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INTRODUCTION

A. OVERVIEW

In Volume Il of the Initial Statement of Reasons (ISOR) for Proposed Amendments to
the California Consumer Products Regulation, we present our technical justification and
analysis of the Mid-term Measures proposed amendments to the consumer products
regulation. Included inthis TSD is the following information:

. adiscussion of the process used to develop the proposed amendments;

. adiscussion of the technical basis for the proposed amendments,

. areview of the emissions from the proposed categories for regulation and the
overall need for the emission reductions;

. a description of the proposed amendments and the consumer product categories
proposed for regulation;

. an analysis of the environmental and expected economic impacts from the
proposed amendments; and

. adiscussion of future activities related to the mid-term measures.

B. ENABLING LEGISLATION

In 1988, the Legislature enacted the California Clean Air Act (CCAA or “the Act”),
which declared that attainment of the California state ambient air quality standardsis
necessary to promote and protect public health, particularly the health of children, older
people, and those with respiratory diseases. The Legislature also directed that these standards
be attained by the earliest practicable date.

This landmark legislation made consumer products part of the clean air challenge by
adding section 41712 to the California Health and Safety Code (HSC) which, along with
subsequent amendments, requires the Air Resources Board (ARB/Board) to adopt regulations
to achieve the maximum feasible reduction in volatile organic compounds (VOCs) emitted by
consumer products. In addition, the ARB must: 1) determine that adequate data exist to
adopt the regulations; 2) adopt regulations that are technologically and commercially feasible;
3) adopt regulations that are necessary; 4) adopt regulations that do not eliminate of any
product form; and 5) require specific consultation with health professionals to ensure any
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V OC reductions from health benefit products do not compromise the health benefits of the
products. In enacting section 41712, the L egislature gave the ARB new authority to control
emissions from consumer products, an area that had previously been subject to very few air
pollution control regulations.

C. BACKGROUND
1. Consumer Product Regulations Adopted to Date

To date, the Board has taken several actions to fulfill the legislative mandate. Four
regulations have been adopted regulating a total of 28 consumer product categories and
35 categories of aerosol paints. (A complete summary of the regulations adopted and dates of
regulatory amendmentsis provided in Appendix D.)

On November 8, 1989, the ARB adopted a regulation for reducing VOC emissions
from antiperspirants and deodorants (the “antiperspirant and deodorant regulation;” sections
94500-94506.5, Title 17, California Code of Regulations (CCR)) (ARB, 1989a-b). The ARB
then adopted a more comprehensive regulation for reducing VOC emissions from 26
additional categories of consumer products, which was adopted by the Board in two phases
(the “ Consumer Products Regulation;” sections 94507-95417, Title 17, CCR)(ARB, 1990a-c;
ARB, 1991 a-c). Phasel was adopted on October 11, 1990, and Phase |1 was adopted on
January 9, 1992. These regulations reduce VOC emissions primarily through specification of
maximum allowable VOC content limits (by weight percent) for individual product
categories.

On September 22, 1994, the Board adopted the third regulation, the “ Alternative
Control Plan Regulation for Consumer Products’ (the “ACP’) (ARB, 1994a-b). The ACPisa
voluntary, market-based regulation that employs the well-established concept of an aggregate
emissions cap or “bubble.” This program supplements existing regulations by providing
consumer products and aerosol coatings manufacturers additional flexibility when formulating
consumer products. Thisregulation is contained in Title 17, CCR sections 94540-94555.

The Board adopted a fourth regulation on March 23, 1995, the “Regulation to Reduce
Volatile Organic Compound Emissions from Aerosol Coating Products’ (the “aerosol coating
regulation”) (ARB, 1995 a-b). Thisregulation limits the VOC content of 35 categories of
aerosol coatings. At the same time, the ACP was amended to make it possible to “bubble”
aerosol coatings emissions. The aerosol coatings regulation is contained in
Title 17, CCR, sections 94520-94528.

2. The State | mplementation Plan

On November 15, 1994, the ARB adopted the State |mplementation Plan (SIP) for
ozone (ARB, 1994c). The SIP serves as California s overall long-term plan for attainment of
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the federal ambient air quality standard for ozone. Together with significant reductions from
stationary industrial facilities, mobile sources (e.g. cars, trains, boats), and other area sources
(e.g. architectural and industrial maintenance coatings), the reductions in the consumer
products element of the SIP are an essential part of California' s effort to attain the air quality
standards for ozone. The VOC reductions from consumer products are also needed to help
several local air pollution control districts meet rate-of-progress requirements in the federal
Clean Air Act (CAA).

The consumer products component of the SIP is a multi-faceted program comprised of
“near-term”, “mid-term”, and “long-term” control measures. The near-term SIP measures are
our existing consumer products regulations. The mid-term measures consist of regulations to
cover additional product categories not currently subject to the existing regulations. The
long-term measures rely on new technologies with components of market incentives and
consumer education.

In the SIP, the ARB has committed to an overall 85 percent reduction in consumer
product emissions by the year 2010 (including the adopted regulations). Thisreduction is
necessary for the South Coast Air Basin, among others, to attain the federal ozone standard
and meet the rate-of-progress requirements under the CAA. Under the SIP, the various
control measures will contribute the following emission reductions:

30 percent will come from the near-term measures,
25 percent will come from the mid-term measures,
30 percent will come from the long-term measures.

