-2.  Table 2-2 shows 

the volume of TDI coatings in gallons per day that would result in a MICR of 10 in one million 

(10 x 10-6) or greater for sensitive receptors at specified distances. 

TABLE 2-2 

TDI Coatings in Gallons Per Day That Would Exceed A MICR Of 10 x 10-6 

 Downwind Receptor Distances, (in meters) 

 25 50 100 

Compound Emissions 

lbs/day 

Usage 

gals/day 

Emissions 

lbs/day 

Usage 

gals/day 

Emissions 

lbs/day 

Usage 

gals/day 

TDI 0.14 1.52 0.41 4.60 1.55 17.23 

As shown in Table 2-2, less than two gallons per day of coatings containing TDI can be used 

before the significance threshold of a MICR >10 x 10-6 is exceeded at a downwind receptor 

distance of 25 meters.  At more distant source receptor distances the amount of daily coatings that 

can be used before exceeding the SCAQMD’s significance threshold increases.   

Although the daily usage levels in Table 2-2 are low, the application of architectural coatings is 

not expected to be an on-going operation at a specific site.  The coating application is taking place 

at various locations exposing different sensitive receptors for periods of time much shorter than 

the exposure time estimated in the formulation of the unit risk factor for a specific TAC.  

Therefore, significant adverse carcinogenic human health impacts are not expected for downwind 

residential or sensitive receptors because the HRA estimates the probability of a potential 

maximally exposed individual contracting cancer as a result of continuous exposure to toxic air 

contaminants over a period of 70 years for residential and 46 years for worker receptor locations.  

Furthermore, the application of these coating systems are typically used for maintenance (e.g., 

touch-up and repair) or repaint purposes, lasting only a couple days to weeks, and occurring on an 

intermittent basis (e.g., once every couple of years to every ten years, or more).  Therefore, 

downwind residential or sensitive receptors will not be exposed on a long-term basis to TDI that 
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would result in significant adverse carcinogenic human health impacts.  The coating categories 

affected by the current amendments do not include IM coatings.   

Furthermore, it appears that TDI in compliant water-borne two component systems are being 

phased out and replaced with HDI and MDI.  Since HDI and MDI are noncarcinogenic, the 

replacement of TDI with HDI and MDI would eliminate all carcinogenic risk associated with the 

use of these compliant coatings. 

In the context of worker exposure (e.g., applicators of the coatings), significant adverse impacts 

are not expected.  Safety measures to protect individuals against exposure to diisocyanates are 

described in the following paragraphs. 

Worker Isolation – Areas where coatings with diisocyanates are applied should be restricted 

to essential workers.  If feasible, these workers should avoid direct contact with diisocyanates 

by using automated equipment or area with plenty of ventilation. 

Protective Clothing and Equipment – When there is potential for diisocyanate exposure, 

workers should be provided with and required to use appropriate personal protective clothing 

and equipment such as coveralls, footwear, chemical-resistant gloves and goggles, full 

faceshields, and suitable respiratory equipment. 

Respiratory Protection – Only the most protective respirators should be used for situations 

involving exposures to diisocyanates because they have poor warning properties, are potent 

sensitizers, or may be carcinogenic.  These respirators include: 

Any respiratory protection program must, at a minimum, meet the requirements of the 

OSHA respiratory protection standard [29 CFR 1910.134].  Respirators must be certified 

by NIOSH and MSHA according to 30 CFR or by NIOSH (effective July 19, 1995) 

according to 42 CFR 84.  A complete respiratory protection program should include: (1) 

regular training and medical evaluation of personnel, (2) fit testing, (3) periodic 

environmental monitoring, (4) periodic maintenance, inspection, and cleaning of 

equipment, (5) proper storage of equipment, and (6) written standard operating 

procedures governing the selection and use of respirators.  The program should be 

evaluated regularly.  The following publications contain additional information about 

selection, fit testing, use, storage, and cleaning of respiratory equipment:  NIOSH Guide 

to Industrial Respiratory Protection [NIOSH 1987a] and NIOSH Respiratory Design 

Logic [NIOSH 1987b].  Examples of complying with these regulations include the 

following: 

• Any self-contained breathing apparatus with a full facepiece operated in a pressure-

demand or other positive-pressure mode, and 
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• Any supplied-air respirator with a full facepiece operated in a pressure-demand or 

other positive-pressure mode in combination with an auxiliary self-contained 

breathing apparatus operated in a pressure-demand or other positive-pressure mode. 

Worker and Employer Education – Worker education is vital to a good occupational 

safety and health program.  OSHA requires that workers be informed about: 

• Materials that may contain or be contaminated with diisocyanates; 

• The nature of the potential hazard [29 CFR 1910.1200].  Employers must transmit 

this information through container labeling, MSDSs, and worker training; 

• The serious health effects that may result from diisocyanate exposures; and 

• Any materials that may contain or be contaminated with diisocyanates. 

Additionally, workers should take the following steps to protect themselves from 

diisocyanate exposure: 

• Be aware that the highest diisocyanate concentrations may occur inside containment 

structures. 

• Wash hands and face before eating, drinking, or smoking outside the work area. 

• Participate in medical monitoring and examination programs, air monitoring 

programs, or training programs, offered by your employer. 

The above safety practices and application techniques are recommended by the National 

Association of Corrosion Engineers (NACE) and the Society for Protective Coatings during the 

application of architectural coatings including future compliant two-component low-VOC TDI 

coatings.  Thus, applicators will not require additional training regarding the proper handling or 

application of compliant coatings containing diisocyanates.  This will further reduce the 

applicator’s exposure to diisocyanates. 

Non-Cancer Health Effects 

There are a range of potential adverse health effects associated with toxic substances currently 

formulated in AIM coatings as noted in Table 2-3.  The actual effects of exposure to coatings, 

however, depend on such factors as the exposure duration, potency of the solvents of concern, 

exposure frequency, and other factors.  
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TABLE 2-3 

Toxicity of Currently Available Coating Solvents 

Traditional/Conventional Solvents 

 

Solvents 

TLV 

(ACGIH) a 

(ppm) 

PEL 

(OSHA) a 

(ppm) 

IDLH 

(NIOSH) 

(ppm) 

Health 

Hazard 

Conventional Solvents     

Toluene 50 200 2,000 Moderate irritation - eye, nose, throat; narcosis: skin; 
suspect teratogen; mutagen, nervous system 

Xylene 100 100 1,000 Mild irritation - eye, nose, throat; narcosis; skin 

MEK 200 200 3,000 Mild irritation - eye, nose, throat; narcosis 

Butyl Acetate 150 150 10,000 Moderate irritation - eye, nose, throat; narcosis 

Isobutyl 
Alcohol 

50 100 8,000 Mild irritation - eye, nose, throat; suspect carcinogen 

Stoddard 
Solvent 

100 500 5,000 Narcosis;  mild irritant 

Petroleum 
Distillates 
(Naptha) 

100 500 10,000 Mild irritation; narcosis 

EGME 5 25 Not 
Available 

Cumulative CNS; skin; suspect reproductive effects; 
blood disorders 

EGEE 5 200 Not 
Available 

Cumulative blood damage; moderate irritation of eyes, 
throat, skin 

Replacement Solvents     

Propylene 
Glycol 

100 100 Unknown Mild irritation – slight eye, anesthesia  

Ethylene 
Glycol 

Not 
Available 

10 2,500 Mild irritation - respiratory, skin, kidney, reproductive 

EGBE 20 50 700 Mild irritation - eye, nose, throat; anemia; skin 

Isopropyl 
Alcohol 

400 400 12,000 Mild irritation - eye, nose, throat; narcosis 

TDI 0.005 0.02 10 Mild irritation - respiratory 

MDI 0.005 0.02 40 Mild irritation - respiratory 

Styrene 20 100 5,000 Mild irritation – eye, respiratory, neurotoxicity 

a  Source: American Conference of Government Industrial Hygienists, 2001 

b  Source:  Occupational Safety and Health Administration 

c  IDLH = immediately dangerous to life and health 

To evaluate noncancer health effects from a TAC, exposure levels are estimated (just as with 

carcinogens), so that they can be compared to a corresponding reference exposure level (REL).  

As for carcinogens, exposure is evaluated for the most exposed individual.  Chronic exposures 

are evaluated using the same exposure assumptions described for carcinogens -- continuously for 

a 70-year residential lifetime or 8 to 9 hours per day and 50 weeks a year for a 46-year working 

(commercial or industrial) lifetime.  For acute exposures, the maximum hourly airborne 

concentration of a TAC is estimated. 
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The health risk from exposure to a noncarcinogenic TAC is evaluated by comparing the 

estimated level of an sensitive receptor’s exposure to the TAC to the TAC’s REL.  The ratio is 

expressed as a hazard index (HI), which is the ratio of the estimated exposure level to the REL: 

Level Exposure Reference

Level Exposure Estimated
(HI)Index  Hazard =  

A HI of one or less indicates that the estimated exposure level does not exceed the Reference 

Exposure Level, and that no adverse health effects are expected.  For CEQA purposes, the 

SCAQMD’s significance threshold for noncarcinogenic impacts is a hazard index greater than or 

equal to one. 

The ratio of the estimated acute level of sensitive receptor’s exposure to a TAC to the acute REL 

is called an acute HI.  The ratio of the estimated chronic level of exposure to a TAC to its 

chronic REL is called a chronic hazard index. 

Based on the foregoing HRA methodologies, the SCAQMD estimated the long-term chronic, and 

short-term acute risks associated with the use of compounds where toxicity data were available.  

Tables 2-2 through 2-3 highlight the results of this risk analysis.  These tables present the amount 

of each compound that can be emitted and coating usage before the SCAQMD significance 

thresholds are exceeded.  For a more detailed discussion of how the table values where derived 

and the unit risk factors, chronic RELs, and acute RELs used to conduct the HRAs, the reader is 

referred to Appendix C of this Final EA. 

Chronic Exposure: Table 2-4 shows the number of gallons it would take on a daily basis to 

equal or exceed a chronic hazard index of 1.0.  According to industry sources, no more than 25 

to 30 gallons of AIM coatings can be applied per day.  If a solvent listed in Table 2-4 can exceed 

the significance threshold with a usage of less than 25 gallons daily, then the chronic HI for that 

compound is potentially significant.  Since no more than 25 to 30 gallons of any given coating 

can be applied in one day, then solvents which require more than 25 gallons to exceed the daily 

significance threshold are not likely to have a significantly adverse chronic impact.  As shown in 

Table 2-4, two conventional solvents currently have potentially significant chronic health impact 

while one compound, TDI, has the potential to exceed the significance threshold for chronic 

impacts.  As evaluated in the previous section, TDIs, are used as reaction agents in two-

component urethane systems which are not conducive to architectural coating application 

because of the limited pot life and the complexity of the two-part system.  Thus, the two-

component urethanes for clear wood finish applications are not widely used and are not expected 

to be widely used to comply with the proposed amendments.   
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TABLE 2-4 

Long-term Chronic Exposure Risk Assessment 
(Gallons Per Day That Would Exceed A Chronic Hazard Index Of 1.0) 

 Downwind Receptor Distances 

 25m 50m 100m 

Conventional Solvents Emissions 

lbs/day 

Usage 

gals/day 

Emissions 

lbs/day 

Usage 

gals/day 

Emissions 

lbs/day 

Usage 

gals/day 

Toluene 45.09 50.10 136.71 151.90 511.68 568.54 

Xylene 105.21 116.90 318.99 354.44 1193.93 1326.59 

EGEE 10.52 11.69 31.90 35.44 119.39 132.66 

EGME 9.02 10.02 27.34 30.38 102.34 113.71 

Replacement Solvents  
Ethylene Glycol 60.12 111.33 182.28 337.56 682.24 1263.42 

Propylene Glycol 1052.09 2337.99 3189.94 7088.75 11939.28 26531.73 

Isopropyl Alcohol 1052.09 2922.48 3189.94 8860.94 11939.28 33164.67 

TDI 0.01 0.12 0.03 0.35 0.12 1.33 

Methylene Phenyl 
Diisocyanate (MDI) 0.11 1.17 0.32 3.54 1.19 13.27 

Styrene 135.27 1502.99 410.13 4557.05 1535.05 17056.11 

Like risks associated with carcinogens, risks associated with compounds that pose chronic hazard 

risk are based on long-term continuous exposure.  AIM coatings are applied on an infrequent and 

intermittent basis.  For first time painting or repainting situations, application of AIM coatings 

occurs over a relatively short period of time, over the course of hours up to several weeks 

depending on the specific nature of the job.  For touch-up and maintenance applications, actual 

application of AIM coatings takes several hours up to several weeks to complete depending on the 

specific nature of the job and occurs periodically through-out the year or over the course of 

several years. Therefore, because of the intermittent and infrequent application of AIM coatings, 

long-term exposure of downwind residential or sensitive receptors to chronic health effects is not 

anticipated from the implementation of PAR 1113.  There are reformulations using propylene 

glycol which demonstrates adverse chronic impacts but at lower levels than EGEE or EGME.  It 

is anticipated these less toxic coalescing solvents will be used to formulate future compliant low-

VOC coatings.  To a certain extent, PAR 1113 may have the beneficial effect of encouraging or 

accelerating the trend of formulating AIM coatings with less toxic or nontoxic solvents.   

