VI.

DESCRIPTION OF PRODUCT CATEGORIES

In this Chapter, we provide for each of the 2004 Amendments product categories:
1) a product category description; 2) information on product use and marketing;
3) information on the product formulations; 4) a discussion of the proposed volatile
organic compound (VOC) limit, our rationale for the proposed limit, and the options for
compliance; and 5) if applicable, a discussion of the issues associated with the
proposed VOC limit, as raised by some of the affected industry. The product categories
are in alphabetical order.

A. Adhesive Removers

Product Category Description:

Adhesive Removers are products developed to remove or clean adhesive and
adhesive residue of varying compositions from a variety of surfaces using combinations
of solubility, swelling, and softening properties. For the purposes of this category, the
term “Adhesive,” as defined below, includes glues, and sealants. These terms are
commonly used interchangeably.

By simple definition, products labeled as “Adhesive Remover,” generically imply
removal of multiple adhesive types. We used a very broad approach in surveying this
category for the purpose of capturing the range of products used to remove adhesives.
Recognizing the special requirements for different adhesive applications, with
assistance of industry, staff subcategorized based on product use. Survey data
paralleled this suggestion, indicating the appropriateness and need for
subcategorization.

To understand the “Adhesive Remover” category, it is important to describe the
various adhesives these products remove. An “adhesive” is a fluid or semi-fluid material
consisting of one or more tackifying polymers and/or resins [resin] dissolved in a variety
of solvents for the purpose of forming a physical bond between two materials. The
dissolved resin is called the adhesive, and forms a physical bond when the solvents
evaporate. Some adhesives require a second component (called a hardener) in order
to form a secure bond. Adhesives requiring a hardener form physically reactive bonds
between two materials. Some reactive adhesives come in two-part mixes, like epoxies
or two-part acrylics, requiring the hardener to be mixed with the adhesive before
bonding. Other reactive adhesives may use moisture, anaerobic conditions, UV light, or
heat as the hardener. Examples of these adhesives, which do not require mixing,
include silicones, urethanes, and some acrylics.

Adhesive technology is continually evolving. Today, however, hybridized

adhesive systems that incorporate evaporative and reactive adhesive technologies are
becoming more common. It should be noted that there are also “hotmelt” adhesives
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available. Adhesives such as these are not unlike the common household “gluestick.”
Hotmelt adhesives are 100 percent solids, heated past their melting point, and applied
in their molten state.

Using survey data, product labels, and assistance from manufacturers and
industry associations, four product subcategories were identified within the “Adhesive
Remover” category. The identified subcategories of “Adhesive Removers” are: “Floor
or Wall Covering Adhesive Remover,” “General Purpose Adhesive Remover,” “Specialty
Adhesive Remover,” and “Gasket or Thread Locking Adhesive Remover.” Adhesive
remover products that remove adhesives intended for use on humans or animals are
not included in the “Adhesive Remover” categories. Examples of adhesive removers
used on humans or animals include those products to remove adhesives used in the
medical or dental field, athletic adhesives, or adhesives associated with nail care.

Product Subcateqgory Description:

“Floor or Wall Covering Adhesive Remover” are products used to remove floor or
wall coverings and the associated adhesive. “General Purpose Adhesive Removers”
are products that remove cyanoacrylate adhesives as well as non-reactive adhesives
such as hotmelt glues, thermoplastic adhesives, pressure sensitive adhesives, stickers,
labels, stencils, et cetera. Non-reactive adhesives bond because of solvent
evaporation. “Specialty Adhesive Remover” are products that remove reactive
adhesives that are not regulated as “Floor or Wall Covering Adhesive Removers,”
“General Purpose Adhesive Remover,” or “Gasket or Thread Locking Adhesive
Remover.” Finally, “Gasket or Thread Locking Adhesive Removers” are products used
to remove gaskets or thread locking adhesives.

Table VI-1 below, summarizes sales and emissions from “Adhesive Removers,”
based on the results of the ARB’s 2001 Consumer and Commercial Products Survey
(ARB, 2001). As shown in Table VI-1, “Floor or Wall Covering Adhesive Remover” are
one of the larger emission sources within this category, with estimated VOC emissions
of about 0.666 tons per day or (1,332 pounds per day) in California.
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Table VI-1
Adhesive Removers*

Product Number of Category Adjusted VOC
Subcategory Products/ Sales Emissions (Ibs/day)**
Product Groups (Ibs/day)
Floor or Wall Covering
Adhesive Remover 28 6132 1332
General Adhesive 43 756 608
Remover
Specialty Adhesive 19 974 920
Remover
Gasket or Thread
Locking Adhesive 15 198 62
Remover
* Based on 2001 Consumer and Commercial Products Survey. (ARB, 2001)
** Survey emissions adjusted for complete market coverage (see Chapter IV, Emissions).

The market coverage adjustment for adhesive remover products was 15%; staff believes
the 2001 Survey covered 85% of the market.

Table VI-1(a) below, summarizes reactivity data from “Adhesive Removers,”
based on the results of the ARB’s 2001 Consumer and Commercial Products Survey
(ARB, 2001). As shown in Table VI-1(a), the larger total ozone forming potential comes
from products in the “Specialty Adhesive Remover” subcategory, with estimated total
ozone forming potential of about 2.152 tons per day in California.

Table V1-1a
Adhesive Removers*

Sales Weighted
Total Ozone Forming Average MIR
Product Subcategory Potential (tpd) (Ibs ozone/
Ibs product)**
Floor or Wall Covering 0.843 0.275
Adhesive Remover
General Adhesive 0.865 2.288
Remover
Specialty Adhesive 2.152 4,418
Remover
Gasket or Thread Locking 0.050 0.513
Adhesive Remover
* Based on 2001 Consumer and Commercial Products Survey. (ARB, 2001)
** Survey emissions adjusted for complete market coverage (see Chapter IV, Emissions).

The market coverage adjustment for adhesive remover products was 15%; staff believes
the 2001 Survey covered 85% of the market.
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Product Use and Marketing:

Adhesive removers are utilized by many types of consumers for a variety of
adhesive removal needs. These products are sold in a variety of sales outlets including
hardware stores and wholesalers; home centers; paint stores; hobby and craft stores;
supermarkets and other grocery stores; automotive parts and accessories stores; and
by mass merchandisers. Adhesive removers are also sold to industrial or institutional
users through distributors or through direct sales by the manufacturer.

Floor or Wall Covering Adhesive Removers are products used to remove floor
or wall coverings and the associated adhesive. Floor or wall coverings are indoor or
outdoor, non-structural, decorative finishing materials, including counter top finishes.
Floor or wall covering adhesive removers are formulated using both VOC and non-VOC
technologies, including chlorinated solvents such as methylene chloride. These
products may be marketed for multipurpose or specialty uses. Examples of how these
products are labeled include: adhesive remover or cleaner for: mastic; carpet and
glues; wet and cured urethane flooring adhesive; wallpaper; acrylic; cutback; latex; tiles;
cove base; or sealer and adhesive remover.