The mid-term measures component is important both to the consumer products SIP
element and our effort to achieve the maximum feasible reduction in the VOC emissions from
consumer products as required by HSC section 41712. Asindicated above, our commitment
isto achieve an additional 25 percent reduction relative to the uncontrolled 1990 consumer
product emissions by the year 2005. This translates to a 60 tons per day emission reduction
goal or about a 50 percent reduction in emissions. In the SIP, we indicated these reductions
would come from consumer product categories not regulated under the near-term measures.
We also committed to adopting these measures by July 1, 1997, and to obtain the reductions
by the year 2005. These mid-term measures emission reductions are necessary for the
Sacramento Metropolitan Area and Ventura County Air Pollution Control District to
demonstrate ozone attainment by 2005. They are also necessary for other districts to show
continuing rate-of-progress.

As part of the mid-term measures component, we also committed to establishing a
“Consumer Products Working Group” (CPWG) to help facilitate the development and
implementation of future consumer products control measures. Thisworking group would be
advisory in nature and comprised of representatives from the ARB, industry, environmental
groups, the local districts, and the United States Environmental Protection Agency (U.S.
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EPA). Itsrole would be to provide aforum for ongoing communication, cooperation, and
coordination in the development of consumer product control measures.

On November 15, 1994, the ARB submitted the consumer products Phase | and 11
regulations and the antiperspirant and deodorant regulation to the U.S. EPA for approval asa
SIP revision. On January 13, 1995, the U.S. EPA found the submittal complete and approved
the regulations on February 14, 1995. The U. S. EPA’s approval of the consumer products
regulations was published in the Federal Register on August 21, 1995. The ACP was
submitted to the U.S. EPA on August 27, 1996.

3. Comparable Federal Regulations

The U.S. EPA recently published a proposed rule, National Volatile Organic
Compound Emissions Standards for Consumer Products, which appeared in the April 2, 1996,
Federal Register (Vol. 61, No. 64, pages 14531-14543). Thisregulation issimilar to the
ARB's consumer products regulation, although some differences do exist. The proposed rule
specifies VOC standards for consumer products. The U.S. EPA's proposed rule applies
nationwide to consumer product manufacturers, importers, and distributors (but not retailers),
while the ARB regulation applies to any person (including retailers) who “sells, supplies,
offers for sale, or manufactures consumer products for use in the State of California’. The
U.S. EPA'srule does not regulate several product categories which are regulated under the
ARB regulation and does not regulate any of the categories under consideration in the mid-
term measures amendments. All of the VOC standardsin the U.S. EPA's proposed rule have
a standard effective date of September 1, 1996, whereas the VOC standards in the existing
ARB regulation and the proposed mid-term measures amendments to this regulation are
phased in at various dates from 1993 to 2005. Unlike the ARB regulation, the U.S. EPA's
proposed rule does not have a second tier of “future effective” VOC standards for any product
category. Finally, the U.S. EPA's proposed rule has an unlimited “ sell-through” period for
noncomplying products manufactured before the effective date of the standards, whereas
Californialaw allows athree year sell-through period.

Whenever possible, the ARB strives to harmonize its rules with federal regulations
addressing the same issues. However, Phase | of the ARB consumer products regulation has
been in existence since 1990, and Phase |1 was adopted by the Board in 1992. Both phases,
therefore, predate the proposed U.S. EPA regulation by several years. Additionally, the
proposed U.S. EPA regulation is less effective in reducing emissions than is the ARB
regulation in several areas because it has less stringent standards for many categories and does
not set limits for any of the mid-term measures categories. Consequently, amending the
California consumer products regulation to eliminate conflict with the U.S. EPA's regulation
would reduce the air quality benefits of the regulation and would significantly change the
rulesin California after manufacturers have expended significant resources to comply with
them. In summary, given the serious nature of the air pollution problem in California, the
benefit to human health and the environment justifies a California consumer products

Volumelll, Chapter |, Page 12



regulation that results in greater emission reductions than would the proposed U.S. EPA
regulation.
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DEVELOPMENT OF PROPOSED AMENDMENTS

A. PROCESS FOR DEVELOPING PROPOSED STANDARDS

Our efforts to fulfill the consumer product’s Mid-term Measures State |mplementation
Plan commitment began with the formation of the Consumer Products Working Group
(CPWG) and itsfirst meeting on April 11-12, 1995. Based on the comments at that meeting,
two technical subgroups were formed, one for the Mid-term Measures efforts (“Mid-term
M easures Subgroup”) and one for our reactivity/scientific activities (* Reactivity Subgroup”).
Subsequent to that meeting, we conducted seven public workshops, five meetings of the
CPWG, two meetings of the Mid-term Measures Subgroup and Ad Hoc Categories
Committee, and six meetings of the Reactivity Subgroup. A summary of these meetingsis
presented in Table I1-1 below. In addition to these more formal meetings, staff conducted
over 17 teleconferences, three video conferences, and numerous individual meetings with
interested stakeholders to gather the technical information necessary to develop the Mid-term
M easures amendments to the consumer products regulation. In addition, staff reviewed all
available technical literature, patents, and trade journals to obtain information upon which to
base the amendments. To gather specific information on the sales and emissions from the
categories selected for evaluation under the Mid-term Measures effort, the staff also
conducted a comprehensive survey entitled the “ARB’ s 1994/1995 Mid-term Measures
Survey” (Survey). To maximize Survey response, staff made 1,700 telephone calls to non-
respondents. Thisis discussed in more detail in Chapter IV, “Emissions’.