Acute Exposure:  Several of the solvents used in conventional coatings that were analyzed for 

chronic affects have also been analyzed for short-term acute worker health effects through short-

term, high-level or "acute" exposure.  Table 2-5 presents the results of the SCAQMD’s acute 

HRA for the solvents used in conventional coatings. 

As shown in Table 2-5, low usage conventional coatings formulated with EGEE, or EGME could 

trigger acute human health impacts.  Since there are many different product manufacturers and 
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coating formulations, as well as many different coating applications, the specific chemical 

composition of reformulated coating products is not known.  However, as noted in earlier in this 

chapter, there is currently a trend by resin manufacturers and coating formulators of replacing 

currently applied coatings containing EGEE, and EGME with less toxic coalescing solvents such 

as ethylene glycol, and propylene glycol.  There are reformulations using EGBE which 

demonstrates adverse acute impacts but at lower levels than EGEE or EGME.  It is anticipated 

these less toxic coalescing solvents will be used to formulate future compliant low-VOC coatings.  

To a certain extent, PAR 1113 may have the beneficial effect of encouraging or accelerating the 

trend of formulating AIM coatings with less toxic or nontoxic solvents.  Therefore, the 

implementation of PAR 1113 may ultimately provide human health benefits. 

TABLE 2-5 

Short-term Acute Exposure Risk Assessment 
(Gallons Per Day That Would Exceed An Acute Hazard Index Of 1.0) 

 Downwind Receptor Distances 

 25m 50m 100m 

Conventional 

Solvents 

Emissions 

lbs/hr 
Usage 

gals/day 

Emissions 

lbs/hr 
Usage 

gals/day 

Emissions 

lbs/hr 
Usage 

gals/day 

Toluene 18.50 20.56 36.98 41.09 99.06 110.07 

Xylene 1.10 1.22 2.20 2.44 5.89 6.54 

EGEE 0.19 0.21 0.37 0.41 0.99 1.10 

EGME 0.05 0.05 0.09 0.10 0.25 0.28 

Methyl Ethyl 
Ketone (MEK) 6.50 7.22 12.99 14.44 34.81 38.67 

Replacement Solvents  
EGBE 7.00 15.56 13.99 31.09 37.48 83.30 

Isopropyl Alcohol 1.60 4.44 3.20 8.88 8.57 23.80 

Styrene 10.50 116.67 20.99 233.19 56.22 624.72 

Chronic and acute exposure of coating applicators to compliant coatings containing replacement 

solvents, in particular the diisocyanate compounds, is not expected to produce significant risks 

since coating applicators will be following the coating manufacturers’ and recommended safety 

practices and OSHA’s required safety practices for handling materials containing both 

conventional and replacement solvents.  The recommended safety practices for handling these 

materials are discussed in the “Carcinogenic Effects” section.  Additionally, the safety practices 

and application techniques associated with higher-VOC solvent-borne coatings will be the same 

for the compliant water-borne coatings.  Thus, applicators will not need additional training 

regarding the proper handling or application of compliant coatings containing TDI. 

Significant adverse chronic human health impacts are not anticipated because some solvents used 

in conventional coatings have the potential to create chronic human health impacts (e.g., EGEE), 

may be replaced by compliant low-VOC coatings that do not create significant adverse human 



Proposed Amended Rule 1113 – Final Environmental Assessment 

 2 - 24 November 2003 

health impacts.  In addition, long-term exposures that could generate significant adverse chronic 

human health impacts, are not anticipated. 

No significant acute human health exposures are anticipated from implementing PAR 1113 

because for some coating applications, less toxic coalescing solvents will be used to formulate 

future compliant low-VOC coatings than is currently the case.  Also, the development of 

spraying technology will further reduce diisocyanate emissions.  Based on the brushing, rolling, 

or spraying of one- or two-component low-VOC systems containing diisocyanate compounds 

should not expose the public at large to significant adverse human health impacts.  In the context 

of worker (e.g., applicator) exposure, the use of personal protective equipment should provide 

adequate protection to applicators during coating application. 

III. e):  Objectionable odors are not expected to change with the use of reformulated coatings 

because the operation and application of architectural coatings is not expected to change.  In fact, 

the conditions will improve over time as facilities switch to low-VOC materials, such as water-

based solvents.  In addition, local governments typically have ordinances that are intended to 

protect the public from adverse odors.  SCAQMD Rule 402 – Nuisance, also protects the public 

from adverse odor impacts.   

III. f):  The adoption and implementation of PAR 1113 is expected to produce substantial long-term 

VOC emission reductions by lowering the VOC content limit of coatings, improving air quality 

and not diminishing any existing air quality rule or future compliance requirement.   

In the past Industry Working Group meetings industry representatives raised eight issues which 

they claim could potentially diminish the goals of the existing rule or potentially cause adverse 

impacts.  The following subsections describe each of the eight issues.  The first seven issues are 

all contentions that the new formulations, either solvent-based or waterborne, result in more 

coating use, or use of noncompliant coatings, and an overall increase in VOC emissions over a 

period of time.  The eighth issue is the contention that low-VOC waterborne and solvent-borne 

coatings have a higher reactivity than high VOC coatings formulations and, therefore, contribute 

at a greater rate to ozone formation.  They also contend that under low-NOx conditions, some 

solvents actually have a negative reactivity.  As demonstrated in the following subsections, staff 

believes these issues do not result in significant adverse air quality impacts. 

More Thickness 

PROJECT SPECIFIC IMPACT:  Industry representatives contend that reformulated compliant 

water- and solvent-borne coatings are very viscous (e.g., are formulated using a high-solids 

content) and, therefore, are difficult to handle during application, tending to produce a thick film 

when applied directly from the can.  A thicker film indicates that a smaller surface area is covered 

with a given amount of material, thereby increasing VOC emissions per unit of area covered. 

ANALYSIS:  SCAQMD staff evaluated the product data sheets (see Appendix B for a 

compilation of information obtained from the coating product sheets) for conventional and low-
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VOC coatings to compare solids content by volume, coverage area, drying time, etc.  Staff has 

asserted in the past and continues to maintain that a coating with more solids will actually cover a 

greater surface area.  This contention is generally supported for the PAR 1113 affected coating 

categories.  On the average, low-VOC coatings with lower solids content have comparable or 

higher area of coverage than conventional coatings.  Low-VOC coatings, on the average, with a 

higher solids content have a comparable to slightly less area of coverage than conventional 

coatings.  Many of the coatings at 50, 100 or 275 grams per liter of VOC tend to have 20 to 30 

percent solids, similar to products formulated at 50 to 100 grams per liter of VOC, with 

approximately the same viscosity as their higher VOC counterparts.   

Illegal Thinning 

PROJECT SPECIFIC IMPACT:  The SCAQMD has extensively analyzed the alleged air 

quality impacts due to more thinning.  In oral testimony received by the SCAQMD from a few 

industry representatives, it has been asserted that thinning occurs in the field in excess of what is 

allowed by the SCAQMD rule limits.  It is asserted that, because reformulated compliant water- 

and solvent-borne coatings are more viscous (e.g., high-solids content), painters have to adjust the 

properties of the coatings to make them easier to handle and apply.  In particular for solvent-borne 

coatings this adjustment consists of thinning the coating as supplied by the manufacturer by 

adding solvent to reduce its viscosity.  The added solvent increases VOC emissions back to or 

sometimes above the level of older formulations. 

ANALYSIS:  It has been further asserted that manufacturers will formulate current noncompliant 

coatings by merely increasing the solids content, which would produce a thicker film.  Industry 

claims that a thicker film means less coverage.  Therefore, thinning will occur to get the same 

coverage area as current noncompliant coatings resulting in more VOC emissions per area 

covered.  Based upon manufacturer’s claims regarding coverage, low-VOC coatings have 

comparable coverage area compared to conventional coatings.  As a result, the data indicate that it 

is not true that a painter will have to thin low-VOC solvent-borne coatings to obtain the same 

coverage. 

Many of the reformulated compliant coatings are water-borne formulations or will utilize exempt 

solvents, thereby eliminating any concerns of thinning the coating as supplied and increasing the 

VOC content as applied beyond the compliance limit.  Since exempted solvents are not 

considered a reactive VOC, thinning with them would, therefore, not increase VOC emissions.  

Water based coatings are thinned with water and would also not result in increased VOC 

emissions. 

A number of additional studies have addressed the thinning issue.  The results are detailed below: 

• In mid-1991, CARB conducted a field study of thinning in regions of California that have 

established VOC limits for architectural coatings.  A total of 85 sites where painting was 

in progress were investigated.  A total of 121 coatings were in use at these sites, of which 
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52 were specialty coatings.  The overall result of this study was that only six percent of the 

coatings were thinned in excess of the required VOC limit indicating a 94 percent 

compliance rate. 

• The SCAQMD contracted with an environmental consulting firm, to study thinning 

practices in the district.  In Phase I of the study, consumers who had just purchased paints 

were interviewed as they left one of a number of stores located in different areas of the 

district.  Seventy solvent-borne paint users responded to the survey. One-third of 

consumers purchased solvent-borne coatings.  Of those surveyed, three (four percent of all 

solvent-borne paint purchasers) indicated that they planned to thin their coatings before 

use.  In Phase II of the study, the consultant contacted 36 paint contractors.  The majority 

stated that they were using water-borne coatings.  Four contractors using solvent-borne 

paints allowed the consultant to collect paint samples at their painting sites.  None of the 

samples collected were thinned. 

• During the 1996 rule amendments to Rule 1113, SCAQMD staff conducted over 60 

unannounced site visits to industrial parks and new residential construction sites to survey 

contractors regarding their thinning practices, coating application techniques, and clean-up 

practices.  Samples were also collected during these site visits for coatings as supplied and 

as applied, for laboratory analysis and subsequent study of thinning practices.  The results 

of the study indicate that out of the 91 samples taken only nine were thinned with solvents.  

Out of the nine thinned samples, only two were thinned to the extent that the VOC content 

limit of the coating, as applied, would have exceeded the applicable rule limit.  During 

pre-arranged visits, however, excessive thinning was observed at only one site at a 1:2 

ratio.  At this level, the coating was thinned to the point where, according to the 

professional contractor using it, it did not provide adequate hiding and he had to apply 

several coats.  The practice of over-thinning is expected to inhibit hiding power, 

application properties, and drying time of a coating. 

• In August 2003, the Southern California Alliance of Publicly-Owned Treatment Works 

(SCAP) published a study conducted by KTA-TATOR that evaluated 21 low-VOC 

industrial maintenance coating systems suitable for wastewater environments and 

conveyance facilities, as offered by major manufacturers, specialty manufacturers, as well 

as low-VOC specialty manufacturers.  According to their 2003 Final Report, SCAP states 

that although the coating systems that complied with the final 100 g/l VOC limit 

performed as well as the systems with VOC levels of 340 g/l, almost all the coatings in the 

test program had “challenges” during application.  One-third of the coatings required 

thinning with VOC-containing solvent.  Directly due to thinning, two coatings were 

bumped to a higher VOC category and six coatings had an unknown final VOC content.  

Since these findings differ from past studies mentioned above, the AQMD is currently 

investigating what the final VOC content was after thinning and what the manufacturer’s 

recommendations were for applying the coatings (HVLP or airless spray technology), as 

well as their recommendation for thinning. 
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Field investigations of actual painting sites in the district and other areas of California that have 

VOC limits for coatings indicate that thinning of specialty coatings exists but rarely beyond the 

actual compliance limits.  Even in cases where thinning does occur, it is rarer still for paints to be 

thinned to levels that would exceed applicable VOC content limits.  The conclusion is that 

widespread thinning does not occur often; when it does occur, it is unlikely to occur at a level that 

would lead to a substantial emissions increase when compared with emissions from higher VOC 

coatings.  Professional contractors can receive Notices of Violation (NOVs) for the practice of 

over-thinning, as it is illegal under the current version of the rule to exceed the specified 

compliance limits.  It is, therefore, not likely that the proposed rule amendments would increase 

this practice. During the numerous surprise site visits conducted by SCAQMD staff over many 

years, inspectors did not observe excess thinning to the degree cited by the industry 

representatives or to any significant degree.  Even if the emission reduction benefits of the rule 

were reduced very slightly due to over-thinning, there would not be an adverse impact from the 

amendments.   

CONCLUSION:  Thinning is not expected to be a problem because a majority of the coatings 

that would comply with future limits will be waterborne formulations or utilize exempt solvents.  