Directions for product use vary by application. Many products recommend
removing as much of the decorative covering as possible before applying the adhesive
remover. To remove adhesive beneath porous coverings like wallpaper or carpet,
directions suggest application by spraying or pouring the remover onto the covering.
For semi or non-porous coverings like wood flooring or tiles, directions recommend
saturating the covering with remover and allowing it to soak in and soften the adhesive.
For tiles, holes may need to be drilled into the covering to allow for remover penetration.
Difficult to remove coverings may require the surface be covered with foil for better
results. After a recommended period of time, the surface is scraped using a floor or
razor scraper to remove adhesive or covering residue. Typically the product is
reapplied, and agitated using a bristled broom or floor scrubber to further soften or
liquefy the adhesive. A large scraper or shovel is used to pry the covering from the
substrate (if not previously removed), or to scrape the adhesive for removal. The final
step is a wash and rinse of the surface.

General Purpose Adhesive Removers, as touched upon earlier, are typically
products that remove non-reactive adhesives such as hotmelt glues; thermoplastic
adhesives; pressure sensitive adhesives; resin cements; dextrine or starch-based
adhesives; rubber or latex-based adhesives; as well as products that remove paper
related items including stickers; labels; stencils; or similar adhesives (ARB, 2001),
(Glue).

Although cyanoacrylate adhesives are technically “reactive,” survey data (ARB,
2001) as well as industry consensus, suggest that most cyanoacrylate adhesives can
be removed using acetone. We included cyanoacrylate adhesive removers in this
subcategory because many consumers consider “super glues” to be a general purpose
adhesive.
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Many products in this category are used to remove pressure sensitive adhesives
commonly used for stickers; labels; decals; et cetera because they adhere to most
surfaces with very slight pressure. Pressure sensitive adhesives are available in
solvent and emulsion based forms. Pressure sensitive adhesives are often based on
non-reactive rubber adhesives, acrylics, or polyurethanes (ARB, 2001). Pressure
sensitive adhesives form viscoelastic bonds that are aggressively and permanently
tacky; adhere without the need of more than a finger or hand pressure; and require no
activation by water, solvent or heat. Pressure sensitive adhesives are available in a
wide variety of resin systems and bond strengths (Global).

Adhesive removers in this subcategory are sold in both aerosol and non-aerosol
forms and typically are high in VOC content. Products may be sprayed; poured; or
applied with a cloth to remove the adhesive. In addition to dissolving the adhesive,
some products may be formulated to swell and soften the adhesive. Products in this
subcategory recommend that the dissolved or soft adhesive is scraped away with a
spatula or putty knife, and wiped clean with a damp or dry cloth.

Specialty Adhesive Removers are products that remove reactive
adhesives such as epoxies; acrylics; adhesive vinyl welds; urethanes; silicones; or
structural adhesives and sealants. Reactive adhesives usually require two components,
and often require the two components to be mixed together to form a polymerized
(crosslinked) structure. A typical two component system involves an adhesive polymer
or resin (part A) and a hardener or catalyst (part B). Mixing part A with part B initiates a
chemical reaction that produces a very strong bond, as is the case with an epoxy. As
mentioned previously, not all reactive adhesives require mixing. Some reactive
adhesives are formulated such that the crosslinking may be initiated through exposure
to an external element such as moisture; ultra violet light; heat; or anaerobic conditions.
Urethane adhesives are an example of non-mixed, reactive adhesives because they
react with moisture to form a polymerized structure.

Many believe that reactive adhesives are more difficult to remove than non-
reactive adhesives. However, as noted with cyanoacrylate adhesives, this is not always
the case. Nevertheless, reactive adhesive removers may require a combination of
solvents to dissolve and untangle adhesive bonds, as well as ingredients that swell and
soften the adhesive. Swelling the adhesive enlarges the openings in the polymeric
resin, allowing smaller, penetrating solvents to maneuver between the bonds, softening
and lifting the adhesive from the substrate. The adhesive is scraped away with a
spatula or putty knife, and the surface is wiped clean with a damp cloth and allowed to
dry. Directions may also recommend more than one application for removal of difficult
adhesives.

“Gasket or Thread Locking Adhesive Removers” are excluded from the “Specialty
Adhesive Remover” subcategory.

Gasket or Thread Locking Adhesive Removers are products used to remove
gaskets or thread locking adhesives. Gaskets are materials located between two
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flanges clamped together to ensure the integrity of the seal. They can be made from
many different materials, including silicone, which is well-known in the marketplace.
Many silicone gaskets are moisture cured — they react with moisture in the air or in the
substrates to form a cured polymer layer with high strength. Thread locking adhesives
are anaerobic adhesives that cure to form a solid polymer in the absence of oxygen.
These types of adhesives are commonly used to adhere metal parts.

Gasket removers are products applied to remove gasket seals from flat or semi-
flat metal parts, while thread locking adhesive removers are used to remove seals used
to join cylindrical metal parts, (ie. shafts, bolts, etc.). Products in this subcategory
typically perform both functions and are generically marketed as “gasket removers.”
Because many products in this subcategory contain varying amounts of methylene
chloride, it is common for products to advertise paint removal claims on the labels.
Products with paint removal claims may be marketed as “paint & gasket remover,” or
display graphics on the label indicating suitable for use for paint removal. Products that
suggest suitable use for removing gaskets or thread locking adhesives and paint
removal would be included in this subcategory; and subject to the proposed prohibition
of chlorinated solvents.

Although survey data exist for only aerosol products, we are also aware of the
existence of foaming products. The pressure and force from the aerosol provides a
penetrative quality that aids in the swelling and softening of the adhesive. Once
sprayed, the product is allowed to sit for 5-10 minutes, then are scraped off with a putty
knife or spatula for the removal of gaskets. Once the product softens the threadlocking
adhesive on cylindrical parts, the bolt, etc., can be loosened. For difficult to remove
adhesive, more than one application may be required. Once the adhesive has been
removed, these products suggest that the parts be thoroughly cleaned with a water
rinse or damp cloth, and dried before assembly.

It should be mentioned that we are aware that many gasket or thread locking
adhesives are “reactive,” and form polymerized bonds. For this reason, some may
believe that these products belong in the “Specialty Adhesive Remover” subcategory,
therefore subject to the 70 percent VOC limit. We believe that products that remove
gaskets or thread locking adhesives do not require a higher VOC limit than what we are
proposing. Products in this category remove all types of gaskets, including gaskets that
are not reactive, such as preformed gaskets made from cork, cardboard, or rubber.
Products in this category also contain solvents such as methylene chloride, and are
intended to only “soften” the adhesive enough allowing for the adhesive to be
mechanically scraped away. On the other hand, products in the “Specialty Adhesive
Remover” may be used on more sensitive substrates where mechanical scraping may
harm the substrate, especially if the substrate is painted.

Product Formulation:

Adhesive removers are formulated in both aerosol and non-aerosol forms, and
can be based upon VOC or non-VOC technologies. There are hundreds of types of
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adhesives being manufactured and there are just as many products available to remove
the adhesives. Below, are examples of common ingredients found in each of the four
adhesive remover subcategories.