Tablell-|
Summary of Mid-term M easures Public M eetings
Date M eeting L ocation
April 11-12, 1995 Consumer Products Working Group Sacramento, CA
July 11, 1995 Reactivity Subgroup Sacramento, CA
July 12, 1995 Mid-term Measures Subgroup Sacramento, CA
October 17, 1995 Consumer Products Working Group Sacramento, CA
Reactivity Subgroup
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Tablell-l (continued)
Summary of Mid-term M easures Public M eetings

Date M eeting L ocation
October 18, 1995 Mid-term Measures Subgroup Sacramento, CA
(Ad Hoc Categories Committee)

January 18, 1996 Mid-term M easures Workshop Sacramento, CA
Reactivity Subgroup

April 16, 1996 Consumer Products Working Group Sacramento, CA
Mid-term M easures Workshop

June 19, 1996 Reactivity Subgroup Sacramento, CA

October 29, 1996 Consumer Products Working Group Sacramento, CA
Reactivity Subgroup

October 30, 1996 Mid-term M easures Workshop Sacramento, CA

February 4, 1997 Mid-term M easures Workshop Sacramento, CA
Reactivity Subgroup

March 12, 1997 Mid-term M easures Workshop San Francisco, CA

April 15, 1997 Mid-term M easures Workshop Sacramento, CA

May 20, 1997 Consumer Products Working Group Sacramento, CA

May 21, 1997 Mid-term M easures Workshop Sacramento, CA

B. EVALUATION OF ALTERNATIVES

The first step in developing the Mid-term Measures was to identify unregulated
product categories that have the greatest potential for cost-effective emission reductions. To
identify and prioritize these product categories, we reviewed the data from the United States
Environmental Protection Agency’s (U.S. EPA) 1990 survey of 245 consumer and
commercial product categories. To assist usin reviewing the U.S. EPA’s survey data, we
formed an Ad Hoc Categories Committee with industry representatives from the Mid-term
Measures Subgroup. This committee helped usto identify and prioritize product categories
for inclusion in the Mid-term Measures survey.

After reviewing the U.S. EPA’ s survey results and excluding product categories that
the ARB and local air districts already regulate, we identified 92 product categories that
warranted further investigation for inclusion in the Mid-term Measures survey. These
categories warranted further investigation because they had relatively high volatile organic
compound (VOC) emissions and appeared to have a potential for emission reduction.
However, after further review of the U.S. EPA’ s survey data we found that 34 of these 92
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product categories consist primarily of industrial or agricultural products which the ARB has
no authority to regulate. Therefore, we decided to include the remaining 58 product
categories in the 1995 Mid-term Measures survey. After compiling the Mid-term Measures
survey results, we found that 19 of the 58 categories surveyed had low emissions (less than
0.1 ton per day each) and alow potential for emission reductions. Therefore, we decided to
focus our control efforts on the 39 remaining product categories. Based on comments from
industry and similarities in product function, the 39 product categories were regrouped into
32 product categories.

Following further investigation of the 32 product categories and based on industry’s
comments, we determined that 13 of the remaining 32 categories warrant further study before
we investigate the feasibility of developing proposed VOC standards. These categories are
either: 1) health benefit products requiring consultation with the Department of Health
Services and expertsin the field of public health, as required by the Health and Safety Code;
2) soap products with VOC’ s that may go down-the-drain and biodegrade in the sewer
system; 3) 100 percent solvent categories which require further technical study regarding
potential reformulation options; or 4) multipurpose dry lubricants which also require further
technical study. A further discussion of the basis for postponing consideration of these
13 product categoriesis contained in Chapter IX. We later decided to exclude the selective
terrestrial herbicide category because data demonstrated that the majority of VOCs in these
products form a salt and do not evaporate. Consequently, we are currently proposing VOC
standards for the remaining 18 product categories.

Theinitial draft standards were proposed at the February 4, 1997, public workshop. In

response to industry concerns regarding the technological and commercial feasibility of these
initial standards, many of them were revised prior to making this proposal to the Board.

Volumelll, Chapter I, Page 18



TECHNICAL BASISFOR THE PROPOSED AMENDMENTS

Health and Safety Code section 41712 requires all consumer product regulations
adopted by the Board to be technologically and commercially feasible. During the
development of the Phase | and 11 consumer product regulations, the ARB staff established
guidelines in setting the standards to ensure that these statutory criteria were met. Also,
revisions to section 41712 as of September, 1996, require that consumer product regulations
not eliminate a product form. These guidelines and statutory criteria were followed in setting
the proposed standards for the Mid-term Measures. A detailed discussion of the technical
basis for each proposed standard isincluded in Chapter V1 of the Technical Support
Document.

The Mid-term Measures standards were targeted towards the lower volatile organic
compound (VOC) content technologies within a product category. In doing this,
consideration was given to preserve the various product forms within each category. In all
categories proposed for regulation, with the exception of the aerosol form of hair shine, there
exist products on the market which currently comply. However, the proposed 55 percent
VOC standard for hair shine products (effective January 1, 2005) may be achieved for the
aerosol form through the transfer of technology used to formulate hair spray (see Chapter V1).
This fact creates a strong presumption that the proposed standards are both technologically
and commercially feasible. Further discussion of these conceptsis presented below.

A. TECHNOLOGICALLY FEASIBLE

Health and Safety Code section 41712(b) requires the Board to adopt consumer
product regulations that are “technologically feasible”. Technological feasibility isadifferent
concept than “commercial feasibility”, and does not take into account the cost of the
complying product. The staff believes that a proposed standard is technologically feasible if it
meets at least one of the following criteria: (1) the standard is already being met by at |east
one product within the same category, or (2) the standard can reasonably be expected to be
met in the time frame provided through additional development efforts. With the exception of
the aerosol form of “hair shine” and the hard paste wax form of “automotive wax, polish,
sealant or glaze”, our survey results show that a number of products are currently marketed
that comply with both the first tier and second tier standards for all of the product categories
under consideration. In the case of “hair shine”, this category is closely related to the “hair
spray” category from the Phase Il regulation. The second tier standard for “hair spray” is
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55 percent VOC, and manufacturers expect to be able to comply with this limit by June of
1999. Because of the similarities between the hair spray and hair shine categories, the
technologies that allow hair spray to comply with a 55 percent VOC standard should allow
hair shine to also meet a 55 percent VOC limit. In the case of the hard paste wax form of
“automotive wax, polish, sealant or glaze”, a complying product entered the marketplace after
our survey was conducted. Appendix E shows the number of complying products and
complying market share for the Phase | and Phase I consumer product categories. This
shows awide range in complying market share similar to our Mid-term M easures proposal.