Other compliant coatings available may be applied without thinning.  Even if some thinning 

occurs, thinning would likely be done with water or exempt solvents.  Finally, current practice 

indicates that coating applicators do not engage in widespread thinning, and even when thinning 

occurs, the coatings VOC content limits are not exceeded.  As a result, claims of thinning 

resulting in significant adverse air quality impacts are unfounded. 

More Priming 

PROJECT SPECIFIC IMPACT:  Conventional coatings are currently used as part of a coating 

system, consisting of one or more of the following components; primer, midcoat, and topcoat.  

Coating manufacturers and coating contractors have asserted that reformulated compliant low-

VOC water- and solvent-borne topcoats do not adhere as well as higher-VOC solvent-based 

topcoats to unprimed substrates.  Therefore, the substrates must be primed with typical solvent-

based primers to enhance the adherence quality.  Industry representatives have testified that the 

use of water-borne compliant topcoats, could require more priming to promote adhesion.  

Additionally, it has been asserted that water-borne sealers do not penetrate and seal porous 

substrates like wood, as well as traditional solvent-borne sealers.  This allegedly results in three or 

four coats of the sealer per application compared to one coat for a solvent-based sealer would be 

necessary, resulting in an overall increase in VOC emissions for the coating system. 

ANALYSIS:  Information from the coating product data sheets indicated that low-VOC coatings 

do not require substantially different surface preparation than conventional coatings.  According 

to the product data sheets and recommended guidelines from coating associations, conventional 

and low-VOC coatings require similar measures for preparation of the surface (i.e. apply to clean, 

dry surfaces), and application of the coatings (i.e. brush, roller or spray).  Both low-VOC coatings 

and conventional coatings for architectural applications have demonstrated the ability to adhere to 
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a variety of surfaces (AVES study).  As a part of the staff’s technology assessment for Rule 1113, 

staff analyzed the product data sheets for a variety of low-VOC waterproofing sealers and 

waterproofing concrete/masonry sealers. 

CONCLUSION:  As a result, based on the coating manufacturer’s coating product data sheets 

and recommended guidelines from coating associations, the material needed and time necessary 

to prepare a surface for coating is approximately equivalent for conventional and low-VOC 

coatings.  More primers are not needed because low-VOC coatings possess comparable coverage 

to conventional coatings, similar adhesion qualities and consistent resistance to stains, chemicals 

and corrosion, when applied to a properly prepared substrate (refer to the AVES study and the 

summary of coating characteristics in Appendix B).  Low-VOC coatings tend not to require any 

special surface preparation different from what is required before applying conventional coatings 

to a substrate.  As part of good painting practices for any coating, water-borne or solvent-based, 

the surface typically needs to be clean and dry for effective adhesion.  Consequently, claims of 

significant adverse air quality impacts resulting from more priming are unfounded. 

More Topcoats 

PROJECT-SPECIFIC IMPACTS:  Coating manufacturers and coating contractors assert that 

reformulated compliant water- and low-VOC solvent-borne topcoats may not cover, build, or 

flow-and-level as well as the solvent-borne formulations.  Therefore, more coats are necessary to 

achieve equivalent cover and coating build-up. 

ANALYSIS: Technology breakthroughs with additives used in recent formulations of low-VOC 

coatings have minimized or completely eliminated flow and leveling problems.  These flow and 

leveling agents mitigate flow problems on a variety of substrates, including plastic, glass, 

concrete and resinous wood.  These additives even assist in overcoming flow and leveling 

problems when coating oily or contaminated substrates.  According to the AVES study and the 

product data sheets for the sampled coatings, water-borne coatings have proven durability 

qualities.  Comparable to conventional coatings, water-borne coatings for architectural 

applications are resistant to scrubbing, stains, blocking and UV exposure.  

CONCLUSION: As demonstrated in both the AVES study and in the summary of coating 

characteristics in Appendix B, low-VOC when compared to conventional coatings have 

comparable coverage and, in some cases, superior performance.  These low-VOC coatings 

possess scrub and stain resistant qualities, blocking and resistance to UV exposure for the exterior 

coatings.  Both low-VOC and conventional coatings tend to have chemical and abrasion resistant 

qualities, gloss and color retention, and comparable adhesion qualities.  With comparable 

coverage and equivalent durability qualities, additional topcoats for low-VOC coatings should not 

be required.  
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More Touch-Ups and Repair Work 

PROJECT-SPECIFIC IMPACTS:  Coating manufacturers and coating contractors assert that 

reformulated compliant water- and low-VOC solvent-borne formulations dry slowly, and are 

susceptible to damage such as sagging, wrinkling, alligatoring, or becoming scraped and 

scratched.  They also claim that the high-solids solvent-borne alkyd enamels tend to yellow in 

dark areas, and that water-borne coatings tend to blister or peel, and also result in severe blocking 

problems.  All of these problems they claim require additional coatings for repair and touch-up. 

ANALYSIS:  Extra touch-up and repair and more frequent coating applications are related to 

durability characteristics of coatings.  For past rulemaking, staff met with numerous resin and 

coatings manufacturers to discuss this issue, and also reviewed coating product data sheets and 

studies conducted to obtain durability information for low-VOC coatings and conventional 

coatings.  Based on information in the coating product data sheets, comparable to conventional 

coatings, water-borne coatings for architectural applications are resistant to scrubbing, staining, 

blocking and UV exposure (see Appendix B for coating characteristics).  They were noted for 

excellent scrubability and resistant to mildew.  The average drying time between coats for the 

low-VOC coatings was less than the average drying time for the conventional coatings.  In the 

AVES study, new no-VOC wood coatings demonstrated equivalent dirt pick-up, mar resistance 

and adhesion, as well as better UV resistance than the commercial higher VOC coatings.  On 

occasion, the average drying time for the lower-VOC coatings did increase more than the 

conventional coatings and mildew/fungus resistance as well as stain blocking properties were not 

as good as those of solvent-based coatings (see Appendix B).  Even if more paint is occasionally 

needed for touch up and repair, the amount will not be enough to make a significant adverse 

impact because small amounts of coatings are used to touch up and repair problem areas. 

Staff’s technology assessment shows that water-borne coatings are resistant to chemicals, 

corrosion, chalk, impact and abrasion.  Similar to their conventional counterparts, water-borne 

coatings also tend to retain gloss and color, as well as have good adhesion to a variety of 

substrates.  Further, both low-VOC coatings and conventional coatings tend to be comparable 

with regards to passing abrasion and impact resistance tests, and are considered to have proven 

durability qualities.  

CONCLUSION:  Therefore, based on the durability characteristics information contained in the 

coating product data sheets, as well as the laboratory testing and field site visits, and demonstrated 

in the AVES study, low-VOC coatings and conventional coatings have comparable durability 

characteristics.  As a result, it is not anticipated that more touch up and repair work will need to 

be conducted with usage of low-VOC coatings.  Consequently, claims of adverse air quality 

impacts resulting from touch-up and repair for low-VOC coatings are not significant. 
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More Frequent Recoating 

PROJECT-SPECIFIC IMPACT:  Coating manufacturers and coating contractors assert that the 

durability of the reformulated compliant water- and low-VOC solvent-based coatings is inferior to 

the durability of the traditional solvent-borne coatings.  Durability problems include cracking, 

peeling, excessive chalking, and color fading, which all typically result in more frequent 

recoating.  As a result, they claim more frequent recoating would be necessary resulting in greater 

total emissions than would be the case for conventional coatings. 

ANALYSIS:  The long-term durability of a coating is dependent on many factors, including 

surface preparation, application technique, substrate coated, and exposure conditions.  Again, as 

mentioned above, key durability characteristics, as discussed in the AVES study and the coating 

product data sheets (see Appendix B), include resistance to scrub or abrasion, corrosion-, 

chemicals-, impact-, stain-, and UV- resistance, are similar between conventional and low-VOC 

coatings.  Both low- and high-VOC coatings pass abrasion and impact resistance tests, and have 

similar durability qualities.  According to the coating product data sheets, low-VOC coatings 

would not need additional surface preparation than what needs to be done to prepare the surface 

for conventional coatings (see also “More Priming” discussion above).  The technique to applying 

the coatings did not significantly differ either.  It is expected that if applied using manufacturers’ 

recommendations, compliant low-VOC coatings are as durable as conventional coatings and, 

therefore, no additional recoating is required from the usage of low-VOC coatings.  Furthermore, 

overall durability is dependent on the resin technology used in the formulation as well as the 

quality of pigment, instead of just the amount of solvent present in the coating.  This finding has 

been well corroborated by various laboratory and field testing conducted by the SCAQMD on a 

variety of coatings. 

The durability of a coating is governed by the nature of the binder used in its formulation, which 

are also known as film formers or resins.  Table 2-6 shows the two main resin types currently in 

use.  Acrylic resins are generally associated with low VOC coatings and alkyd resins are typically 

associated with high VOC coatings.  These coatings are exposed to a variety of influences of daily 

life, including mechanical stresses, chemicals and weathering, against which they serve to protect 

the substrate.  The major impact on the coating film is oxidation by exposure to light, causing the 

film to first lose color and gloss, and gradually become brittle and incoherent.  This is mainly 

caused by a process known as photochemical degradation.  This is especially the case for coatings 

used for exterior painting. 

The coatings industry has developed a variety of additives that act as ultraviolet light (UV) 

absorbers or free radical scavengers that ultimately slow down the photo-oxidative process, 

thereby increasing the coating life.  Antioxidants and sterically hindered amines are two classes of 

free radical scavengers, also known as hindered amine light stabilizers (HALS).  These can be 

used with solvent-free or waterborne coatings.  Other additives that have a positive effect on 

durability of coatings include adhesion promoters, corrosion inhibitors, curing agents, reactive 
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diluents, optical brightners, and algicides/mildewcides. 

TABLE 2-6 

Performance Comparison of Acrylic (Low VOC)  
and Alkyd (High VOC)Resin Systems 

Acrylic Coatings Alkyd Coatings 

Low-VOC and solvent-free formulations available Higher VOC formulations 

Excellent exterior durability because of high degree 

of resistance to thermal, photooxidation, and 

hydrolysis – Pendant groups are ester bonds, but 

body is C-C bonds, which are much harder to break. 

Limited exterior durability because prone to 

hydrolysis. 

Very good color and gloss retention, and resistance 

to embrittlement 

Embrittlement and discoloration issues with age 

Require good surface preparation.  Since the surface 

tension is high, the substrate surface needs to be 

cleaner before application 

Minimal surface preparation requirements due to low 

surface tension.  Relatively foolproof applications 

Acrylic coatings are generally higher in cost Lower costs 

Polyurethane modified acrylics perform even better, 

especially in flexibility and in UV resistance. 

Rapid drying, good adhesion, and mar resistance.  

Silicone modified alkyds have higher performance 

As indicated earlier in this report, there are numerous types of binders used in the formulation of 

coatings.  However for architectural uses, acrylics and alkyds are the two most commonly used.  

Utilizing the additives available for improving application and durability characteristics, 

waterborne acrylic systems have overcome their limitations, and generally outperform solvent-

borne coatings, when properly formulated.  This finding has been well corroborated by various 

laboratory and field testing conducted by the SCAQMD on a variety of coatings, including the 

NTS Phase II Assessment Study, as well as the AVES Study. 

CONCLUSION:  Coatings manufacturers’ own data sheets, as well as the AVES study, indicate 

that the low-VOC coatings for architectural applications are durable and long lasting.  Any 

durability problems experienced by the low-VOC coatings are not different than those seen with 

conventional coatings.  Recent coating technology has improved the durability of new coatings.  

Because the durability qualities of the low-VOC coatings are comparable to the conventional 

coatings, more frequent recoatings would not be necessary. 

Substitution 

PROJECT-SPECIFIC IMPACT:  Coating manufacturers and coatings contractors assert that 

since reformulated compliant water- and low-VOC solvent-borne coatings are inferior in 

durability and are more difficult to apply, consumers and contractors will substitute better 

performing high VOC coatings in other categories for use in categories with low compliance 

limits.  An example of this substitution could be the use of a higher VOC product (e.g., clear 
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wood coatings) currently sold under the small container exemption, which has a higher VOC 

content limit requirement, in place of a lower-VOC clear wood coatings.   

ANALYSIS:  There are several reasons why widespread substitution will not occur as a result of 

the implementation of PAR 1113.  First and foremost, based on staff research of resin 

manufacturers’ and coating formulators’ product data sheets as well as recent studies conducted, 

there are, generally, a substantial number of low-VOC coatings in a wide variety of coating 

categories that are currently available, that have performance characteristics comparable to 

conventional coatings (see the tables in Appendix B).  Second, PAR 1113 seeks to phase-out the 

small container exemption for clear wood coatings to prevent this type of substitution.  Lastly, 

SCAQMD enforcement records reveal that there is greater than 99 percent compliance rate with 

Rule 1113.  Thus, it highly unlikely that coating applicators will violate PAR 1113 by substituting 

higher-VOC coatings for lower-VOC coatings. 