Floor or Wall Covering Adhesive Remover

Products in this subcategory are formulated using both VOC and non-VOC
technology. Hydrocarbon propellants are used for aerosol removers. Low VOC
products achieve adhesive removal by formulating with methylene chloride, dibasic
esters, soy methyl esters, LVP-glycol ethers, water, and inorganic or surfactant
ingredients. Higher VOC products use hydrocarbon solvents,
2-butoxyethanol, d’limonene, and glycol ethers (ARB, 2001).

General Purpose Adhesive Remover

Products in this subcategory are formulated using VOC technology, although
there is limited use of LVP-VOC and exempt ingredients such as dibasic esters and
acetone. Typical ingredients found in this subcategory include hydrocarbon solvents,
d’limonene, isopropyl alcohol, 2-butoxyethanol, xylenes, glycol ethers, and hydrocarbon
propellants for aerosols (ARB, 2001).

Specialty Adhesive Remover

Products in this subcategory utilize traditional VOC solvent ingredients such as
methyl ethyl ketone, hydrocarbon solvents, xylenes, toluene, and the aerosols use
hydrocarbon propellants (ARB, 2001).

Gasket or Thread Locking Adhesive Remover

Products in this subcategory use dimethyl ether or hydrocarbon propellant
systems. Non-propellant ingredients for this subcategory include:
n-Methyl-2-pyrrolidone, xylenes, methylene chloride, hydrocarbon solvents, methanol,
monoethanolamine, water, and alcohol (ARB, 2001).

Proposed VOC Limit and Compliance:

The proposed VOC limits for Adhesive Removers are listed by subcategory, and
are shown in Table VI-2, below, effective December 31, 2006. As shown in Table VI-2,
using adjusted 2001 emissions, the proposed limit will result in a total estimated
emission reduction of 1854 pounds per day or 0.0025 tons per day. As footnoted in
Table VI-2, a negative VOC reduction is anticipated as “Gasket or Thread Locking
Adhesive Removers” reformulate without the use of chlorinated solvents such as
methylene chloride.
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Table VI-2
Adhesive Remover Proposal*

Proposed CI:D?E)ndpuI)éltg? Complying Emissions
Product Subcategory VOC Limit Market Share | Reductions
(wt. %) | Product (%) (Ibs/day)™
Groups
Floor or Wall Covering 5 9 42 1150
Adhesive Remover
General Purpose 20 4 11 472
Adhesive Remover
Specialty Adhesive 70 3 6 252
Remover
Gasket or Thread Locking 50 o 0* (-)20*
Adhesive Remover
Total 1854

* Based on 2001 Consumer and Commercial Products Survey. (ARB, 2001)

o Survey emissions adjusted for complete market coverage (see Chapter IV,
Emissions). The market coverage adjustment for adhesive remover products
was 15%; staff believes the 2001 Survey covered 85% of the market.

methylene chloride use in this category.

Reformulation Options

There will be a slight VOC emissions increase due to the proposed prohibition of

The proposed VOC limits for “Adhesive Removers” were established to protect
public health by further reducing VOC emissions and by prohibiting the use of
chlorinated Toxic Air Contaminants (TACs), such as methylene chloride. We expect
that VOC limits established for this category can be met without the use of chlorinated
solvents. Please see Chapter IX, Environmental Impacts for our analysis supporting the

prohibition.

Reformulation options and pathways presented for this category are examples of

technologies that could be used as a starting point. Staff fully expect that

manufacturers and formulators will reformulate to the proposed VOC limits by making
additional modifications and improvements tailored to enhance product performance

and efficacy.

Based on adhesive removal claims and applications, manufacturers and
formulators will be required to determine which subcategory the product belongs. Staff
acknowledges that labels and adhesive removal claims for some “multi-use” adhesive
removers may require appropriate modification. Staff also is aware that reformulation of
products may mean that some adhesive resins or polymers may require removal using
a different product. For instance, products previously formulated with methylene
chloride for the purpose of general adhesive removal will likely no longer effectively
remove the entire range of adhesives as before reformulation. However, consumer
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needs will still be met by products formulated and marketed for the removal of specific
adhesives.

To meet the proposed VOC limits, manufacturers will likely increase the use of
LVP-VOC solvents. Aside from petroleum distillation, LVP-VOCs can be produced
through the esterification of certain acids such adipic, or glutaric to make dibasic esters
(DuPont), or oils such as soybean oil to make soy methyl esters (Vertec). Proposed
VOC limits for adhesive removers will promote the use of LVP-VOCs and water
emulsion formulations. Products already exist in the market that suggest the proposed
VOC limits will continue to allow for the formulation of adhesive remover products to
meet consumer needs. With the exception of the “Gasket or Thread Locking Adhesive
Remover” category, one or more products exist that suggest the proposed VOC limits
are feasible. However, industry representatives have indicated they can reformulate to
meet the proposed limit.

LVP-VOCs can be used for a variety of applications. They are miscible with
many organic solvents and have good solvency for a wide range of resins (USB). A
concern of manufacturers is that LVP-VOCs have a dry time that is too slow, therefore
leaving a slight oily residue. However, there are products on the market that meet the
proposed VOC limits using LVP-VOC solvents. We also believe that the residue issue
is not insurmountable. Blending solvents or the addition of surfactants greatly enhances
rinseability and accelerates evaporation of LVP-VOCSs; thereby lessening the residue
potential. Any film or residue is easily wiped clean with a damp cloth (Soy Solv).

Biobased solvents like ethyl lactate and soy methyl esters are increasingly
becoming viable alternatives to petroleum solvents, both in cost and utility (IP&P).
Ethyl lactate is well suited for a variety of solvent replacement applications, including
methylene chloride. It dissolves a wide range of polyurethane resins and epoxies
(Paint). Soy methyl esters also show great promise for adhesive removal applications.
They have high solvency power for resins and polymers, and offer great penetration
characteristics (Vertec). Blending soy methyl esters with ethyl lactate increases the
water rinseability of soy methyl esters and a 50/50 blend is said to equal the
characteristics of methylene chloride (Industrial Paint and Powder Magazine). Bio
solvents such as these are increasingly becoming competitive in the market. Supply of
solvents such as these, grown from renewable resources, is more than adequate to
meet increased industry use (Soy Solv), and we anticipate that as their use increases,
the price of bio-solvents will likely decline.

Ethyl lactate and soy methyl esters are compatible with dimethyl ether, carbon
dioxide, and traditional hydrocarbon propellants. They can often be used as a drop in
replacement for many traditional solvents (Soy Solv).

Another option is to use acetone, a VOC exempt solvent. Manufacturers have
reported that they do not like to use acetone in some cases because of its flammability,
potential damage to plastics and painted surfaces, strong odor, and fast evaporation.
However, there are currently adhesive removers that contain acetone and are used on
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sensitive, painted substrates. We believe that acetone is a viable solvent for many
types of adhesive remover products, especially those that remove polyester, epoxy, or
cyanoacrylate adhesives, as well as some contact cements.