In setting the proposed standards for the Mid-term Measures categories, staff made an
effort wherever possible to ensure that multiple reformulation technol ogies exist which would
allow products to comply. Proposed standards were set at VOC levels that staff determined
could be met without increased use of Toxic Air Contaminants or ozone-depleting
compounds. General reformulation options included addition of water with cosolvents,
development of emulsion products, use of low vapor pressure volatile organic compound
solvents, use of non-VOC propellants, and use of exempt solvents. Multiple reformulation
options allow flexibility in the design of compliant products, ensuring that efficacious, cost-
effective products will be brought to the marketplace.

B. COMMERCIALLY FEASIBLE

Health and Safety Code section 41712(b) also requires the Board to adopt consumer
product regulations that are “commercially feasible’. The term “commercially feasible” is not
defined in State law. Ininterpreting thisterm, the staff has utilized the reasoning employed
by the United States Court of Appeals for the District of Columbia in interpreting the federal
Clean Air Act. Intheleading case of International Harvester Company v. Ruckelshaus,

(D.C. Cir. 1973) 478 F. 2d 615, the Court held that the United States Environmental
Protection Agency could promulgate technology-forcing motor vehicle emission standards
which might result in fewer models and a more limited choice of engine types for consumers,
as long as the basic market demand for new passenger automobiles could be generally met.

Following this reasoning, the staff has concluded that a regulation is“commercially
feasible” aslong as the “basic market demand” for a particular consumer product can be met.
“Basic market demand” is the underlying need of consumers for a product to fulfill abasic,
necessary function. This must be distinguished from consumer “preference”, which may be
towards specific attributes of a particular product. A “preference’ is the choice of consumers
for a certain product or products based upon fragrance, cost, texture, etc. By way of example,
aconsumer may need a floor wax stripper to remove aged or worn polish from their floor.
Consumers may choose an ammoniated stripper because they prefer the performance
characteristics, or they may choose a non-ammoniated stripper because they dislike the smell
of ammonia. Thisdistinction is not recognized by all parties. Some commenters have
expressed the view that consumers do not have a “basic market demand” for a general class of
products, but that consumers instead have a number of separate and distinct “basic market
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demands’ for many specialty products with differing characteristics. In the category of
“rubber and vinyl protectant”, for example, some protectants are water-based and some are
solvent-based. Some commenters have suggested that it isinappropriate for the ARB to
establish a single standard for rubber and viny!| protectants (based on the “basic market
demand” for a product that will protect rubber or vinyl), because such a standard may not
account for the separate market demand of some consumers for solvent-based “rubber or
vinyl protectants’.

The ARB staff believes this interpretation of “basic market demand” is inconsistent
with the reasoning from the International Harvester case. To adopt such a narrow
interpretation would be inconsistent with the clearly expressed legislative intent that “...the
state board shall adopt regulations to achieve the maximum feasible reduction in reactive
organic compounds emitted by consumer products...” (Health and Safety Code section
41712(a)). In order to achieve emission reductions, manufacturers of high VOC products
which perform the same function as lower VOC counterparts must reduce the VOC'sin their
products. It is expected that when a product formulation changes, some attributes of the
product will also change. If ARB were to establish standards which accounted for every
distinct feature of every product, then each product would require a standard unto itself.
Using this approach, it would be difficult to achieve the maximum feasible reduction in VOC
emissions because changes in formulation would change product features.

Every currently marketed product has some unique features that differentiate it from
other products. Consumers who purchase a particular product have demonstrated a
preference over other competing products. This distinction between “preference” and “basic
market demand” was clearly made in the International Harvester case. In the International
Harvester case, the court stated that the proposed emissions standards would be feasible even
though they might result in the unavailability of certain kinds of vehicles and engine types
people preferred (e.g. fast “muscle” cars), as long as the basic market demand for passenger
cars could be generally met. Applying this principle to consumer products, the proposed
amendments allow the basic market demand to be met for each product category, even though
it may no longer be possible to manufacture products with some specific attributes. The ARB
staff believe that this approach complies with section 41712.

Tables111-1 and 111-2 below list the proposed VOC limits for each category, the
emission reductions and the number and market share of products that currently comply with
the proposed limits. The total emission reductions from both the initial and future-effective
standards (as shown in Table 7 and 8) is 15.3 TPD. Thisrepresents an overall emission
reduction of about 50 percent from the categories proposed for the Mid-term Measures. The
variation in complying market share reflects the fact that each standard is developed
independently based on the available reformulation options.