CONCLUSION:  As discussed above, the SCAQMD does not expect that low-VOC coatings 

used for specific coating applications will be substituted for by higher-VOC coatings used for 

other specific types of coating applications.  Currently, there are a substantial number of low-

VOC coatings in a wide variety of coating categories that have performance characteristics 

comparable to conventional coatings.  Additionally, the PAR 1113 phases out the small container 

exemption for clear wood coatings to prevent this type of substitution.  PAR 1113 also requires 

that when a coating can be used in more than one coating category the lower limit of the two 

categories is applicable.  Lastly, SCAQMD enforcement records indicate that there is greater than 

99 percent compliance rate with Rule 1113. 

If in the rare event that substitution does occur, PAR 1113 would still achieve overall VOC 

emission reductions.  Although substitution would only result in lesser emission reductions than 

expected, it would not increase emissions as compared to the existing setting.  Consequently, 

PAR 1113 will not result in significant adverse air quality impacts from the substitution of low-

VOC coatings with higher-VOC coatings. 

More Reactivity 

Different types of solvents have different degrees of "reactivity," which is the ability to accelerate 

the formation of ground-level ozone. Coating manufacturers and coating contractors assert that 

the reformulated compliant low-VOC water- and solvent-borne coatings contain solvents that are 

more reactive than the solvents used in conventional coating formulations.  Furthermore, they 

assert that water-borne coatings perform best under warm, dry weather conditions, and are 

typically recommended for use between May and October.  Since ozone formation is also 

dependent on the meteorological conditions, use of waterborne coatings during this period 

increases the formation of ozone. 

ANALYSIS:  The use of reactivity as a regulatory tool has been debated at the local, state, and 

national level for over 20 years.  For example, CARB incorporated a reactivity-based control 

strategy into its California Clean Fuel/Low Emissions Vehicle regulations, where reactivity 



Chapter 2 – Environmental Checklist 
 

 2 - 33 November 2003 

adjustment factors are employed to place regulations of exhaust emissions from vehicles using 

alternative fuels on an equal ozone impact basis.  CARB is evaluating a similar strategy for 

consumer products and industrial emissions, and contracted with Dr. William Carter, University 

of California at Riverside, Center for Environmental Research and Technology, College of 

Engineering, for a study to assess the reactivities of VOC species found in the consumer products 

emissions inventory.  Dr. Carter, one of the principal researchers of reactivities of various VOC 

species, studied VOC species, more specifically glycol ethers, esters, isopropyl alcohol, methyl 

ethyl ketone (MEK), and an octanol, since these are typically found in either waterborne coatings, 

solvent-borne coatings, or both.  These specific VOCs have been prioritized based on emissions 

inventory estimates, mechanistic uncertainties, and lack of information in the current reactivity 

data.  He identified the state of science with respect to VOC reactivity and described areas where 

additional work is needed in order to reduce the uncertainty associated with different approaches 

to assessing reactivity.   

The contention that more reactive solvents will be used in lieu of traditional less reactive solvents 

is somewhat misleading because the coating categories affected by these rule amendments 

currently contain reactive and highly toxic solvents such as toluene, xylene, MEK, etc.  

Furthermore, Harley, et al., (1992) noted, “The speciated organic gas emissions from use of 

solvent-borne architectural coatings are 24 percent more reactive than the official [VOC] 

inventory would suggest.”  This observation suggests that solvent-borne architectural coatings 

may actually be more reactive than low-VOC coatings especially water-based coatings.  

Therefore, there is a need for further study of the chemical composition of industrial surface 

coatings and the detailed composition of petroleum distillate solvents incorporated in surface 

coatings.   

To date, Dr. Carter has compiled some information regarding the reactivity of VOCs and has 

established several different reactivity scales.  However, he cautions the use of these scales due to 

the uncertainties involved; for example, “Deriving such numbers is not a straightforward matter 

and there are a number of uncertainties involved.  One source of uncertainty in the reactivity 

scales comes from the fact that ozone impacts of VOCs depend on the environment where the 

VOC is emitted.  A second source of uncertainty is variability in the chemical composition of the 

VOC source being considered.  Complex mixtures such as “mineral spirits” may be more difficult 

to characterize and may vary from manufacturer to manufacturer though in principal the 

composition of a given lot can be determined and reasonably assumed to be constant regardless of 

how the product is used.  A third source of uncertainty comes from the complexity and 

uncertainties in the atmospheric processes by which emitted VOCs react to form ozone. 

According to Dr. Carter, reliable reactivity numbers do not currently exist from which accurate air 

quality policy can be derived based on reactivity and not total VOC emissions.  Further, Dr. 

Carter, asserts that ketones are the most important class of consumer emissions for which there 

are no environmental chamber reactivity data suitable for evaluating reactivity predictions.  He 

also finds no experimental reactivity data for glycols or alcohols suitable for mechanism 

evaluation.   
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Another factor to be considered in the reactivity based approach, and probably the most 

important, is an accurate speciation profile of water-borne and solvent-borne coatings.  As a part 

of the 2000 CARB survey, the latest speciation profile being used to conduct on-going studies in 

reactivity. 

In spite of the studies identified above, reactivity data for VOCs, especially those compounds 

used to formulate consumer and commercial products, are extremely limited.  This is essentially 

the conclusion reached by EPA in a 1995 report to Congress which states, “better data, which can 

be obtained only at great expense, is needed if the EPA is to consider relative photochemical 

reactivity in any VOC control strategy.”  

The SCAQMD Board adopted a resolution in 1999 to conduct reactivity and availability 

assessments of solvents present in architectural coatings to assess the feasibility of a reactivity-

based, alternative regulatory approach.  In addition, there is a desire to understand the interaction 

between the architectural coatings emissions with other emission sources such as mobile sources 

in the formation of ozone.  In April 2003, the SCAQMD approved a contract with CE-CERT to 

carry out an environmental chamber study to assess the ozone and PM formation potential of 

selected types of VOCs emitted from architectural coatings and selected mixtures represent 

current mobile source emissions.  The project is to use this chamber to assess ozone impacts of 

selected architectural coatings VOCs.  This proposed SCAQMD project will cover environmental 

chamber studies of additional types of VOCs present in water-based architectural coatings and 

also chamber studies of VOC surrogate mixtures representing current mobile-source-dominated 

emissions, and characterization of PM formation potentials of the VOCs studied.   

Furthermore, the architectural coatings industry is funding additional studies to further understand 

the mechanistic and kinetic reactivities of different VOC species.  The results of all the 

aforementioned research and studies will be invaluable in determining the extent to which a 

reactivity based approach can be relied on for regulating VOC emissions from the application of 

coatings and the use of solvents.  

Until the results of this research and studies are completed and peer reviewed, the SCAQMD 

believes that it would not be prudent to implement a reactivity-based ozone reduction strategy 

based on incomplete science.  This is consistent with USEPA’s conclusion that regulation should 

be based on total mass VOC emissions and should not attempt to regulate based on reactivity.  

Therefore, the SCAQMD will continue to monitor, participate and administer studies related to 

enhanced reactivity data for VOC species, including directly participating in studies pertaining to 

reactivity of solvents in architectural coatings. 

CONCLUSION:  In the absence of actual reactivity numbers for the compounds contained in 

“traditional” solvent formulations and compliant, low-VOC coatings, emissions must be 

calculated in the standard manner of total VOC per unit of coating applied manner.  Based upon 

the current state of knowledge regarding VOC reactivity, it is speculative to conclude that the 

proposed amendments will generate significant adverse air quality impacts due to increased 

reactivity. 
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On June 16, 1995, the USEPA determined that acetone, PCBTF, VMS as well as other solvents 

have low photochemical reactivity and should be exempted from consideration as a VOC.  The 

SCAQMD subsequently amended Rule 102 on November 17, 1995, to add acetone and other 

solvents to the definition of Group I exempt compounds, which are non-VOC by definition.   

Oxsol 100 (p-chlorobenzotriflouride, PCBTF), manufactured by Occidental Chemical 

Corporation, was also delisted as a VOC in 1995.  This solvent can be used to extend or replace 

many organic solvents, including toluene, xylene, mineral spirits, acetone, methyl ethyl ketone, 

trichloroethylene, and perchloroethylene.  Toxicity data of PCBTF was assessed by OEHHA and 

it was not considered to have a significant toxic risk.  This product is less toxic than toluene and is 

not considered a Hazardous Air Pollutant or an Ozone-Depleting Substance.  The USEPA is also 

in the process of delisting t-butyl acetate, which may also help coating formulators in utilizing 

exempt solvents in their formulations. 

Synergistic Effects of the Eight Issues 

Coatings manufacturers have also alleged that not only should each of the eight issues (e.g., more 

thickness, illegal thinning, more priming, more topcoats, more touch-up and repair, more frequent 

recoating, more substitution, and more reactivity) be analyzed separately but that the synergetic 

effect of all issues be analyzed.  As discussed above, the SCAQMD staff’s research and analysis 

of resin manufacturers’ and coating formulators’ product information sheets concludes that on 

each separate issue that the low-VOC compliant coatings have comparable performance as current 

coatings or industry’s specific assertions are unfounded.  Therefore, since individually each issue 

does not result in a significant adverse air quality impact, the synergistic effect of all eight issues 

will not result in significant adverse air quality impacts.  Even if it is assumed that some of the 

alleged activities do occur, e.g., illegal thinning, substitution, etc., the net overall effect of the 

proposed amendments is expected to be a reduction in VOC emissions. 

Low Vapor Pressure 

While not argued as one of the alleged eight issues discussed previously, coatings manufacturers 

have asserted that coating solvents should not be regulated as a VOC at all.  These solvents 

currently used in consumer products and architectural coatings are considered low volatility 

compounds, meaning that they have a vapor pressure of less than 0.1 millimeter of mercury (mm 

of Hg) at 20 degrees Celsius.  While CARB has included a low vapor pressure (LVP) exemption 

in its Consumer Products regulation, its staff indicate that the LVP exemption was placed into the 

proposed rule for some additives found in consumer products, such as surfactants, paraffin, and 

other heavier compounds that do not readily evaporate into the atmosphere and are typically 

washed away into the sewer.  Since the VOCs in paints do and are intended to evaporate into the 

atmosphere, CARB does not support the LVP exemption for architectural coatings and did not 

include the LVP exemption into its Aerosol Coatings rule.  USEPA staff also does not support an 

LVP exemption for the architectural coatings rule and did not include such an exemption in the 

National Architectural Coatings Rule.  Based upon its test methodology, USEPA concludes that 

VOCs from architectural coatings do evaporate into the air and therefore should not be exempted.  
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The SCAQMD concurs with USEPA and CARB decisions to not include a LVP exemption for 

architectural coatings.  Nevertheless, the SCAQMD will continue to work with CARB staff in 

identifying issues, participating in future studies, and monitoring the result of any studies.  

Additionally, CE-CERT will coordinate with the Reactivity Research Working Group to study the 

availability of some solvent species commonly found in architectural coatings. 

 

Based on the above consideration, significant adverse impacts to air quality are not expected from 

PAR 1113.  Since there are no significant adverse impacts, no mitigation measures are required. 

 

 
 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    

IV. BIOLOGICAL RESOURCES.  Would the 
project: 

 

   

a) Have a substantial adverse effect, either directly 
or through habitat modifications, on any species 
identified as a candidate, sensitive, or special 
status species in local or regional plans, policies, 
or regulations, or by the California Department of 
Fish and Game or U.S. Fish and Wildlife Service? 

 

¤  ¤  þ  

b) Have a substantial adverse effect on any riparian 
habitat or other sensitive natural community 
identified in local or regional plans, policies, or 
regulations, or by the California Department of 
Fish and Game or U.S. Fish and Wildlife Service? 

 

¤  ¤  þ  

c) Have a substantial adverse effect on federally 
protected wetlands as defined by §404 of the 
Clean Water Act (including, but not limited to, 
marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or 
other means? 

 

¤  ¤  þ  

d) Interfere substantially with the movement of any 
native resident or migratory fish or wildlife 
species or with established native resident or 
migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 

¤  ¤  þ  
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e) Conflicting with any local policies or ordinances 

protecting biological resources, such as a tree 
preservation policy or ordinance?  

 

¤  ¤  þ  

f) Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Community 
Conservation Plan, or other approved local, 
regional, or state habitat conservation plan?  

 

¤  ¤  þ  

 

IV. a), b), d): Implementation of the proposed amendments will not cause impacts to sensitive 

habitats of plants or animals because all activities will typically occur at construction, industrial or 

commercial sites already in operation.  The intent of the proposed amendments is to reduce VOC 

emissions from affected coating categories.  Therefore, the proposed amendments to Rule 1113 

will have no direct or indirect impacts that could adversely affect plant or animal species or the 

habitats on which they rely in the SCAQMD’s jurisdiction.  The net effect of implementing the 

proposed amended rule will be improved air quality resulting from reduced VOC emissions, 

which is expected to be beneficial for both plant and animal life.  Modifications at existing 

affected coating manufacturers to switch to low-VOC coatings, such as water-based, would not 

require acquisition of additional land or further conversions of riparian habitats or sensitive 

natural communities where endangered or sensitive species may be found.   