In products that use methylene chloride, manufacturers may use a combination
of ethyl lactate, methyl esters, and LVP-VOC hydrocarbon solvents to meet the
proposed limits. Product performance can be enhanced with the addition of inorganic
ingredients like potassium hydroxide or formic acid (Dishart and McKim, 2003).

Products that do not contain methylene chloride may use any combination of
previously discussed reformulation options, as well as increasing the use of water
emulsions, surfactants, etc.

Subcategory Reformulation Options

Floor or Wall Covering Adhesive Remover

We expect products in this category to reformulate using water emulsions, as
well as a variety of LVP-VOC solvents in combination with exempt or inorganic
ingredients. We anticipate many products in this category will increase the water or
acetone content in their formulations because this approach is relatively inexpensive.
Other options include substituting an LVP-VOC hydrocarbon solvent such as Isopar M,
or and LVP-VOC glycol ether for much of the VOC content. Other LVP-VOC
reformulation options include using soy methyl esters and dibasic esters. These two
solvents show great promise in adhesive removal applications. They tend to be more
expensive than other solvents, but have a price lower than d’limonene, which is a
common ingredient in these products. For the VOC content in these products, we
expect formulators to use solvents like d’'limonene; 2-butoxyethanol; glycol ethers; or
possibly an aromatic hydrocarbon solvent. The addition of inorganic ingredients like
wax; formic acid; or potassium hydroxide may be needed to aid in product penetration
or lifting of the adhesive. Aerosol products may reformulate using carbon dioxide.

General Purpose Adhesive Remover

Products in this category are expected to formulate up to 20 percent of their
product using VOC hydrocarbon solvents, glycol ethers, 2-butoxyethanol, or the slightly
more expensive bio-solvents such as d’limonene or ethyl lactate. Blending LVP-VOCs
such as dibasic esters; soy methyl esters; LVP-glycol ethers; LVP-hydrocarbon solvents
such as Isopar M, or water emulsions may be used to complete the balance of the
product. As with many adhesive remover reformulations, inorganic ingredients or
surfactants may be required to enhance product performance. In products using
aerosol delivery systems, carbon dioxide or hydrocarbon propellants may be used.
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Special Purpose Adhesive Remover

Reformulation of products in this category may present the greatest challenge to
manufacturers due to continually evolving adhesive technology and hybridization of
disparate resin and polymer systems. A primary concern of some formulators is to
completely remove difficult adhesives without damaging painted surfaces of vehicles.
Commonly used ingredients to lower VOC content in products have been said to
damage vehicle surfaces. However, dibasic esters (ARB, 1997), LVP-VOC solvents,
acetone (ARB, 2001) and small concentrations of inorganics can be used on painted
surfaces without causing damage.

As with many of the reformulation options previously discussed, VOC ingredients
like ethyl lactate; xylenes; toluene; d’limonene; glycol ethers; and hydrocarbon solvents
will likely continue to comprise most of the product formulation. However, we believe
there are opportunities to blend many of these products with LVP-VOCs, or exempt
ingredients. Many ingredients proposed as reformulation pathways blend well with
traditional solvents, and are increasingly being marketed as pathways toward VOC
reduction.

Acetone works well at removing many epoxy and poylester resin adhesives.
Ingredients such as soy methyl esters; dibasic esters; and Isopar M are becoming
recognized as reformulation options. In light of the proposed prohibition on the use of
chlorinated solvents like methylene chloride, blending ethyl lactate and soy methyl
esters is becoming a viable and likely pathway toward reformulation.

We do not foresee greater use of water in many product reformulations because
adhesives, such as urethanes and some silicones, cure when exposed to water.
However, water may be a viable option for some formulators.

Gasket or Thread Locking Adhesive Remover

Due to the proposed prohibition of chlorinated solvents, we expect many
formulators to use xylenes, or similar aromatics, as well as using the slightly more
expensive blends of ethyl lactate and soy methyl esters because of the similarity to
methylene chloride. Aerosol products may choose to use carbon dioxide or dimethyl
ether as a propellant, however, we believe they will likely continue to use a hydrocarbon
propellant system as a means of product delivery. Hydrocarbon propellants are
favorable because of the range of pressures to which they can be formulated. Products
in this category partly rely on the force of the aerosol delivery to aid in product
penetration into the adhesive.

Other ingredients likely to be chosen for use in this category include dibasic

esters, LVP-VOC hydrocarbon solvents such as Isopar M, acetone, along with exempt
ingredients such as wax, formic acid, and potassium hydroxide or similar surfactant.
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Prohibition of use of Perchloroethylene, Methylene Chloride, and
Trichloroethylene

Staff is proposing to prohibit the use of the chlorinated Toxic Air Contaminant
solvents perchloroethylene, methylene chloride, and trichloroethylene in all categories
of Adhesives Removers. As documented in Chapter IX, Environmental Impacts, staff
has determined that use of these solvents constitutes an unnecessary health hazard. In
each subcategory, except Gasket or Thread Locking Adhesive Remover, numerous
alternatives products exist that perform the same function. However, data as well as
consultation with industry, suggest that the proposed limit for “Gasket or Thread Locking
Adhesive Remover” is feasible without the use of these TAC solvents. While only
methylene chloride is presently used in Adhesive Removers, to prevent the use of
perchloroethylene and trichloroethylene, staff is also proposing to prohibit their use as
well.

Additional Labeling

Increasingly ambiguous product labels for multi-function products warrants the
need for proposing additional labeling requirements for adhesive remover products.
Therefore, staff is proposing to require the manufacturer and responsible party for each
adhesive remover product to clearly display the adhesive remover subcategory name
and applicable VOC limit to which the product belongs, as defined in section 94512(d)
of the Consumer Products Regulation. These requirements are already in place for
aerosol adhesives and are intended to clarify to ARB staff and the consumer, how the
product is categorized and which VOC limit applies.

Issues:

The following summarizes the primary issues raised during the development of the
proposed adhesive remover limits and presents staff’'s response.

1. Issue: The proposed VOC limit for Adhesive Removers may encourage

manufacturers to reformulate their products using perchloroethylene or methylene
chloride.

Response: The VOC limits are designed to allow for the reformulation of products
without the use of chlorinated compounds. Nevertheless, to ensure that reformulation
with chlorinated ingredients does not take place, the ARB is proposing to prohibit the
use chlorinated solvents in this category.

2. Issue: ARB staff should propose Maximum Incremental Reactivity (MIR)
standards for these categories because the VOC limits proposed are not technologically
feasible.

Response: ARB staff believes that the propose mass limits for these categories are

technologically and commercially feasible. Staff evaluated proposing MIR limits and
found that to achieve the same air quality benefit as the proposed mass limits would
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require MIR limits that were not commercially and technologically feasible (i.e. low
product-weighted reactivity limits).

3. Issue: ARB staff should subcategorize products that remover “Stickers and
Labels” from the “General Purpose Adhesive Remover” subcategory, and regulate them
using a reactivity limit instead of a VOC limit.