Volumell, Chapter |11, Page 21



Tablelll-1

First Tier Standards

VOC Number of
Emission Complying
Reduction** Products Complying
Range of Proposed * (pounds) /Total M ar ket
Product Category VOC VOC Limit and Per cent Share
(Effective Date) Content (Wt%) Per cent Complying (%)
Reduction
Automotive Rubbing or Polishing Compound
All Forms (2002) 0-55% 15% 660 16/63 18%
32% 25%
Automotive Wax, Polish, Sealant or Glaze
All Other Forms (2005) 0-95% 15% 1,340 42/146 39%
35% 29%
Hard Paste Wax (2005) 60-80% 45% 480 1*/17 unknown
36% 6% (low)
Instant Detailers (2000) 0-10% 3% 80 4/8 47%
10% 50%
Bug and Tar Remover
All Forms (2002) 0-100% 40% 640 8/32 43%
39% 25%
Carpet & Upholstery Cleaner
Aerosol (2000) 4-18% 7% 80 8/34 44%
16% 24%
Dilutable Non-aerosol 0-13% 0.1% 700 66/ 142 45%
(2000) 60% 46%
Ready-to-use Non- 0-11% 2.5% 50 9/14 71%
aerosol (2000) 31% 64%
Floor Wax Stripper
Non-aerosol (2002) 0-90% 3% 3,440 55/108 69%
54% 51%
General Purpose Degr easer
Aerosol (2002) 10-100% 50% 540 6/59 5%
46% 10%
General Purpose Degr easer
Non-aerosol (2000) 0-100% 10% 2,780 140/193 98%
66% 73%
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Tablelll-1

First Tier Standards

VOC Number of
Emission Complying
Reduction** Products Complying
Range of Proposed * (pounds) /Total M ar ket
Product Category VOC VOC Limit and Per cent Share
(Effective Date) Content (Wt%) Per cent Complying (%)
Reduction
Hair Shine
All Forms (2005) 0-99% 55% 500 5/24 13%
43% 63%
Heavy Duty Hand Cleaner
All Forms (2002) 0-50% 10% 3,340 52/122 58%
56% 43%
M etal Polish/Cleanser
All Forms (2002) 5-100% 30% 280 89/113 90%
42% 79%
Multipurpose Lubricant
All Forms** (2002) 0-100% 60% 2,320 75/133 11%
20% 56%
Non-selective Terrestrial Herbicide
Non-aerosol (2002) 0-30% 3% 5,220 33/42 96%
7% 79%
Paint Remover or Stripper
All Forms (2002) 0-100% 65% 100 59/82 96%
2% 72%
Penetrant
All Forms (2002) 0-100% 60% 160 44/ 100 53%
14% 44%
Rubber and Vinyl Protectant
Aerosol (2005) 0-95% 10% 460 7124 16%
31% 29%
Non-aerosol (2000) 0-100% 3% 1,680 40/75 87%
93% 59%
Silicone-based Multipurpose Lubricant
All Forms** (2005) 0-100% 60% 500 29792 17%
34% 32%
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Tablelll-1
First Tier Standards

VOC Number of
Emission Complying
Reduction** Products Complying
Range of Proposed * (pounds) /Total M ar ket
Product Category VOC VOC Limit and Per cent Share
(Effective Date) Content (Wt%) Per cent Complying (%)
Reduction
Spot Remover
Aerosol (2000) 0-98% 25% 100 10/ 30 78%
65% 65%
Non-aerosol (2000) 0-100% 8% 420 49/75 80%
67% 65%
Under coating
Aerosol (2002) 30-75% 40% 120 9/32 12%
26% 28%
Wasp and Hor net I nsecticide
All Forms (2005) 0-97% 40% 500 5/29 67%
40% 17%
Total emission reductions for the first tier standards and 26,400
the total percent reduction (13.2 tpd)
43%
* A complying product entered the market after our survey was conducted.
*x All forms except solids or semisolids (primarily greases).
Tablelll-2
Second Tier Standards
VOC
Emission Number of
Reduction Complying
Proposed (pounds)** Products Complying
VOC and Total /Total Market
Product Category Limit Per cent Per cent Share
(Effective Date) (W1t%) Reduction (%) Complying (%)
Heavy Duty Hand Cleaner (2005) 5% 4,540 39/122 12%
76% 32%
Multipurpose L ubricant (2005) 45% 4,700 62/133 9%
40% 47%
Paint Remover or Stripper (2005) 50% 420 38/82 38%
10% 46%
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Tablel11-2 (continued)
Second Tier Standards

VOC
Emission Number of
Reduction Complying
Proposed (pounds)** Products Complying
VOC and Total /Total Market
Product Category Limit Percent Percent Share
(Effective Date) (W1t%) Reduction (%) Complying (%)
Penetrant (2005) 45% 300 30/100 37%
27% 30%
Total emission reductionsfor thefirst tier standards 30,600
(26,400 pounds) and the second tier standards
(4,200 pounds) and the total percent reduction
achieved (15.3tpd) 50%
* All forms except solids or semisolids (primarily greases).
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V.
EMISSIONS

In this chapter we provide an overview of California’ s air quality problems and the
need for significant emission reductions from all sources of air pollution. We also describe
the need for the regulation of additional categories of consumer products and provide a
detailed summary of the emissions from the categories proposed for regulation.

A. AMBIENT AIR QUALITY AND THE NEED FOR EMISSIONS REDUCTIONS

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

Ozone

VOCs and nitrogen oxides (NOXx) react in the presence of sunlight to form ozone. The
rate of ozone generation isrelated closely to the rate of VOC (in the form of reactive organic
gases, or ROG) production as well as the availability of NOx in the atmosphere (ARB, 19873,
1987b; Seinfeld, 1989). At low ambient concentrations, ozone is a colorless, odorless gas,
and the chief component of urban smog. It isby far the state’s most persistent and
widespread air quality problem. Air quality data have revealed that 75 percent of the nation’s
exposure to ozone occursin California (ARB, 1994a). Asshown in Figure V-1, the
population-weighted average exposure to 0zone concentrations above the state ambient air
quality standard (of 9 parts per hundred million) in the South Coast Air Basin has been
declining. However, despite this decline and nearly 25 years of regulatory efforts, ozone
continues to be an important environmental and health concern.