IV. c): Acquisition of protected wetlands is not expected to be necessary to switch to low-VOC 

coatings, such as water-based.  Affected coating categories would continue to practice existing 

operating procedures so the proposed amended rule will not directly remove, fill or interrupt any 

hydrological system or have an adverse effect on federally protected wetlands.  In addition, 

potential impacts to aquatic life from releases of excess paint and associated wastewater disposed 

of in sewer and storm drains is discussed in the “Water Quality Impacts” section.  The analysis of 

water quality impacts to both groundwater and surface water concluded that PAR 1113 would not 

generate significant adverse water quality impacts 

IV. e), f):There are no provisions in the proposed amended rule that would adversely affect land 

use plans, local policies or ordinances, or regulations.  Land use and other planning considerations 

are determined by local governments and no land use or planning requirements will be altered by 

the proposed project.  The proposed amended Rule 1113 would not affect in any way habitat 

conservation or natural community conservation plans, agricultural resources or operations, and 

would not create divisions in any existing communities. 

Based on the above consideration, significant adverse impacts to biological resources are not 

expected from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures 

are required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    
V. CULTURAL RESOURCES.  Would the 

project: 
 

   

a) Cause a substantial adverse change in the 
significance of a historical resource as defined in 
§15064.5? 

 

¤  ¤  þ  

b) Cause a substantial adverse change in the 
significance of an archaeological resource as 
defined in §15064.5? 

 

¤  ¤  þ  

c) Directly or indirectly destroy a unique 
paleontological resource or site or unique 
geologic feature?  

 

¤  ¤  þ  

d) Disturb any human remains, including those 
interred outside of formal cemeteries? 

¤  ¤  þ  

 

V. a) - d): There are existing laws in place that are designed to protect and mitigate potential impacts 

to cultural resources.  Reformulation of architectural coatings won’t require major construction 

activities such as grading, trenching, etc.  The application of architectural coatings typically 

occurs after construction where archaeological resources would have already been disturbed or 

assessed.  The proposed revisions to Rule 1113 are, therefore, not anticipated to result in any 

activities or promote any programs that could have a significant adverse impact on cultural 

resources in the district.  As a result, the proposed project has no potential to cause a substantial 

adverse change to a historical or archaeological resource, directly or indirectly destroy a unique 

paleontological resource or site or unique geologic feature, or disturb any human remains, 

including those interred outside a formal cemeteries.   

Based on the above consideration, significant adverse impacts to cultural resources are not expected 

from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures are 

required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

VI. ENERGY.  Would the project: 
 

   

a)  Conflict with adopted energy conservation plans? 
 

¤  ¤  þ  

b)  Result in the need for new or substantially altered 
power or natural gas utility systems? 

 

¤  ¤  þ  

c)  Create any significant effects on local or regional 
energy supplies and on requirements for additional 
energy? 

 

¤  ¤  þ  

d)  Create any significant effects on peak and base 
period demands for electricity and other forms of 
energy? 

 

¤  ¤  þ  

e)  Comply with existing energy standards? 
 

¤  ¤  þ  

 

VI. a), e): Lowering VOC content limits at affected facilities will not conflict with adopted energy 

conservation plans or cause affected facilities to be out of compliance with existing energy 

standards because affected equipment would basically continue current operations although using 

new formulations of affected coatings.  Because add-on control equipment is not expected to be 

used to comply with the provisions of PAR 1113, no additional energy use is expected to be 

required.  Additionally, PAR 1113 will not substantially increase the number of businesses or 

amount of equipment in the district and, therefore, would not be expected to interfere with 

existing energy standards or future energy conservation plans because these are typically targeted 

to residential consumers, etc. 

VI. b), c), d): The architectural coating operations are not expected to change as a result of lowering 

the VOC content limit of affected coatings.  Since there will be no additional demand for 

electricity, there will be no need for new or substantially altered power or natural gas utility 

systems as a result of the proposed project.  The proposed project will have a non-significant 

effect on the electricity capacity or demand and, therefore, no significant impact on peak or base 

demands for electricity.  

Based on the above consideration, significant adverse impacts to energy are not expected from PAR 

1113.  Since there are no significant adverse impacts, no mitigation measures are required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

VII. GEOLOGY AND SOILS.  Would the project: 
 

   

a) Expose people or structures to potential substantial 
adverse effects, including the risk of loss, injury, 
or death involving: 

 

¤  ¤  þ  

• Rupture of a known earthquake fault, as 
delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other 
substantial evidence of a known fault? 

¤  ¤  þ  

• Strong seismic ground shaking? ¤  ¤  þ  
• Seismic–related ground failure, including 

liquefaction? 
¤  ¤  þ  

• Landslides? 
 

¤  ¤  þ  

b)  Result in substantial soil erosion or the loss of 
topsoil? 

 

¤  ¤  þ  

c) Be located on a geologic unit or soil that is 
unstable or that would become unstable as a result 
of the project, and potentially result in on- or off-
site landslide, lateral spreading, subsidence, 
liquefaction or collapse? 

 

¤  ¤  þ  

d) Be located on expansive soil, as defined in Table 
18-1-B of the Uniform Building Code (1994), 
creating substantial risks to life or property? 

 

¤  ¤  þ  

e) Have soils incapable of adequately supporting the 
use of septic tanks or alternative waste water 
disposal systems where sewers are not available 
for the disposal of waste water? 

 

¤  ¤  þ  

 
VII. a): Architectural coatings are applied to buildings, stationary structures, roads, etc.  The 

proposed amendments affect coating formulators and have no effects on geophysical formations 

in the district.  The coating activity will not change from current practice so the proposed 

amendments to Rule 1113 will not expose people to potential substantial geological effects 

greater than what they are exposed to already.  Lowering the VOC content limit of affected 

coating categories will not expose people or structures to risks of loss, injury, or death involving: 

rupture of an earthquake fault, seismic ground shaking, ground failure or landslides. 
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VII. b): The proposed project will not require major construction activities (e.g., grading, trenching, 

refilling and repaving), so there is no potential impacts to existing geophysical conditions.  No 

soil is expected to be disrupted because no new development will be required as a result of the 

proposed project.  Therefore, no substantial soil erosion or loss of topsoil is expected from the 

lowering of the VOC content limit for affected coating categories.   

VII. c), d):  The proposed project does not involve construction of new structures and, therefore, will 

not involve locating any structures on soil that is unstable or expansive.  However, as already 

noted, no soil disturbance is anticipated, therefore, no destabilization of unstable soils would be 

expected that could cause on- or off-site landslides, lateral spreading, subsidence, liquefaction or 

collapse. 

VII. e):  The proposed project does not involve the installation of septic tanks or alternative waste 

water disposal systems.  Therefore, this type of soil impact will not occur. 

Based on the above consideration, significant adverse impacts to geology and soils are not expected 

from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures are 

required. 

 

 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    

VIII. HAZARDS AND HAZARDOUS 

MATERIALS.  Would the project: 
 

   

a) Create a significant hazard to the public or the 
environment through the routine transport, use, 
and disposal of hazardous materials? 

 

¤  ¤  þ  

b) Create a significant hazard to the public or the 
environment through reasonably foreseeable upset 
and accident conditions involving the release of 
hazardous materials into the environment?  

 

¤  ¤  þ  

c) Emit hazardous emissions, or handle hazardous or 
acutely hazardous materials, substances, or waste 
within one-quarter mile of an existing or proposed 
school? 

 

¤  ¤  þ  

d) Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code §65962.5 and, as a result, 

¤  ¤  þ  
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would create a significant hazard to the public or 
the environment? 

 
e) For a project located within an airport land use 

plan or, where such a plan has not been adopted, 
within two miles of a public airport or public use 
airport, would the project result in a safety hazard 
for people residing or working in the project area? 

 

¤  ¤  þ  

f) For a project within the vicinity of a private 
airstrip, would the project result in a safety hazard 
for people residing or working in the project area? 

 

¤  ¤  þ  

g) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? 

 

¤  ¤  þ  

h) Expose people or structures to a significant risk of 
loss, injury or death involving wildland fires, 
including where wildlands are adjacent to 
urbanized areas or where residences are 
intermixed with wildlands? 

 

¤  ¤  þ  

i) Significantly increased fire hazard in areas with 
flammable materials? 

 

¤  ¤  þ  

 

VIII. a), b), c):  Architectural coating operations are not expected to change from current practice 

and, thus, the amount of solvents used is not expected to change.  In fact, in order to comply with 

the lower VOC content limits, affected coatings are expected to be formulated with less solvents 

and more water, which are typically less hazardous than currently used.  As mentioned earlier and 

noted in Table 2-3, there are a range of potential adverse health effects associated with toxic 

substances currently formulated in AIM coatings.  The actual effects of exposure to coatings, 

however, depend on such factors as the exposure duration, potency of the solvents of concern, 

exposure frequency, and other factors.  

Hazard impact concerns are related to the risk of fire, explosions, or the release of hazardous 

substances in the event of an accident or upset conditions.  It is expected that the lower VOC 

content limits required by PAR 1113 may be achieved, in part, through the use of replacement 

solvents and predominantly water-borne technologies.  Overall, exempt solvents are considered to 

be viable alternatives to other, more toxic solvents currently found in various coatings. 

Additionally, coalescing solvents such as propylene glycol, and ethylene glycol may be used more 

widely in low-VOC water-borne formulations as alternatives to more toxic coalescing solvents 

such as EGEE and EGME.  Furthermore, diisocyanates (e.g., HDI, MDI, and TDI) may be used 
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more widely in low-VOC two component urethane systems as condensation reaction agents.   

As noted in Table 2-7, the flammability classifications by the NFPA are the same for acetone, t-

butyl acetate, toluene, xylene, MEK, isopropanol, butyl acetate, and isobutyl alcohol.  

Recognizing that as a “worst-case” acetone has the lowest flashpoint, it still has the highest Lower 

Explosive Limit, which means that acetone vapors will not cause an explosion unless the vapor 

concentration exceeds 26,000 ppm. 

In contrast, toluene vapors can cause an explosion at 13,000 ppm, which poses a much greater 

risk of explosion.  The concentration of xylene vapors that could cause an explosion is even lower 

at 10,000 ppm.  Under operating guidelines of working with flammable coatings under well-

ventilated areas, as prescribed by the fire department codes, it would be difficult to achieve 

concentrated streams of such vapors. 

Furthermore, any increase in accidental releases of compliant acetone-based coatings would be 

expected to result in a concurrent reduction in the number of accidental releases of existing 

coating materials.  As shown in Table 2-7 many of the solvents used in conventional solvents are 

as flammable as acetone, so there would be no net change or possibly a reduction in the hazard 

consequences from replacing some conventional solvents with acetone. 

 

TABLE 2-7 

Chemical Characteristics for Common Coating Solvents 

Traditional/Conventional Solvents 

Chemical  

Compounds 

M.W. Boiling 

Point 

 
(oF) 

Flashpoint
a 

 
 

(oF) 

Vapor 

Pressure 
(mmHg @ 68 

oF) 

Lower 

Explosive 

Limit 
(% by Vol.) 

Flammability 

Classification 
(NFPA)* 

Toluene 92 231 40 22 1.3 3 

Xylene 106 292 90 7 1.1 3 

MEK 72 175 21 70 2.0 3 

Isopropanol 60 180 53 33 2.0 3 

Butyl Acetate 116 260 72 10 1.7 3 

Isobutyl Alcohol 74 226 82 9 1.2 3 

Stoddard Solvent 144 302 - 324 140 2 0.8 2 

Petroleum Distillates 
(Naptha) 

100 314 - 387 105 40 1.0 4 

EGBE 118 340 141 0.6 1.1 2 

EGME 76 256 107 6 2.5 2 

EGEE 90 275 120 4 1.8 2 
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TABLE 2-7 (CONCLUDED) 

Chemical Characteristics for Common Coating Solvents 

Replacement Solvents 

Chemical  

Compounds 

M.W. Boiling 

Point 

 
(oF) 

Flashpoint
a 

 
 

(oF) 

Vapor 

Pressure 
(mmHg @ 68 

oF) 

Lower 

Explosive 

Limit 
(% by Vol.) 