Response: Although the proposed VOC limit for these products will be challenging,
there are low VOC adhesive remover products as well as products from other consumer
product categories on the market that claim to remove stickers and labels. In addition,
several industry associations whose membership produce products that would be
subject to this limit expressed to ARB staff that the proposed limit is technologically and
commercially feasible, and have endorsed the proposal. Based on this support,
analysis of survey data, and reformulation options, ARB staff concluded that the
proposed VOC limit is both technologically and commercially feasible.

4. Issue: ARB staff should exempt products designed to remove adhesive from
automotive surfaces due to the sensitivity of automotive paint substrates.

Response: ARB staff acknowledges concerns over the sensitivity of automotive
substrates; however, staff believes the VOC limit for these adhesive removers is
technologically and commercially feasible. We are aware of automotive products that
are able to use exempt solvents to lower their VOC content.

5. Issue: There are not currently products that meet the proposed 50 percent VOC
limit for Gasket or Thread Locking Adhesive Removers without the use of chlorinated
ingredients.

Response: Lab demonstrations sponsored by industry associations demonstrated that
this limit is technologically feasible.
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VertecBio. Product Literature. The Green Formulary Guide. (Vertec)

VertecBio. Agrochemical Based Biodegradable Solvent Performance Ethyl Lactate &
Soy Methyl Ester
http://www.vertecbiosolvents.com/html/articles 9.html. (Vertec)

B. Anti-Static Product

Product Cateqgory Description:

Anti-Static Products are designed and labeled to eliminate, prevent, or inhibit the
accumulation of static electricity that can occur on hard surfaces, such as floors and
countertops, and fabrics. These products are commonly used to release static cling
from clothing and are also used in commercial and institutional settings to dissipate
static charge from floors and/or fabric. Many products also leave a protective film or
coating on the surface to suppress static accumulation. (Alberto, 2004)

Anti-Static products do not include electronic cleaners or electrical cleaners,
which are proposed for regulation as separate categories, or floor polish or wax, which
is already regulated. Anti-Static products also do not include floor coatings, or any
coatings subject to the aerosol or architectural coatings regulations. Anti-Static
products do not include dusting aids or General Purpose Cleaners that may impart
some anti-static properties.

Table VI-3 below summarizes the sales and emissions from anti-static products
based on the results of the ARB’s 2001 Consumer and Commercial Products Survey
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(ARB, 2001). As shown in Table VI-3, Anti-Static Products are sold in both aerosol and
non-aerosol forms, with the aerosol form dominating the market. VOC emissions from
this category are approximately 0.278 tons per day (556 pounds per day) in California
with almost 99 percent of the emissions coming from the aerosol form.

Table VI-3
Anti-Static Product*
Number of )
Product Form Products/ Cat((algg/ré/as?les Emi?gilgrsl;egb\g(/)dc; yor
Product Groups y y

Aerosol 8 562 550
Non-aerosol 13 184 6

Total 21 746 556

* Based on 2001 Consumer and Commercial Products Survey. (ARB, 2001)

i Survey emissions adjusted for complete market coverage (see Chapter IV,
Emissions). The market coverage adjustment for anti-static products was 15%;
staff believes the 2001 Survey covered 85% of the market.

The survey data also show that the aerosol and non-aerosol products are
formulated very differently and have different uses. The aerosol products in this
category had a sales-weighted average VOC (SWA-VOC) content of 97.7 percent, by
weight, with a SWA-MIR (Maximum Incremental Reactivity) value of 1.55 tons ozone per
ton product. The Ozone Forming Potential (OFP) of these aerosols was 159.4 tons
ozone per year. On the other hand, the non-aerosol anti-static products had an SWA-
VOC of 3.72 percent, an SWA-MIR of 0.12 tons ozone per ton product, and an OFP of
3.97 tons ozone per year.

Product Use and Marketing:

Anti-Static products are used by household, industrial, and institutional
customers. Aerosol products are designed, and labeled, for usage on a variety of
surfaces including machinery, draperies, floors, and clothing. By far, the household
products represent the majority of the emissions in this category. The majority of the
non-aerosol products are for use on hard floors in sensitive equipment work areas, but
some products are also designed for use on carpeting and other fabric as well.
However, all products are to be used on clean surfaces. (Hanson-Loran Co., 2003)

Aerosol anti-static products must eliminate static electricity from a wide variety of
surfaces, must dry quickly, and must not be susceptible to static ignition. (Alberto,
2004) These products are generally designed for household use. Aerosols can be
sprayed on clothing or other fabrics, like drapes, to relieve static cling. These products
are also designed for usage on carpeting around the computer, or other form of home
electronic equipment, as well as on upholstery. (Penn Champ, 2003) Most products also
can be sprayed directly onto a hard surface or onto a piece of cloth and wiped on a hard
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surface such as a computer monitor or other form of electronic equipment, leaving a
protective coating as the solvent evaporates.

Non-aerosol anti-static products are designed mainly for industrial and
institutional use. The majority of these products are used on floors to provide a
protective coating from triboelectric charge, which is a charge that is generated by
rubbing or friction. Non-aerosol anti-static products are applied only on clean, dry
floors. However, there are a few products that are designed specifically for use on
carpeting and other fabrics. (Hillyard, 2003) Some products may be buffed after use to
restore the original luster and can be diluted for use in a spray and buff application.
Some of these products are similar to floor polish/waxes because they provide a
protective coating to flooring. Although the function of the anti-static product is to
provide triboelectric protection, the most restrictive limit provision may be applicable.

Non-aerosol anti-static products are sold primarily in janitorial supply stores,
however, aerosols are mainly found in supermarkets, office supply or electronics stores,
and convenience stores.

Product Formulation:

Anti-Static product formulations vary by product form. Aerosol products are
typically formulated with a higher VOC content than non-aerosol products. These
aerosols consist mainly of alcohol to promote fast evaporation, a propellant, and a VOC
exempt, or an inorganic compound, as an active ingredient. The non-aerosol products
are normally water-based formulations containing no or small amounts of VOC. (ARB,
2001)

In the aerosol formulations, dry time is an issue. These products need to dry fast
enough to prevent staining and mildew. For this reason, hydrocarbon gas combined
with an alcohol, usually ethanol, are used in the majority of these formulations. The
active ingredient in these formulations is usually a quaternary ammonium compound
such as Dimethyl Ditallow Ammonium Chloride. (Alberto, 2004) The primary function of
this compound is static electricity conduction and dissipation. An important side benefit
is the lubricity it confers to the fabric, reducing triboelectric buildup. (MadSci Network)

Non-aerosol anti-static products are normally used as a protective finish after the
floor has been cleaned and is dry. These products are composed of primarily water
with either a VOC exempt compound or an inorganic compound as the active
ingredient.

Proposed VOC Limit and Compliance:

The proposed VOC limits for Anti-Static Product, are 80 percent by weight for
aerosol, effective December 31, 2008, and 11 percent by weight for non-aerosol,
effective December 31, 2006. As shown in Table VI-4, using adjusted 2001 emissions,
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the proposed limits will result in an estimated emission reduction of 102 pounds per day
or 0.051 tons per day. (SOUTH COAST)

Table VI-4 also shows that there are 3 current products complying with the
proposed 80 percent VOC limit (aerosol). All non-aerosol products are complying with
the proposed limit of 11 percent by weight.