It has been well documented that ozone adversely affects the respiratory functions of
humans and animals. Human health studies show that short term exposure to even very low
levels of ozoneinjuresthelung (ARB, 1997b). Ozoneisastrong irritant that can cause
constriction of the airways, forcing the respiratory system to work harder in order to provide
oxygen to the body. Besides shortness of breath, it can aggravate or worsen existing
respiratory diseases such as emphysema, bronchitis, and asthma (ARB, 1987b).
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Chronic exposure to ozone can damage deep portions of the lung. ARB research has
documented permanent lung damage in young adults, aged 14-25, most of whom were life-
long residents of the highly polluted South Coast Air Basin. The research, which provides
some of the most definitive research to date of the potential life-long health threat from poor
air quality, found early signs of permanent lung disease in 104 out of 107 accident victims
who were studied (ARB, 1987b). This study suggests that lung tissue does not fully restore
itself, but rather reacts somewhat like sunburned skin, losing some of its restorative ability
with each exposure and eventually leading to premature or permanent damage (ARB, 1987b).

FigurelV-1
Population-Weighted Exposur e to Ozone Concentrations
Above the State Ambient Air Quality Standard

(See graphicsfile)

Not only does ozone adversely affect human and animal health, but it also affects
vegetation throughout most of Californiaresulting in reduced yield and quality in agricultural
crops and disfiguration or unsatisfactory growth in ornamental vegetation. During the
summer, ozone levels are often highest in the urban centers in Southern California, the San
Joaquin Valley, and Sacramento Valley, which are adjacent to the principal production areas
in the state’ s multibillion dollar agricultural industry. ARB studies indicate that ozone
pollution damage to crops is estimated to cost agriculture over 300 million dollars annually
(ARB, 1987a).

PM,,
Airborne particulate matter (PM ,,) isasolid or liquid substance with less than (<)
10 microns determined as the equivalent aerodynamic diameter. PM ,, can be directly emitted

into the atmosphere as the result of anthropogenic actions such as fuel combustion or natural
causes such as wind erosion. Indirect PM ,, isformed via a complex reaction involving a
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gas-to-particulate matter conversion process in which VOCs can participate. The focus of this
discussion will be on the indirect aerosol formation of PM ,,

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

PM ,, has the greatest impact on the respiratory system because it can reach deep into
the lungs. The elderly, persons suffering from lung or cardiovascular disease, infants and
children, and asthma sufferers have been identified as being at greater risk from exposure to
particulate matter. PM ,, causes irritation of the respiratory tract and may contain toxic
compounds which adhere to the particle surfaces and can enter the lungs. New information
from studies conducted over the past 10 years consistently demonstrates that exposure to
ambient levels of PM ,, adversely impacts human health. These adverse effects include
increased respiratory illness, hospitalizations, and mortality rates (ARB, 1997b). Becauseitis
visible in the atmosphere, PM ,, also contributes to reduced visibility.

To protect California’s population from the harmful effects of ozone and PM ,,,, federal
and state air quality standards for these contaminants have been established. These standards
are shown in Table IV-1. The state hourly ozone standard is 9 parts per hundred million
(pphm) and the national hourly ozone standard is 12 pphm. The state PM ,, standard for a 24
hour period is 50 micrograms per cubic meter (..g/m®), and the national standard is 150 n.g/m?
over a 24 hour period.

TablelV-1
Ambient Air Quality Standardsfor Ozone and PM ,,
Pollutant Averaging Time State Standard National Standard
Ozone 1 hour 9 pphm 12 pphm
(180 wg/m?) (235 ug/m?)
PM 4 Annual Geometric 0 ug/m® | -
M ean 50 ug/m?3 150 pg/m?3
24hour | e 50 ug/m?
Annual Arithmetic
M ean

Volumelll, Chapter IV, Page 28



The vast majority of California’s population who live in urban areas breathe unhealthy
air for much of the year, as clearly shown in Figure 1V-2. Lastly, Figures V-3 and 1V-4 show
that ozone and PM ,,, respectively, are not limited to just urban areas, but can be found in
nearly every county in California. Asshown in these maps, 44 counties are currently
designated as nonattainment for the state ozone standard, while 53 counties are designated as
nonattainment for the state PM ,, standard (ARB, 1997a). These counties contain over 97 and
99 percent, respectively, of California’ s population, a clear indication of the extent and
magnitude of the ozone and PM ,, problemsin California.

FigurelV-2
California Ambient Air Quality Exceedences During 1995

(See graphicsfile)
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FigurelV-3
Area Designations for State Ambient Air Quality Standard for Ozone

Volumell, Chapter IV, Page 30



FigurelV-4
Area Designationsfor State Ambient Air Quality Standard for PM ,,

(See graphicsfile)
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B. WHY REGULATE CONSUMER PRODUCTS?

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

Consumer products comprise an important source of emissions in California because
they are widely distributed, emit VOCs when used, and contribute to the air pollution problem
in California. Although each consumer product may seem to be a small source of emissions,
when the total number of users (e.g., about 32 million people) in Californiais aggregated, the
total VOC emissions become significant. Asthe population in California continues to grow,
the VOC emissions from consumer products will also grow.