Flammability 

Classification 
(NFPA)* 

Acetone 58 133 1.4 180 2.6 3 

Di-Propylene Glycol 134 451 279 30 1 1 

Propylene Glycol 76 370 210 0.1 2.6 1 

Ethylene Glycol 227 388 232 0.06 3.2 1 

texanol 216 471 248 0.1 0.62 1 

Oxsol 100 181 282 109 5 0.90 1 

t-Butyl Acetate 113 208 59  1.5 3 

Hexamethylene 
Diisocyanate (HDI) 

168 415 284 0.5 1 1 

Methylene Bisphenyl 
Diisocyanate (MDI) 

250 314 385 0.5 1 1 

Toluene 
Diisocyanate (TDI) 

174 200 270 0.04 1 1 

*National Fire Protection Association 

0 = minimal; 1 = slight; 2 = moderate; 3 = serious; 4 = severe 

Although acetone is expected to be used to formulate some future compliant AIM coatings, 

current information from coating products indicate that the majority of the future compliant 

coatings are expected to be reformulated with water-borne technologies.  Therefore, it is unlikely 

that PAR 1113 will substantially increase the future usage of acetone in the district. 

With regard to other possible replacement solvents, based on discussion with resin manufacturers 

and coating formulators, the trend in coating technologies is to replace EGEE, EGME, etc., with 

less toxic/hazardous coalescing solvents such as ethylene glycol, and propylene glycol.  Further, it 

appears from this information that the use of solvents, such as propylene glycol in water-borne 

coating formulations, is prevalent today and should continue into the future with the eventual 

replacement of more toxic and hazardous coalescing solvents such as EGEEs with less or 

nontoxic coalescing solvents.  The latest CARB survey corroborates with these trends.   

As noted previously, some future compliant two-component urethane coating systems may 

contain diisocyanate compounds.  While the trend of using less hazardous compounds is not 

reflected by the use of diisocyanate compounds, there should be no significant increase in the 

hazard risks due to the potential for increased use of these compounds because there will be a 

small increase which is offset by the decrease in toxics previously used.  Like texanol, oxsol 100, 

propylene glycol, and ethylene glycol, diisocyanates are significantly less flammable as compared 

to currently used highly flammable conventional solvents.  Therefore, the potential increased use 
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of compliant coatings containing diisocyanates will be offset by the decrease use of more 

flammable solvents. 

Potential hazard impacts resulting from adopting and implementing PAR 1113 are not expected to 

be significant for the following reasons.  The increased usage of acetone as a result of 

implementing PAR 1113 will generally be balanced by reduced usage of other equally or more 

hazardous materials such as MEK, toluene, xylene, etc.  Further, emergency contingency plans 

that are already in place are expected to minimize potential hazard impacts posed by any 

increased use of acetone in future compliant coatings.  In addition, businesses are required to 

report increases in the storage of flammable and otherwise hazardous materials to local fire 

departments to ensure that adequate conditions are in place to protect against hazard impacts. 

Interviews with four local fire departments during the 1996 amendments to Rule 1113 revealed 

that all four departments would be equally concerned with any coating or solvent, which has a 

flashpoint below 65 degrees Fahrenheit.  Currently, several conventional coatings generally have 

flashpoints below 65 degrees Fahrenheit.  Based on inquiries from the SCAQMD, Captain 

Michael R. Lee, of the Petroleum-Chemical Unit for the County of Los Angeles Fire Department, 

submitted a letter to the SCAQMD stating that the Uniform Fire Code (UFC) treats solvents such 

as acetone, butyl acetate, MEK, and xylene as Class I Flammable Liquids.  Further, the UFC 

considers all of these solvents to present the same relative degree of fire hazard.  The UFC also 

sets the same requirements for the storage, use and handling of all four solvents.  Captain Lee 

goes on to state, “In my opinion, acetone presents the highest degree of fire hazard of the four 

solvents considered, but not significantly more hazardous than the others.  All four should be used 

with extreme caution, with proper safeguards in place.” 

The County of Los Angeles, Fire Department, Fire Prevention Guide #9 regulates spray 

application of flammable or combustible liquids.  The guide requires no open flame, spark-

producing equipment or exposed surfaces exceeding the ignition temperature of the material being 

sprayed within the area.  For open spraying, as would be the case for the field application of the 

acetone-based coatings, no spark-producing equipment or open flame shall be within 20 feet 

horizontally and 10 feet vertically of the spray area.  Anyone not complying with the above 

guidelines would be in violation of current fire codes.  The fire department limits residential 

storage of flammable liquids to five gallons and recommends storage in a cool place.  If the 

flammable coating container will be exposed to direct sunlight or heat, storage in cool water is 

recommended.  Finally all metal containers involving the transfer of five gallons or more should 

be grounded and bonded. 

Another reason hazard impacts from implementing PAR 1113 are not expected to be significant is 

that it is anticipated that resin manufacturers and coating formulators will continue the trend of 

using less toxic or hazardous solvents such as texanol, oxsol 100, propylene glycol, ethylene 

glycol, etc., in their compliant water-borne coatings.  As a result, it is expected that future 

compliant AIM coatings will contain less or non-hazardous materials compared to conventional 

coatings, a net benefit.  While diisocyanates are more toxic, their flammability is significantly less 

than current solvents.  Thus, overall hazard risks are not significantly increased as a result of 
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using compliant coatings containing diisocyanates.   

No additional transport of the solvents is expected and, thus, no new hazards to the public will be 

created through transport, use or disposal of hazardous materials.  Consequently, the proposed 

amendments to Rule 1113 will not create a significant new hazard to the public or create a 

reasonably foreseeable upset involving the release of hazardous materials.  Similarly, emissions 

from affected facilities will not increase but will decrease. 

VIII. d):  Government code §65962.5 refers to hazardous waste handling practices at facilities 

subject to the Resources Conservation and Recovery Act (RCRA).  Since the proposed project 

would lower the usage of hazardous materials, hazardous waste handling practices, if any, at 

regulated facilities would not be affected.  However, it is expected that any facility using affected 

coatings that are on the §65962.5 list will continue to comply with any applicable requirements. 

VIII. e), f):  Even for facilities that may be located near airports or private airstrips, the proposed 

project will not create new safety hazards because any affected coating operations are not 

expected to change their current practices. 

VIII. g):  Reducing the VOC content of affected coatings is not expected to affect a user’s ability to 

comply, and not interfere, with all adopted emergency response plans and emergency evacuation 

plan because existing coating activities are not expected to be alterd by the proposed project. 

VIII. h), i):  Affected coating categories are currently formulated with toxic substances listed in 

Table 2-3 and 2-7.  Eventually, affected facilities are required to comply with lower VOC content 

limit requirements, which is likely to happen through reformulation of the solvent or conversion 

to alternative resin technologies.  It is anticipated that the reformulation will entail the use of 

water-based components or low-VOC materials less hazardous or flammable than currently being 

used.  The Uniform Fire Code and Uniform Building Code set standards intended to minimize 

risks from flammable or otherwise hazardous materials.  Local jurisdictions are required to adopt 

the uniform codes or comparable regulations.  Local fire agencies require permits for the use or 

storage of hazardous materials and permit modifications for proposed increases in their use.  

Permit conditions depend on the type and quantity of the hazardous materials at the facility.  

Permit conditions may include, but are not limited to, specifications for sprinkler systems, 

electrical systems, ventilation, and containment.  The fire departments make annual business 

inspections to ensure compliance with permit conditions and other appropriate regulations.  

Consequently, local fire departments ensure that adequate permit conditions are in place to protect 

against potential risk of upset from the use of hazardous materials.  However, any use of 

hazardous materials at affected facilities is not expected to change and may even decrease as a 

result of implementing the proposed project. 

Based on the above consideration, significant adverse impacts to hazards and hazardous materials 

are not expected from PAR 1113.  Since there are no significant adverse impacts, no mitigation 

measures are required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    
IX. HYDROLOGY AND WATER QUALITY.  

Would the project: 
 

   

a) Violate any water quality standards or waste 
discharge requirements? 

 

¤  ¤  þ  

b) Substantially deplete groundwater supplies or 
interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer 
volume or a lowering of the local groundwater 
table level (e.g. the production rate of pre-existing 
nearby wells would drop to a level which would 
not support existing land uses or planned uses for 
which permits have been granted)? 

 

¤  ¤  þ  

c) Substantially alter the existing drainage pattern of 
the site or area, including through alteration of the 
course of a stream or river, in a manner that 
would result in substantial erosion or siltation on- 
or off-site? 

 

¤  ¤  þ  

d) Substantially alter the existing drainage pattern of 
the site or area, including through alteration of the 
course of a stream or river, or substantially 
increase the rate or amount of surface runoff in a 
manner that would result in flooding on- or off-
site? 

 

¤  ¤  þ  

e) Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted runoff?  

¤  ¤  þ  

f) Otherwise substantially degrade water quality? 
 

¤  ¤  þ  

g) Place housing within a 100-year flood hazard area 
as mapped on a federal Flood Hazard Boundary 
or Flood Insurance Rate Map or other flood 
hazard delineation map?  

¤  ¤  þ  
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h) Place within a 100-year flood hazard area 
structures which would impede or redirect flood 
flaws?   

¤  ¤  þ  

i) Expose people or structures to a significant risk of 
loss, injury or death involving flooding, including 
flooding as a result of the failure of a levee or 
dam? 

 

¤  ¤  þ  

j) Inundation by seiche, tsunami, or mudflow? 
 

¤  ¤  þ  

k) Exceed wastewater treatment requirements of the 
applicable Regional Water Quality Control 
Board? 

 

¤  ¤  þ  

l) Require or result in the construction of new water 
or wastewater treatment facilities or expansion of 
existing facilities, the construction of which could 
cause significant environmental effects? 

¤  ¤  þ  

m) Require or result in the construction of new storm 
water drainage facilities or expansion of existing 
facilities, the construction of which could cause 
significant environmental effects? 

¤  ¤  þ  

n) Have sufficient water supplies available to serve 
the project from existing entitlements and 
resources, or are new or expanded entitlements 
needed? 

 

¤  ¤  þ  

o) Require in a determination by the wastewater 
treatment provider which serves or may serve the 
project that it has adequate capacity to serve the 
project's projected demand in addition to the 
provider's existing commitments? 

¤  ¤  þ  

 

IX. a), f): Lowering the VOC content limit of coatings at affected facilities will have no direct or 

indirect impact on hydrology and water quality because the reformulation of the coatings is not 

expected to change the current architectural coating operation practices or alter the coating 

formulations to be more detrimental to water quality.  It is likely that resin manufacturers and 

coating formulators will replace conventional coating formulations, which may contain toluene, 

xylene, mineral spirits, acetone, methyl ethyl ketone (MEK), tricholorethylene, and 

percholoroethylene, with either exempt solvents (e.g., acetone, Oxsol 100, t-butyl acetate) or 

water-borne formulations.  In addition to the above-mentioned solvents, coalescing solvents such 

as propylene glycol, and ethylene glycol may be used more widely in low-VOC water-borne 

formulations as alternatives to more toxic coalescing solvents such as EGEE and EGME.  
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Furthermore, increased usage of diisocyanates (e.g., HDI, MDI, and TDI) may occur in low-VOC 

two component, water-borne urethane systems as condensation reaction agents to replace their 

higher-VOC solvent-borne counterparts. 

In the past the SCAQMD has received comments that with the increased use of water-borne 

technologies to meet the lower VOC content limits, there will be a greater trend of coating 

applicators to improperly dispose of the waste generated from these coatings into the ground, 

storm drains, or sewer systems.  However, there are no data to support this contention.  In any 

event, there are several reasons why there should be no significant increase over current practices 

for improper disposal due to greater use of water-borne coatings. 

Results from a survey of contractors determined that a majority either dispose of the waste 

material properly as required by the coating manufacturer’s MSDS or recycle the waste material 

regardless of type of coating.  Based upon these results, there is no reason to expect that paint 

contractors will change their disposal practices, especially those that dispose of wastes properly, 

with the implementation of PAR 1113. 

Impacts to water quality from reformulated coatings (i.e., water-based coatings) would be due to 

the increased use of water for clean-up and the potential resultant increased discharge into the 

sewer system.  POTWs in the region are expected to be able to accommodate the potential 

increase in wastewater associated with reformulated coating.  (The POTWs have an overall 

capacity of about 1,700 million gallons per day – see Table 2-8.)  Further, state and federal 

regulations are expected to promote the development and use of coatings formulated with non-

hazardous solvents.  Based on discussions with resin manufacturers and coating formulators, the 

trend in coating technologies is to replace toxic/hazardous solvents (e.g., EGEEs) with less 

toxic/hazardous solvents (e.g., ethylene glycol, and propylene glycol).  Therefore, wastewater 

which may be generated from reformulated coatings is expected to contain less hazardous 

materials than the wastewater generated for solvent-based coating operations, thereby reducing 

toxic influent to the POTWs.  The amount of increased wastewater generated from coating 

operations would be well within the capacity of the regions POTWs.  Consequently, wastewater 

impacts from coating reformulation are not considered significant. 

It should be noted that the National Paints and Coatings Association’s “Protocol for Management 

of Post Consumer Paint,” and the SCAQMD’s “Painter’s Guide to Clean Air” provide the public 

and painting contractors with information as to the environmentally sound coating disposal 

practices.  These public outreach programs are expected to reduce the amount of coating waste 

material entering the sewer systems, storm drainage systems, and being dumped on the ground.  