Table VI-4
Anti-Static Product Proposal*

Product Proposed Complying Complying Emissions
Form VOC Limit Products/ Market Share Reductions
(wt. %) Product Groups (%) (Ibs/day)**

Aerosol 80 3 2 102

Non-aerosol 11 13 100 0
Total 102

* Based on 2001 Consumer and Commercial Products Survey. (ARB, 2001)

* Survey emissions adjusted for complete market coverage (see Chapter IV,
Emissions). The market coverage adjustment for anti-static products was 15%;
staff believes the 2001 Survey covered 85% of the market.

The proposed 11 percent VOC limit is designed to cap the non-aerosol form of
this category since there is little opportunity for emission reductions. Therefore, no
reformulation is necessary. Non-aerosol formulations are able to use such low VOC
formulations because they are typically not used on clothing, which not only needs a
fast dry time but needs to be non-staining to be effective.

Reformulation strategies that could be used by manufacturers to meet the
proposed 80 percent, by weight, VOC limit for aerosols includes using more water as
well as an alternative non-VOC propellant. While an 80 percent limit may not appear to
be technologically challenging, balancing the numerous issues, including dry time, non-
staining, and static charge prevention, presents a challenge. The addition of water to
these products could affect the drying time of the products, the amount and types of
surfaces the products can be used on, the effectiveness of the product, as well as the
shelf-life of the product. (Penn Champ, 2004) However, the use of a higher pressure
propellant blend and/or the use of HFC-152a blended with their current propellant could
offset many of these issues. The use of corrosion inhibitors may also be instituted. The
use of VOC exempts, such as acetone, is limited because of possible damage to fabrics
as well as other surfaces and LVP-VOC substitution may also be difficult because of
slow dry times, odor, and possible residue issues. (Exxon, 2004)

These issues will make reformulating to 80 percent a challenge; therefore, staff is

proposing that aerosol products in this category be given until December 31, 2008 to
comply.
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Issues:

1. Issue: Industry has indicated that some products may be strictly consumer, or

household use, vs. other products that are strictly for industrial, or commercial use, and
has asked for different VOC limits to represent this difference. (CSPA)

Response: Staff disagrees with a need for further sub-categorization of this
category into consumer and commercial use because upon review of the product labels
and directions for use, there doesn’t appear to be a difference in need, or use, that
would warrant a different VOC limit.

2. Issue: Industry has stated that there should be no limit set for non-aerosol forms
because there are no reductions to be gained. (CSPA)

Response: Staff does not believe we should drop this category from this
regulatory effort. Because there are no reductions to be gained from the non-aerosol
form, staff has decided to “cap” these forms of the category at a VOC limit of 11 percent
by weight. This limit should not cause existing products to reformulate and will prevent
products from using an unnecessary amount of VOC ingredients in the future.

3. Issue: According to the most restrictive limit provision, non-aerosol products that
make cleaning and anti-static claims will be forced to reformulate to the proposed 11
percent limit, which is not feasible. Reformulations should not be required in instances
where no reduction is to be achieved. (Sara Lee)

Response: Staff disagrees that the proposed limit is not feasible. If the product
in question were categorized as a non-aerosol anti-static product, there would still be 13
out of 14 products complying. However, according to the most restrictive limit provision,
products with cleaning claims are characterized as general purpose cleaners, and not
an anti-static product. Anti-static products are designed solely to provide anti-static
protection to surfaces that have been cleaned, or are otherwise clean. The “General
Purpose Cleaner” limit for non-aerosols will be 4 percent as of December 31, 2004.
Staff does not believe the products subject to the proposed limit for non-aerosol anti-
static products will require reformulation.
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C. Contact Adhesive

Product Category Description:

We are proposing to separate the existing Contact Adhesive subcategory into
Contact Adhesive - General Purpose and Contact Adhesive — Special Purpose. We are
proposing to define Contact Adhesive - General Purpose as a contact adhesive that is
not a Contact Adhesive — Special Purpose. Therefore, if a contact adhesive were
determined not to be a Contact Adhesive — Special Purpose, it would be a Contact
Adhesive - General Purpose.

In the Consumer Products Regulation, a contact adhesive is defined as an
adhesive that is applied to two surfaces, allowed to dry, and which provides an instant
and permanent bond when proper pressure is used. Adhesive does not include units of
product, less packaging, which weigh more than one pound and consist of more than 16
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fluid ounces. Additionally, an exemption applies to adhesives sold containers of 1 fluid
ounce or less. We are proposing to define Contact Adhesive — Special Purpose as a
contact adhesive that: (A) is used to bond melamine-covered board, unprimed metal,
unsupported vinyl, Teflon, ultra-high molecular weight polyethylene, rubber, high
pressure laminate or wood veneer 1/16 inch or less in thickness to any porous or
nonporous surface, and is sold in units of product, less packaging, that contain more
than eight fluid ounces, or (B) is used in automotive applications that are (1.) automotive
under-the-hood applications requiring heat, oil or gasoline resistance, or (2.) body-side
molding, automotive weatherstrip or decorative trim. Therefore, a contact adhesive that
is a “Contact Adhesive - General Purpose" would typically be sold in units of product,
less packaging, that contain no more than eight fluid ounces and would not be a product
used for automotive applications.

VOC limits and the size requirements were first introduced for consumer
adhesives during the development of the “Phase II” Consumer Products Regulation.
"Household Adhesives" and two subcategories, “Aerosols” and “All Others (General
Purpose),” were described in the “Phase II” staff report, technical support document,
and appendices (ARB, 1991a, 1991b, 1991c). Prior to the “Phase II” Board hearing on
January 9, 1992, two additional adhesive subcategories, “Construction and Panel
Adhesive” and “Contact Adhesive” were added to the list of “Phase II” categories for
regulation. The category definition for "Household Adhesives" was modified in order to
clarify the language of the regulation and more accurately define the scope of the
category. Definitions were added for the terms "Contact Adhesives”, and "General
Purpose Adhesives." At that time, the "Contact Adhesives" subcategory was given an
80 percent VOC limit effective on January 1, 1995. (ARB, 1992; FSOR)

Contact adhesives require application to both substrate surfaces to achieve a
bond, whereas general purpose adhesives only require application to one of the
substrate surfaces to achieve a bond. Contact adhesives are ideal when it is awkward
to clamp, or when you have large surface area. Contact adhesives are used in many
applications to bond a variety of substrates. They are used extensively in the
woodworking industry to bond decorative high-pressure laminates to particle board and
plywood. Contact adhesives can be used for furniture; kitchen cabinets; custom display
cabinets; interior and exterior panels and partitions; footwear; automotive trim; roofing
membrane attachment; and a wide variety of related applications where quick, high
strength permanent bonds are needed.