Recognizing the importance of the potential impact of VOC emissions from consumer
products, the California L egislature enacted the California Clean Air Act of 1988 (the Act).
The Act declared that attainment of the California state ambient air quality standardsis
necessary to promote and protect public health, particularly the health of children, older
people, and those with respiratory diseases. The Act added section 41712 to the California
Health and Safety Code (HSC), which requires the ARB to adopt regulations to achieve the
maximum feasible reduction in VOCs emitted by consumer products. As part of the
regulatory process, the ARB must determine that adequate data exist to adopt the regulations.
The ARB must also determine that the regulations are technologically and commercially
feasible, necessary, and do not eliminate any product form. To date, VOC standards for 28
categories of consumer products (including antiperspirants and deodorants and aerosol
coatings (35 subcategories)) have been established to meet the requirements of the Act.

The State Implementation Plan (SIP) projects that an 85 percent reduction in consumer
products emissions (from the 1990 baseline year) is hecessary to attain the federal ozone
standard in the South Coast Air Basin. The consumer products regulations as a whole have
not achieved emission reductions even remotely close to this 85 percent goal. The current
regulations will only achieve a 30 percent reduction in VOC emissions from consumer
products by the year 2000. Since much greater additional reductions are necessary to attain
the federal ozone standard, the reductions from the Mid-term Measures are therefore
“necessary” within the meaning of section 41712 of the HSC. In addition, section
41712(b)(1) of the HSC provides that aregulation’s “necessity” isto be evaluated in terms of
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both the state and federal standards. The SIP only addresses the ARB’s commitments to
achieve the federal air quality standard for ozone. The state air quality standard for ozoneis
more stringent than the federal standard, and will require even greater emission reductions to
achieve attainment.

The applicable state and federal law show that both the U.S. Congress and the
California Legislature intended progress toward clean air to be made as quickly as possible.
The Act specifically declares that it is the intent of the Legislature that the state air quality
standards be achieved “...by the earliest practicable date...” (see HSC, sections 40910 and
40913(a); see also the uncodified section 1(b)(2) of the Act (Stats. 1988, Chapter 1568)). A
similar intent is expressed in the federal Clean Air Act, which declares that the federal air
guality standards are to be achieved “...as expeditiously as practicable...” (see sections
172(a)(2), 181(a), and 188(c) of the federal Clean Air Act). For all of the reasons described
above, the proposed amendments are “necessary” within the meaning of HSC section 41712.

Achieving significant VOC reductions from consumer productsis a key element of the
SIP (ARB, 1994b, 1994c, 1994d, 1994¢). The SIP was adopted by the ARB on
November 15, 1994, and serves as California’s overall long-term plan for the attainment of the
federal ambient air quality standard for ozone by early next century. Together with
significant reductions from stationary industrial facilities, mobile sources (e.g., cars, trains,
boats), and other area sources (e.g., architectural and industrial maintenance coatings), the
reductions in the consumer products element of the SIP are an essential part of Californias
effort to attain the air quality standards for ozone. The 28 product categories currently being
regulated represent our near-term commitment in the SIP and the 18 product categories with
proposed VOC limits are our Mid-term Measures commitment in the SIP. Through the
implementation of these measures, we will continue to make progress toward meeting
California’ s SIP commitment for ozone attainment.

The VOC reductions from consumer products are also needed to help several local air
pollution control districts attain the federal ozone standard and meet the rate-of-progress
requirements under the federal Clean Air Act. For example, in the South Coast Air Basin
where alarge portion of the California population resides, the VOC emissions are enormous,
reflecting the size of the regional pollution problem there. The 1990 baseline inventory of
VOCsfor the South Coast Air Basin was 1,517 tons per day (ARB, 1994b). In order to reach
attainment of the federal ozone standard in the South Coast Air Basin by 2010, the VOC
emissions must be reduced by 1,194 tons per day, or about 75 percent of the 1990 baseline
inventory. InVentura County and the Sacramento Metropolitan Area, the 1990 baseline VOC
inventory was 87 and 222 tons per day, respectively (ARB, 1994b). To reach attainment of
the federal ozone standard in both areas by 2005, the VOC emissions must be reduced by 42
(about 50 percent) and 85 (about 40 percent) tons per day, respectively.
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C. ESTIMATED EMISSIONS FROM CONSUMER PRODUCTSAND MID-TERM
MEASURES CATEGORIES

Emission Estimates for Consumer Products

The VOC emissions from consumer products statewide in 1990 are estimated to be
about 265 tons per day, or 15 percent of the total stationary source emissions. These data are
shown in Figure IV-5. As previously stated, consumer products are an important source of
VOC emissions and, if left uncontrolled, the percentage contribution to the total smog-
forming emissions will increase as California’ s population continues to grow and the
emissions from mobile and stationary sources are increasingly regulated.

FigurelV-5
Stationary Source VOC Emissions,
1,800 Tons Per Day (TPD) in 1990

(See graphicsfile)

California Air Resources Board 1994/1995 Consumer Products Survey

In order to determine the current inventory of consumer products categories under
consideration for regulation, the ARB conducted a comprehensive survey of 58 previously
unregulated consumer product categories for the 1994/1995 years. This survey was
developed with extensive input from members of the consumer products industry and industry
associations. Utilizing the comprehensive 1990 United States Environmental Protection
Agency (U.S. EPA) consumer products survey, staff prioritized categories based upon VOC
emissions and reformulation alternatives. Based upon the U.S. EPA 1990 survey, we
predicted that the 58 categories surveyed represented about 57 tons per day. Staff conducted
the survey because the data from previous surveys performed by U.S. EPA for 1990 and by
ARB for 1990 and 1991 were inadequate in certain respects, and staff wanted to use the best
possible data in developing the Mid-term Measures. Areas of inadequacy included
incomplete speciation of VOCs and Toxic Air Contaminants, exemption from reporting for
products containing no VOCs, outdated sales data, and no speciation of exempt compounds
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such as alternative propellants. Speciation data are imperative in determining the formulation
technologies within product categories, as well as being required to assist staff in developing
reactivity-based control strategies in the future.