Therefore, further reducing any water quality impacts associated with the improper disposal of 

compliant coatings. 

Future compliant AIM coatings are expected to be formulated primarily with water-borne 

technologies.  As a result, more water will be used for clean-up and the resultant wastewater 

material could be disposed of into the public sewer system.  It is anticipated that current coating 

equipment (i.e., spray guns, rollers, and brushes) clean-up practices of using water will continue 
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into the future.  Table 2-8 illustrates the “worst-case” potential increase of waste material likely to 

be received by POTWs in the district as a result of implementing PAR 1113. 

The EPA in its Report to Congress entitled “Study of Volatile Organic Compound Emissions 

from Consumer and Commercial Products” evaluated consumer products to determine which 

categories were likely to be disposed of to POTWs.  The study found that the likelihood of paints, 

primers, and varnishes being disposed of to POTWs was low.  Therefore, this category was not 

even evaluated for its VOC emission impacts on POTWs.  This suggests that the presence of 

solvents from this category of consumer products in wastewater streams is very low compared to 

the total volume of solvents being disposed of from other consumer product categories. 

In addition, as discussed earlier, water-borne coatings are increasingly becoming less toxic than 

current coatings.  To that extent, it is likely that adverse impacts to water quality will actually 

decrease as compared to the existing situation.  Table 2-8 shows the historical and projected 

POTW impact from reformulated coatings. 

TABLE 2-8 

Historical and Projected POTW Impact From Reformulated Coatings 

Year POTW Average 

Daily Flow
a
 

(mgd)
 
 

POTW 

Capacity
b
 

(mgd) 

Estimated 

Usage 
(gallons/year) 

Coatings Disposal 

Daily Flow
c
 

(mgd) 

Total Impacts 
(% Increase) 

2003 1394.00 1687.30 2,795,277 0.0076 0.00045 

2006 1394.00 1687.30 3,073,448 0.0084 0.00049 
a  2002 data of total average daily wastewater flows handled by all POTWs greater than 10 mgd in the 

district (2003 AQMP).   
b  Based on design daily flows by all POTWs greater than 10 mgd in the district (2003 AQMP).  
c  Assumes that one gallon of water will be used to clean-up equipment for every gallon of coating applied.  

The figures for Coatings Disposal Flow are based on the annual emissions inventory of the affected 
coating categories (2003) and their projected future sales until compliance in 2006; originally expressed 
in mgy, they are converted to mgd by dividing by 365. 

mgd = millions of gallons per day 

The potential increase is considered to be well within the existing and projected capacity of 

POTWs in the district.  Hence, wastewater impacts associated with the disposal of water-borne 

clean-up waste material generated from PAR 1113 affected coating categories are not considered 

significant.  With the increasing trend toward less toxic water-borne, it is likely that there will be 

less adverse impacts to water quality.  Therefore, PAR 1113 will not adversely affect water 

resources, water quality standards, groundwater supplies, water quality degradation, existing 

water supplies or wastewater treatment facilities.   

IX. b), n):  Historically, potential water demand to reformulate conventional coatings into 

waterbased coatings and to clean up waterbased coatings has not resulted in a significant adverse 

impact on water demand or deplete groundwater supplies.  As shown in Table 2-9, water demand 

impacts associated with the manufacture and clean-up of water-borne formulations (included as a 
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“worst-case”), currently and in the future, are anticipated to create a negligible incremental water 

demand impact and do not exceed the SCAQMD’s significant threshold of 5,000,000 gallons per 

day.   

While it is not possible to predict water shortages in the future, existing entitlements and 

resources in the district provide sufficient water supplies that currently exceed demand.  Further, 

according to the Metropolitan Water District (MWD), the largest supplier of water to California, 

“For its part, Metropolitan expects to be able to meet 100 percent of its member agencies’ water 

needs for the next ten years, even during times of critical drought. Metropolitan and its member 

agencies have identified and are implementing programs and projects to assure continued reliable 

water supplies for at least the next 20 years.”1  MWD is expected to continue providing a reliable 

water supply through developing a portfolio of diversified water sources that includes: 

cooperative conservation; water recycling; and groundwater storage, recovery, and replenishment 

programs.  Other additional water supplies will be supplied in the future as a result of water 

transfer from other water agencies, desalination projects and state and federal water initiatives, 

such as CALFED and California’s Colorado River Water Use Plan.   

TABLE 2-9 

Historical and Projected Water Demand for Reformulated Coatings 

Year Projected 

Population
a
 

(millions 
of people) 

Projected 

Water 

Demand
b
 

(bgy) 

Projected 

Coating 

Sales
c
 

(mgy) 

Projected 

Mfgr 

Demand
d
 

(mgy) 

Projected 

Cleanup 

Demand
e
 

(mgy) 

PAR 1113 

Total 

Demand
f
 

(mgy) 

Total 

Impacts
g
 

(% Increase) 

2003 16.46 1,635.55 2.79 2.79 2.79 5.58 0.0003 

2006 17.04 1,414.84 3.07 3.07 3.07 6.14 0.0004 

a Population projections obtained from SCAG’s 1998 RTP. 
b Water demand and supply projections obtained from Hydrology Existing Setting in 2003 AQMP.  AF (acre- feet) 
equals approximately 326,000 gallons 
c  SCAQMD Staff Report for PAR 1113. 
d Assumes that one gallon of water will be used to manufacture one gallon of coating applied.  Also assumes as a 

“worst-case” scenario, that all affected coatings used in the SCAQMD’s  jurisdiction were manufactured here. 
e Assumes that one gallon of water will be used to clean-up equipment for every gallon of coating applied.  Also 

assumes as a “worst-case” scenario, that full conversion of affected coating categories to water-borne formulations 
occurs in 2006. 
f Total amount of manufacturer and clean-up water demand. 
g The percentage increase in water demand as a result of the incremental increase due to water clean-up of water-

borne coating material. 

Acronyms:   bgy = billion gallons per year;    mgy = millions of gallons per year 

 

As shown in Table 2-9, it is within the capacity of the local water suppliers to supply the small 

incremental increase in water demand associated with the implementation of PAR 1113.  

Sufficient water supplies are available to serve the project from existing entitlements and no are 

                                                 
1 From Metropolitan Water District, Annual Progress Report to the California’s State Legislature, February 2002. 
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new or expanded entitlements are needed to implement the proposed project.  Therefore, no 

significant water demand impacts are expected as the result of implementing PAR 1113. 

IX. g), h): Since PAR 1113 does not require construction of new structures, it will not result in 

placing housing in a 100-year flood hazard areas.  Architectural coating contractors are not 

expected to change their existing current practices so any flood hazards would be part of the 

existing setting. 

IX. c), d), e):  The proposed project would not change current architectural coating application or 

practices.  Consequently, no major construction activities will be necessary to comply with PAR 

1113, so the proposed project will not alter any existing drainage patterns, increase the rate or 

amount of surface runoff water that would exceed the capacity of existing or planned stormwater 

drainage systems. 

IX. l), m), o): Because no significant increase of water or waste results from the coating activity, the 

proposed project would not generate additional volumes of wastewater that could exceed the 

capacity of existing stormwater drainage systems or require the construction of new wastewater or 

stormwater drainage facilities.   

IX. k): Since the proposed project will not change architectural coating operations, no changes to 

existing wastewater treatment permits would be necessary so they would still be expected to 

comply with existing wastewater treatment requirements of the applicable Regional Water 

Quality Control Board.   

IX. i), j):  Since PAR 1113 does not require construction of new facilities, it will not alter existing 

flood risks or risks from seiches, tsunami’s or mudflow conditions. 

Based on the above considerations, significant adverse impacts to hydrology and water quality are 

not expected from PAR 1113.  Since there are no significant adverse impacts, no mitigation 

measures are required. 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    
X. LAND USE AND PLANNING.  Would the 

project: 
 

   

a) Physically divide an established community? 
 

¤  ¤  þ  

b) Conflict with any applicable land use plan, policy, 
or regulation of an agency with jurisdiction over 
the project (including, but not limited to the 
general plan, specific plan, local coastal program 

¤  ¤  þ  
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or zoning ordinance) adopted for the purpose of 
avoiding or mitigating an environmental effect? 

 
c) Conflict with any applicable habitat conservation 

or natural community conservation plan? 
 

¤  ¤  þ  

 
X. a.): Lowering the VOC content limit of certain coatings at affected facilities will not create 

divisions in any existing communities because there is no anticipated change to current 

architectural coating practices.  Further, the proposed project does not require construction of any 

features, such as freeways, that would physically divide an established community. 

X. b), c): Architectural coating operations would still be expected to comply, and not interfere, with 

any applicable land use plans, zoning ordinances, habitat conservation or natural community 

conservation plans.  There are no provisions of the proposed project that would directly affect 

these plans, policies, or regulations.  Land use and other planning considerations are determined 

by local governments and no present or planned land uses in the region or planning requirements 

will be altered by the proposed project.  No new development or alterations to existing land use 

designations will occur as a result of the implementation of the proposed amendments.  It is not 

anticipated that existing land uses located in the district would require additional land to continue 

current operations or require rezoning as a result of implementing PAR 1113.  Therefore, no 

significant adverse impacts affecting existing or future land uses are expected. 

Based on the above consideration, significant adverse impacts to land use and planning are not 

expected from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures 

are required. 

 
 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    

XI. MINERAL RESOURCES.  Would the project: 
 

   

a) Result in the loss of availability of a known 
mineral resource that would be of value to the 
region and the residents of the state? 

 

¤  ¤  þ  

b) Result in the loss of availability of a locally-
important mineral resource recovery site 
delineated on a local general plan, specific plan or 
other land use plan? 

 

¤  ¤  þ  
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XI. a), b): There are no provisions of the proposed amended rule that would directly result in the loss 

of availability of a known mineral resource, such as aggregate, coal, shale, etc. of value to the 

region and the residents of the state, or of a locally-important mineral resource recovery site 

delineated on a local general plan, specific plan or other land use plan.  The proposed project 

would lower the VOC content of certain coatings which needs no mineral resource to reformulate. 

Based on the above consideration, significant adverse impacts to mineral resources are not expected 

from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures are 

required. 

 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    

XII. NOISE.  Would the project result in: 
 

   

a) Exposure of persons to or generation of noise 
levels in excess of standards established in the 
local general plan or noise ordinance, or 
applicable standards of other agencies? 

 

¤  ¤  þ  

b) Exposure of persons to or generation of 
excessive groundborne vibration or 
groundborne noise levels?  

 

¤  ¤  þ  

c) A substantial permanent increase in ambient 
noise levels in the project vicinity above levels 
existing without the project? 

 

¤  ¤  þ  

d) A substantial temporary or periodic increase in 
ambient noise levels in the project vicinity 
above levels existing without the project? 

 

¤  ¤  þ  

e) For a project located within an airport land use 
plan or, where such a plan has not been adopted, 
within two miles of a public airport or public 
use airport, would the project expose people 
residing or working in the project area to 
excessive noise levels? 

 

¤  ¤  þ  

f) For a project within the vicinity of a private 
airstrip, would the project expose people 
residing or working in the project area to 
excessive noise levels? 

 

¤  ¤  þ  
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XII. a), b), c), d): Excessive generation of noise, excessive groundborne vibration, or substantial 

increase in ambient noise levels is generally not associated with architectural coating operations.  

The proposed project is not expected to increase noise levels relative to existing noise levels that 

are currently generated from the application and use of architectural coatings.  Since architectural 

coating operations are not noise intensive, it is expected that painting contractors would comply 

with existing relevant local community noise standards and ordinances.  In addition to noise 

generated by coating contractors operations, noise sources from adjacent sources may include 

nearby freeways, truck traffic to adjacent businesses, and operational noise from adjacent 

businesses.  In general, the primary noise source at existing facilities that use architectural 

coatings is generated by vehicular traffic, such as trucks transporting raw materials to the facility, 

trucks hauling wastes away from the facility, trucks to recycle waste or other materials, and 

miscellaneous noise such as spray equipment (i.e. compressors, spray nozzles) and heavy 

equipment use (forklifts, trucks, etc.).  Noise is generated during operating hours, which generally 

range from 6 a.m. to 5 p.m. Monday through Friday.  PAR 1113 is not expected to alter noise 

from existing noise generating sources.  It is likely that contractor or affected facilities using 

architectural coatings are operating in compliance with any local noise regulations that may exist 

in their respective communities.  Additionally, the implementation of PAR 1113 is not expected 

to result in significant noise impacts in residential areas because changing the VOC content will 

not affect noise levels from coating applications.  As with industrial or commercial areas, it is 

assumed that these areas are subject to local community noise standards.  Contractors or do-it-

yourselfers applying compliant PAR 1113 coatings in residential areas are expected to comply 

with local community noise standards.  Thus, the lowering of the VOC content limit requirement 

of affected coating categories would have no additional noise impacts. 