The local air pollution control districts in California regulate the use of the larger
size contact adhesives (units of product, less packaging, which weigh more that one
pound and consist of more than 16 fluid ounces) and industrial-use adhesives. There
are a number of district adhesive or adhesives and sealants regulations with contact
adhesive requirements. Larger districts such as the Bay Area Air Quality Management
District (AQMD), the San Diego County Air Pollution Control District (APCD), and the
South Coast AQMD also have requirements specific to special purpose contact
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adhesives. Currently, the following districts have adhesives or adhesives and sealants
regulations:

Bay Area AQMD, Rule 8-51, Adhesives and Sealant Products;

El Dorado County APCD, Rule 236, Adhesives;

Placer County APCD, Rule 253, Adhesives;

Sacramento Metropolitan AQMD, Rule 460, Adhesives and Sealants;
San Diego County APCD, Rule 67.21, Adhesive Materials Application
Operations;

San Joaquin Valley Unified APCD, Rule 4653, Adhesives;

Santa Barbara County APCD, Rule 353, Adhesives and Sealants;
Shasta County APCD, Rule 3-32, Adhesives and Sealants;

South Coast AQMD, Rule 1168, Adhesive and Sealant Applications;
Tehama County APCD, Rule 4-40, Adhesives and Sealants;
Yolo-Solano AQMD, Rule 2-33, Adhesive Operations; and

Ventura County APCD, Rule 74.20, Adhesives and Sealants.

In December 1998, the ARB published the document titled “Determination of
Reasonably Available Control Technology (RACT) and Best Available Retrofit Control
Technology (BARCT) for Adhesives and Sealants” (RACT/BARCT) (ARB, 1998). The
members of the California Air Pollution Control Officers Association’s Adhesives
Committee (which includes ARB staff) developed the RACT/BARCT for the purpose of
meeting California Clean Air Act requirements and to provide consistency between
district rules. The RACT/BARCT contains suggested VOC limits for the larger-size
adhesives and sealants used in commercial and manufacturing processes that are
regulated by the districts. The VOC limits in the RACT/BARCT were largely based on
limits adopted in existing district adhesive and sealant rules. The district and
RACT/BARCT limits were established on the basis of grams VOC per liter [g/l], less
water and exempt solvents. (ARB, 1999)

In the ARB’s 2001 Consumer and Commercial Products Survey, contact
adhesives were reported as a single survey category. However, for this proposed
regulatory action, we are proposing two separate categories: Contact Adhesive -
General Purpose and Contact Adhesive — Special Purpose. We believe this is
appropriate because at this time we are only proposing a new VOC limit for contact
adhesives that are Contact Adhesive - General Purpose. We are proposing to retain
the existing 80 percent VOC limit for contact adhesives that are Contact Adhesive —
Special Purpose.

Table VI-5 below summarizes the sales and emissions from the Contact

Adhesive category, based on the results of the ARB’s 2001 Consumer and Commercial
Products Survey (ARB,2001).
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Table VI-5
Contact Adhesive*

Number of Cateqory Sales Adjusted VOC
Product Subcategory Products/ (?bs/);/r) Emissions
Product Groups (Ibs/day)**
Contact Adhesive — 13 98,327 154
General Purpose
Contact_Adheswe - 12 92,603 166
Special Purpose
Total 25 190,930 320

* Based on 2001 Consumer and Commercial Products Survey. (ARB, 2001)
i Survey emissions adjusted for complete market coverage (see Chapter 1V,

Emissions). The market coverage adjustment for contact adhesive products was
10%; staff believes the 2001 Survey covered 90% of the market.

Product Use and Marketing:

Contact adhesives that are Contact Adhesive - General Purpose are typically
used by “do-it-yourself”’ retail customers, hobbyists, and professionals for minor repairs
and small projects. These products are sold in stores that cater to both the retail and
professional customers. While frequently marketed for multipurpose or general use,
these products are also marketed for specific applications such as household, plumbing,
and shoe repair. Contact adhesives are typically packaged in squeeze tubes, small
glass bottles, or metal containers.

Products that are Contact Adhesive - General Purpose can suitable for joining a
wide variety of substrates, including plastic laminates; linoleum; metal; china; wood;
masonry; leather; decorative laminates; veneer; foam; cloth; paper; cork; rubber; wood
particle board; plywood; and drywall. A contact adhesive is an adhesive having the
property of “autohesion” which is the bonding of two adhesive surfaces to each other.
In contrast, other glues primarily function by forming bonds between the adhesive
surface and the substrate to be joined, which might be wood or ceramic. A contact
adhesive’s ability to bond strongly to itself makes it very useful for joining non-porous
surfaces, such as counter tops, floor tiles, and other decorative laminates, to which as
strong bond is difficult to establish. In order for autohesion to occur, the adhesive is
spread evenly on both surfaces and allowed to dry before the surfaces are joined so
that most of the solvent can evaporate. Then the surfaces are brought together and
bonding occurs instantly without the need for sustained pressure or clamping.
Consequently, contact adhesive are also effective in joining hard-to-glue surfaces and
areas such as curved surfaces, where clamping is impractical and irregular surfaces.

The product labels submitted with the 2001 Survey contain instructions to use the
products: 1) in well-ventilated areas; 2) start with a clean, dry surface; 3) apply a
uniform coat of adhesive product to both surfaces to be bonded; and, 4) allow the
adhesive to become "tacky." "Tacky" describes the initial grab or stickiness between
the adhesive and the product before applying pressure. Once the adhesives become
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"tacky," both surfaces are to be joined together, making sure they are aligned because
once bonded the surfaces cannot be moved. Momentary pressure applied by hand or
with a roller may be recommended for some applications. Some product labels also
recommend roughing up the surface before use, for the best adhesion.

Product Formulation:

Contact adhesives are composed of an elastomeric polymer, which may be
natural or synthetic rubber, carried in a solvent solution or in water as a latex emulsion.
The earliest contact adhesives were based on isoprene, natural rubber, dissolved in
solvent blends. Currently, synthetic polymers such as polychloroprene are widely used
in both solvent-based and water-based contact adhesives. The typical solvent-based
contact adhesive is composed of polychloroprene; t-butyl phenolic resin; magnesium
oxide; zinc oxide; antioxidants; fillers; curing agents; and a mixture of solvents. Among
the more common types of solvent are aliphatic hydrocarbons (hexane, heptane);
ketones (acetone and methyl ethyl ketone); alcohol; and aromatics (xylene and
toluene). The use of chlorinated solvents such has methylene chloride has decreased
due to toxicity concerns and use prohibitions. More commonly used in industrial
applications, water-based contact adhesives are typically composed of polychoroprene
latex; terpene phenolic resin; zinc oxide; antioxidants; fillers; curing agents;and water.

Consumer contact adhesives are subject to the flammability requirements in the
Federal Hazardous Substances Act as codified in 16 CFR Section 1302, “Ban on
Extremely Flammable Contact Adhesives” (FHSA). Contact adhesives that are labeled
as, marketed, and sold solely for industrial or professional use are not within the scope
of this ban. Contact adhesives subject to the ban have specified product characteristics
that include: 1) show a flash point at or below 20 degrees Fahrenheit; 2) are composed
of a high percentage (70-90 percent by weight) of solvents and a low percent of solids
(10-30 percent by weight); and 3) are packaged in containers of more than on-half
(equivalent to eight fluid ounces).