In March 1996, ARB staff mailed approximately 3,000 surveys to all manufacturers of
consumer products on current ARB mailing lists. The survey was made available over the
Internet, and manufacturers had options of submitting electronically or by hard copy. Staff
maintained a current Internet website with answers to commonly asked questions, responded
to numerous e-mail questions and telephone calls regarding questions on the survey process,
and performed demonstrations on the use of the electronic survey software. Staff also mailed
the manufacturers' associations copies of the survey, and asked that these be distributed to
their members. These associations were asked to encourage their members to submit surveys,
and to offer assistance in the survey process. After the due date of the survey, staff began
contacting manufacturers that had not responded to the survey. Over 1,700 companies were
contacted. Although many companies were not manufacturing products covered by the
survey, other companies eventually submitted completed surveys. In short, staff made an
extensive effort to survey the entirety of the consumer products industry.

All incoming surveys were extensively reviewed by staff. When inconsistencies were
found, staff contacted the companies and made necessary corrections. Many corrections were
made to formulation data, where some confusion seemed to occur as to what compounds are
low vapor pressure volatile organic compounds (LV P-VOCs), exempt compounds, inorganic
compounds or VOCs. Prior to entry into the consumer products database, staff made every
effort to correct the survey data.

To further ensure the accuracy of the survey data, staff provided extensive summaries
to industry detailing the aggregate sales, speciation, VOC tonnage, and other key factors.
Product by product summary tables were provided (scrambled to protect confidentiality)
detailing product use, VOC content, product form, LV P-VOC content, exempt compound
content and other information. Comments from industry on these data summaries were used
to check, and in some cases, correct inaccuracies in the data.

Software was developed by staff to automate calculations of emissions, reductions,
market coverage and other frequently performed calculations. This software underwent
extensive testing, and after validation, has been used to perform all calculations. This effort
was undertaken both to facilitate the calculations process, and also to prevent mistakes which
might occur in the performance of numerous hand cal culations.

By March, 1997, approximately 300 companies had submitted surveys representing

approximately 5,000 products in the 58 consumer products categories. Reported emissions
from these products account for nearly 50 tons of VOCs per day.
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Market Coverage Adjustments to the Survey

Despite the extensive outreach by the ARB staff, the survey did not result in complete
market coverage. Many companies which were mailed surveys and even subsequently
contacted by telephone were slow to respond to the survey or did not respond at all. Also,
some companies are not represented on consumer products mailing lists, and therefore did not
receive asurvey.

In order to adjust the VOC emissions from the Mid-term Measures survey to reflect
complete market coverage, an estimate of the survey coverage was developed using ARB's
1990 and 1991 consumer products surveys, the U.S. EPA 1990 consumer products survey,
and the shelf surveys staff performed during the summer of 1995.

M ethodol ogy

The survey market coverage estimate was developed by comparing lists of responding
companies in each product category from the various surveys. First, the U.S. EPA 1990
survey respondents were compared to Mid-term Measures survey respondents. All products
from companies that responded to the U.S. EPA 1990 survey but not the Mid-term Measures
survey were included as unreported products. Next, the ARB 1990 and 1991 survey
respondents were compared with both the Mid-term M easures respondents and the U.S. EPA
respondents. All products from companies that responded to the ARB 1990 and 1991 surveys
but not the U.S. EPA or Mid-term Measures surveys were also included as unreported
products.

Adjustments

Prior to adjusting the emissions, the unreported products for each category were
checked to make sure they were both appropriately categorized and that they were not strictly
for industrial use. In product categories where the U.S. EPA 1990 survey included industrial
or agricultural products, large product sizes were removed from the list, so credit was taken
only for products with household and institutional uses. All products which came in container
sizes greater than five gallons were deleted. For products which were designated as being for
household, commercial and industrial usage, factors were assigned based upon the range of
reported product sizes. Products which were miscategorized were also removed from the list.
Miscategorizations were determined based upon the product name.

The U.S. EPA 1990 survey had categories for |ubricants, herbicides and automotive
rubbing compounds and polishes, whereas the Mid-term Measures survey split these
categories into subcategories. For these categories, adjustments to market coverage were
made by recombining the ARB categories to make them consistent with the U.S. EPA
categories. The ARB combined categories were then compared to the U.S. EPA categories,
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and unreported products were identified. A percentage increase in emissions was determined
for the ARB combined categories, and this percentage was then applied to the subcategories.

The general purpose degreaser category and the floor wax stripper category were not
surveyed by the U.S. EPA. However, some of these products were reported in miscellaneous
categories, and these products were combined and used to adjust the ARB inventory in these
categories. Once again, manufacturers of these products were compared against those that
responded to the Mid-term Measures survey, and products from non-responding companies
were included as unreported products.

Justification

Inclusion of products from the U.S. EPA 1990 and the ARB 1990 and 1991 surveys
could overestimate emissions by counting emissions from products which are either no longer
manufactured or were never sold in California. However, in reviewing the lists of unreported
products, we found many popular brands and products which are currently sold in California
and were aso sold during the time frame of the Mid-term Measures survey. Lists of the
unreported products were provided to industry representatives and the trade associationsin
the hopes that products which should not have been included would be identified. Very few
companies responded to the unreported products lists. Additionally, our shelf survey of retail
outlets identified alarge number of products which did not show up in any of the surveys. It
is expected that the inclusion of emissions from products not sold in California or no longer
manufactured would be offset by emissions from products which were not reported in any of
the surveys.

During the compilation of the unreported products, it was assumed tha