XII. e), f): Lowering the VOC content of coatings affected by PAR 1113 is not expected to alter in 

any way coating operations.  As a result, noise levels will either not change as a result of the 

proposed project and, therefore, will not have an adverse noise impact even if a facility is located 

near an airport or private airstrip.   

Based on the above considerations, significant adverse impacts to noise are not expected from PAR 

1113.  Since there are no significant adverse impacts, no mitigation measures are required. 

 

 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    
XIII. POPULATION AND HOUSING.  Would the 

project: 
 

   

a) Induce substantial growth in an area either 
directly (for example, by proposing new homes 

¤  ¤  þ  
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and businesses) or indirectly (e.g. through 
extension of roads or other infrastructure)? 

 
b) Displace substantial numbers of existing housing, 

necessitating the construction of replacement 
housing elsewhere? 

 

¤  ¤  þ  

c) Displace substantial numbers of people, 
necessitating the construction of replacement 
housing elsewhere? 

 

¤  ¤  þ  

 

XIII. a), b), c):  Human population in the SCAQMD’s jurisdiction is anticipated to grow regardless 

of implementing the proposed project.  The proposed amendments will primarily affect the 

formulation of architectural coatings and are not anticipated to generate any significant effects, 

either direct or indirect on the district's population as no additional workers are anticipated to be 

required to comply with the proposed amendments.  Further, PAR 1113 is not expected to cause a 

relocation of population within the district.  As a result, housing in the district is expected to be 

unaffected by the proposed amendments.  The population will not grow directly as a result of the 

proposed amended rule and the coating activity will not indirectly induce growth in the area of the 

coating facilities.  The construction of single- or multiple-family housing units would not be 

required as a result of implementing the proposed project.  Therefore, existing housing or 

populations in the district are not anticipated to be displaced necessitating the construction of 

replacement housing elsewhere.  

Based on the above considerations, significant adverse impacts to population and housing are not 

expected from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures 

are required. 

 

 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    

XIV.   PUBLIC SERVICES.  Would the proposal 
result in substantial adverse physical impacts 
associated with the provision of new or 
physically altered governmental facilities, need 
for new or physically altered government 
facilities, the construction of which could cause 
significant environmental impacts, in order to 
maintain acceptable service ratios, response 
times or other performance objectives for any of 
the following public services: 
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 a) Fire protection? ¤  ¤  þ  
 b) Police protection? ¤  ¤  þ  
 c) Schools? ¤  ¤  þ  
 d) Parks? ¤  ¤  þ  
 e) Other public facilities? ¤  ¤  þ  
 

XIV. a), b): The proposed amendments will not substantially increase the amount of businesses or 

equipment in the district.  Reformulation of coatings is not expected to require new or additional 

fire fighting resources or police protection.  In fact, PAR 1113 may actually result in fewer 

impacts to public service agencies because compliant coatings are expected to be formulated with 

less hazardous materials compared to current coatings. Any increase in accidental releases of 

compliant coating materials would be expected to result in a concurrent reduction in the number 

of accidental releases of existing coating materials.  As a result, the net number of accidental 

releases would be expected to remain constant, allowing for population growth in the district.  

Additionally, future compliant coating materials are not expected to cause significant adverse 

human health impacts, so accidental release scenarios would be expected to pose a lower risk to 

the public and responding fire and police departments.  Furthermore, if manufactures continue to 

use solvents such as texanol, propylene glycol, ethylene glycol, etc., in their compliant water-

borne coatings, fire departments would not be expected to experience adverse impacts because in 

general these solvents are less flammable solvents and, therefore, create fewer emergency 

incidents.  Demands on public service systems are not expected to increase and impacts to these 

systems are, therefore, not considered to be significant because any potential increase in the use of 

flammable substances, such as acetone, are expected to be minor and, as a result, are not expected 

to be adversely affect performance objectives, service ratios, response times, etc.   

XIV. c), d):  Because coating operations are not expected to change, contractor operations or 

affected facilities are not expected to require new employees.  As noted in item “XIII. Population 

and Housing,” the proposed project will not increase population growth in the district.  

Consequently, no new impacts to schools, parks or other recreational facilities are foreseen as a 

result of implementing the proposed amendments to Rule 1113.   

XIV. e):  The proposal would not result in the need for new or physically altered government 

facilities in order to maintain acceptable service ratios, response times or other performance 

objectives. 

Based on the above considerations, significant adverse impacts to public services are not expected 

from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures are 

required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    
XV. RECREATION.   
 

   

a) Would the project increase the use of existing 
neighborhood and regional parks or other 
recreational facilities such that substantial 
physical deterioration of the facility would occur 
or be accelerated.? 

 

¤  ¤  þ  

b) Does the project include recreational facilities or 
require the construction or expansion of 
recreational facilities that might have an adverse 
physical effect on the environment? 

 

¤  ¤  þ  

 

XV. a), b): The proposed amendments will not generate additional demand for, or otherwise affect 

land used for recreational purposes.  The proposed amendments are not expected to have adverse 

affects on land uses in general.  As discussed under “Land Use and Planning” above, there are no 

provisions in the proposed project that would affect land use plans, policies or ordinances, or 

regulations.  Land use and other planning considerations are determined by local governments; no 

land use or planning requirements will be altered by the proposal.  As already noted in item “XIII, 

Population and Housing”, the proposed project is not expected to increase population growth in 

the district because no additional employees would be required to apply lower VOC coatings so 

no additional demand for parks is anticipated.  Further, the proposed amendments would not 

increase the use of existing neighborhood and regional parks or other recreational facilities or 

include recreational facilities or require the construction or expansion of recreational facilities that 

might have an adverse physical effect on the environment. 

Based on the above considerations, significant adverse impacts to recreation are not expected from 

PAR 1113.  Since there are no significant adverse impacts, no mitigation measures are required. 
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 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    

XVI. SOLID/HAZARDOUS WASTE.  Would the 
project: 

 

   

a) Be served by a landfill with sufficient permitted 
capacity to accommodate the project’s solid waste 
disposal needs? 

 

¤  ¤  þ  

b) Comply with federal, state, and local statutes and 
regulations related to solid and hazardous waste? 

¤  ¤  þ  

 

XVI. a), b): Coating operations are not expected to change as a result of the proposed amendments.  

Similarly, the volume of coatings and coating wastes is not expected to increase as a result of 

implementing PAR 1113.  Therefore, no new solid or hazardous waste will be generated as a 

result of lowering the VOC content limit of certain coatings in Rule 1113.  Affected facilities 

would continue to complying with federal, state, and local statutes and regulations related to solid 

and hazardous waste handling and disposal.  Therefore, potential solid waste impacts are 

considered not significant. 

Based on the above consideration, significant adverse impacts to solid/hazardous waste are not 

expected from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures 

are required. 

 

 
 
 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    

XVII. TRANSPORTATION/CIRCULATION  
Would the project: 

 

   

a) Cause an increase in traffic which is substantial in 
relation to the existing traffic load and capacity of 
the street system (i.e., result in a substantial 
increase in either the number of vehicle trips, the 
volume to capacity ratio on roads, or congestion at 
intersections)? 

 

¤  ¤  þ  

b) Exceed, either individually or cumulatively, a ¤  ¤  þ  
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level of service standard established by the county 
congestion management agency for designated 
roads or highways? 

c) Result in a change in air traffic patterns, including 
either an increase in traffic levels or a change in 
location that results in substantial safety risks? 

 

¤  ¤  þ  

d) Substantially increase hazards due to a design 
feature (e.g. sharp curves or dangerous 
intersections) or incompatible uses (e.g. farm 
equipment)? 

 

¤  ¤  þ  

e) Result in inadequate emergency access? 
 

¤  ¤  þ  

f) Result in inadequate parking capacity? 
 

¤  ¤  þ  

g) Conflict with adopted policies, plans, or programs 
supporting alternative transportation (e.g. bus 
turnouts, bicycle racks)? 

 

¤  ¤  þ  

 

XVII. a), b), f): PAR 1113 is not expected to alter affected coating operations so no additional 

transportation/circulation impacts are expected to occur directly or indirectly as a result of 

lowering the VOC content limit of certain coatings in Rule 1113.  As noted in item XIII, 

Population and Housing, no new employees are expected to be needed at affected facilities and 

therefore no new worker trips that could increase traffic or affect in any way the level of service 

designation for any roadways will result from the proposed amendments.  Similarly, additional 

parking would not be required from implementing PAR 1113.  Because affected coating 

operations are not expected to change, no new or additional raw materials will be needed and, 

therefore, no transport trips that could affect the level of service for roadways will be generated 

from the continued operation of the coating activity. 

XVII. c):  Air traffic patterns are not expected to be directly or indirectly affected by the proposed 

amended rule because the coating activity will not require any air transportation of any materials.  

Since PAR 1113 willnot require transport of materials by air, no increase in any safety risks are 

expected. 

XVII. d), e): The proposed amendments to Rule 1113 does not have direct or indirect impact on 

specific construction design because the proposed project does not require or induce the 

construction of roadway design features.  PAR 1113 simply lowers the VOC content limit of 

certain coatings, so it is expected that the architectural coating operation would not change.   

XVII. g): Affected facilities would still be expected to comply with, and not interfere with adopted 

policies, plans, or programs supporting alternative transportation. The lowering of the VOC 
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content limit of certain coatings in Rule 1113 will not hinder compliance with any applicable 

alternative transportation plans or policies. 

Based on the above considerations, significant adverse impacts to transportation/circulation are not 

expected from PAR 1113.  Since there are no significant adverse impacts, no mitigation measures 

are required. 

 

 

 Potentially 

Significant 

Impact 

Less Than 

Significant 

Impact 

No Impact 

    
XVIII. MANDATORY FINDINGS OF 

SIGNIFICANCE. 

 

   

a) Does the project have the potential to degrade the 
quality of the environment, substantially reduce 
the habitat of a fish or wildlife species, cause a fish 
or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or 
animal community, reduce the number or restrict 
the range of a rare or endangered plant or animal 
or eliminate important examples of the major 
periods of California history or prehistory? 

 

¤  ¤  þ  

b) Does the project have impacts that are 
individually limited, but cumulatively 
considerable?  ("Cumulatively considerable" 
means that the incremental effects of a project are 
considerable when viewed in connection with the 
effects of past projects, the effects of other current 
projects, and the effects of probable future 
projects) 

 

¤  ¤  þ  

c) Does the project have environmental effects that 
will cause substantial adverse effects on human 
beings, either directly or indirectly? 

 

¤  ¤  þ  

 

XVIII. a): As discussed in items I through XVII above, the proposed amended rule has no potential 

to cause significant adverse environmental effects because it would a result in lowering the VOC 

content limit of certain coatings in Rule 1113.  Therefore, the proposed project is not expected to 

degrade the quality of the environment, substantially reduce the habitat of a fish or wildlife 
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species, cause a fish or wildlife population to drop below self sustaining levels, threaten to 

eliminate a plant or animal community, reduce the number or restrict the range of a rare or 

endangered plant or animal.  Similarly, PAR 1113 would not eliminate important examples of the 

major periods of California history or prehistory or otherwise degrade cultural resources.   

XVIII.b)  Based on the foregoing analyses, since PAR 1113 will not result in project-specific 

significant environmental impacts and indeed will reduce emissions, PAR 1113 is not expected to 

cause cumulative impacts in conjunction with other projects that may occur concurrently with or 

subsequent to the proposed project.  Cumulative air quality impacts from the proposed 

amendments, PAR 1171, previous amendments and all other AQMP control measures considered 

together are not expected to be significant because implementation of all AQMP control measures 

is expected to result in net emission reductions and overall air quality improvement.  As described 

in Chapter 1, there is little overlap between the proposed amendments for Rules 1171 and 1113.  

Where effects do overlap, the effects are typically beneficial.  Furthermore, PAR 1113 impacts 

will not be "cumulatively considerable" because the incremental impacts are not considerable 

when viewed in connection with the effects of past, current, or probable future projects.   

XVIII.c)  Based on the foregoing analyses, PAR 1113 is not expected to cause significant adverse 

effects on human beings, either directly, or indirectly.  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
A P P E N D I X   A 

 

 

P R O P O S E D   A M E N D E D   R U L E   1 1 1 3   

 

 –  A R C H I T E C T U R A L   C O A T I N G S  

 

 

 

In order to save space and avoid repetition, please refer to the latest versions of the proposed 
amended Rule 1113 located elsewhere in the rule package.  The “Version C” of the proposed 
amended rule was circulated with the Draft EA that was released on September 25, 2003 for a 30-
day public review and comment period ending October 24, 2003.  

Original hard copies of the Draft EA, which include the “Version C” of the proposed amended rule, 
can be obtained through the SCAQMD Public Information Center at the Diamond Bar headquarters 
or by calling (909) 396-2039. 
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