Low VOC solvent based contact adhesives would typically contain more exempt
solvents such as acetone or chlorinated solvents. Acetone is an exempt VOC, as a
negligibly reactive VOC. However, the use of acetone can harm some substrates and
can lower a product’s flash point below the FHSA requirements. Because some
chlorinated solvents such as methylene chloride are exempt VOCs and also has
desirable solvent qualities, their use could potentially increase as products are
reformulated to meet the new low VOC limits. However, use of methylene chloride in
consumer products has decreased due to toxicity concerns. Methylene chloride has
been identified as a Toxic Air Contaminant (TAC) by the ARB. Additionally, South
Coast AQMD Rule 1168 “Adhesive and Sealant Applications” prohibits the sale for
methylene chloride-based adhesives (adhesives containing one percent or more of
methylene chloride) starting January 2004, with a one year sell through provision.
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Because there are viable nontoxic alternatives available and complying products
exist, we are proposing a TAC prohibition for contact adhesives, along with six other
categories, to ensure that chlorinated solvents are not used in reformulation of products.
In addition, the 2001 Survey shows that toxic compounds are used very little in
adhesives anymore, and that manufacturers have formulated with safer alternative
products.

Reformulation without exempt solvents is currently limited to water-based
technology. Water-based contact adhesives would comply with FHSA flammability
requirements. However, several manufacturers have indicated that water-based
contact adhesives, while prevalent in industrial applications, do not meet the needs of
typical retail customers. The manufacturers have expressed concern, and, in one case,
provided supporting complaint statistics, that the typical retail user lacks the knowledge
and equipment necessary to successfully apply these products with satisfactory results.
Problems that could arise due to retail users lacking familiarity with the longer drying
times of these products include joining the two surfaces before the “tacky” point is
reached and prematurely testing the bond before full bond strength is attained. Water
based contact adhesives also may not be as suitable as solvent-based products due to
wetting problems and corrosion for certain substrates: 1) certain plastics, including
melamine; 2) rubber; 3) flexible vinyl, and 4) possibly metals (BAAQMD 1997).

Proposed VOC Limit and Compliance:

The proposed VOC limit for Contact Adhesive - General Purpose is 55 percent
by weight, effective December 31, 2006. We are not proposing a new VOC limit for
Contact Adhesive — Special Purpose. The VOC limit that for Contact Adhesive —
Special Purpose will remain 80 percent VOC, the current limit for contact adhesives.

As shown in Table VI-6, using adjusted 2001 emissions, the proposed limit for
Contact Adhesive - General Purpose will result in an estimated emissions reduction of
six pounds per day or 0.003 tons per day. Table VI-6 also shows that 80 percent of the
products in the market currently comply with the proposed 55 percent VOC limit. The
sales weighted average VOC content is 57.2 percent. We expect minor or no
reformulation will be required for the majority of the products. The most common
reformulation option that could be used by manufacturers to meet the proposed limit will
be solvent substitution with an exempt solvent, such as acetone.
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Table VI-6
Contact Adhesive Proposal*

Proposed %?gndpdﬁltg? Complying | Emissions
Subcategory VOC Limit Market Share | Reductions
(Wt. %) Product (%) (Ibs/day)™
' Groups
Contact Adhesive —
General Purpose 55 S 80 6
Contact_Adheswe - 80 12 100 0
Special Purpose
Total 6

* Based on 2001 Consumer and Commercial Products Survey. (ARB, 2001)

* Survey emissions adjusted for complete market coverage (see Chapter IV,
Emissions). The market coverage adjustment for contact adhesive products was
10%,; staff believes the 2001 Survey covered 90% of the market.

The 55 percent VOC Ilimit for Contact Adhesive - General Purpose is being
proposed to provide a cap on VOC content and establish a VOC limit approaching
closer to the lower limits in the District rules for adhesives and sealants. Most of the
large Districts currently have limits for general contact adhesives and for special
substrates. Most of these Districts have a current VOC limit of 250 g/l (roughly
equivalent to 30% VOC by weight) for special purpose contact adhesives. We do not
believe that a 30% by weight VOC limit is feasible for the Contact Adhesive - General
Purpose subcategory at this time without the use of chlorinated solvents.

Staff is proposing a 55 percent VOC limit for the general purpose subcategory.
Based on information provided by manufacturers, staff believes that manufacturers
need additional time to develop water-based resins suitable for household applications
before the VOC limit can be lowered. Our 2001 Survey shows that products reporting a
low-VOC do not recommend using the product on metal and other non-porous
substrates. The only product that had a low-VOC level that recommends use on metal,
had methylene chloride in its formula. With a 55 percent VOC limit, a few products may
need to be reformulated, most likely with acetone, and possibly repackaged in units of
eight fluid ounces or less be excluded from the federal extremely flammable ban.

We recognize that manufacturers need more time to develop new or more
effective water-based resins that can be used by consumers without industrial-type
application and drying equipment. Complying solvent-based industrial contact
adhesives use exempt acetone solvent-based technologies but are not subject to the
FHSA ban on extremely flammable contact adhesives. South Coast AQMD has also
recognized the reformulation challenges for automotive contact adhesives, has
extended the effective date of its limit for these products, and is currently conducting a
technology review of this category (SCAQMD 2002, SCAQMD 2004). Staff has also
been provided data indicating that at or below 50 percent VOC, some solvent-based
technologies will be adversely effected in terms of the viscosity or “spreadability.”
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However, staff believes that VOC content can be capped at the proposed
55 percent VOC limit for general purpose products not subject to the FHSA ban that
applies only to product packaged in units greater than one-half pint (equivalent to eight
fluid ounces). However, we intend to revisit this category in subsequent rule makings to
determine if there are new technologies that would enable further VOC reductions for
both contact adhesive subcategories.

Prohibition of Use of Perchloroethylene, Methylene Chloride, and Trichloroethylene

Staff is proposing to prohibit the use of the chlorinated Toxic Air Contaminant
solvents perchloroethylene, methylene chloride, and trichloroethylene in contact
adhesives. As documented in Chapter IX, Environmental Impacts, staff has determined
that use of these solvents constitutes an unnecessary health hazard. The proposed
limits for contact adhesives are designed to be feasible without the use of
perchloroethylene, methylene chloride, and trichloroethylene. In each subcategory,
numerous alternative products exist. While methylene chloride use was reported in the
2001 Survey, staff is not aware of any methylene chloride containing products currently
on the market. Although, perchloroethylene and trichloroethylene containing products
were not reported in the 2001 Survey, staff is also proposing to prohibit their use as
well.

Additional Labeling

Due to difficulty in distinguishing between the subcategories, we are proposing
contact adhesives would be subject to additional labeling requirements as defined in
Section 94512(d) of the