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DISCLAIMER

The mention of any products, companies, or pollution prevention technologies, their
source or their use in connection with material reported herein is not to be construed as
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This project was funded by Cal/EPA’s Department of Toxic Substances Control (DTSC)
and the U.S. Environmental Protection Agency (EPA). The contents of this document do
not necessarily reflect the views and policies of DTSC or EPA, nor does mention of trade
names or commercial products constitute endorsement or recommendation for use.
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. INTRODUCTION AND BACKGROUND

There are between 50 and 75 countertop manufacturers in the southern California four
county area that includes Los Angeles, Orange, Riverside and San Bernardino. There
may be as many as 400 cabinet manufacturers and 1,000 woodworking manufacturers in
the same four county area. Most of these companies are small and medium sized
businesses.

Many of the countertop, cabinet and woodworking companies manufacture countertops.
The companies use adhesives to bond veneer to wood, particleboard and medium density
fiberboard. Many manufacturers have post-forming operations where the edges of the
countertops are bonded using adhesives.

Severad years ago, adhesive formulators used 1,1,1-trichloroethane (TCA) in the
adhesives they offered to this industry. TCA production was banned in 1996 because
TCA contributes to stratospheric ozone depletion. In the mid to late 1990s, the
formulators stopped using TCA and they began formulating with alternatives like
methylene chloride (METH) and various types of nonchlorinated solvents including
toluene, xylene, methyl ethyl ketone (MEK), hexane ard heptane. Companies that
manufactured countertops converted to adhesives that relied on METH or the other VOC
solvents. They aso used many of these same solvents to clean their application
equipment.

METH is a suspect carcinogen. It is classified as a Hazardous Air Pollutant (HAP) by
EPA and is listed on Californias Proposition 65. The chemical is a listed RCRA
hazardous waste and it is regulated as a Toxic Air Contaminant in California. Severa of
the other solvents used in the adhesives adso have problems. They are generaly
classified as Volatile Organic Compounds (VOCs) that contribute to photochemical
smog. Toluene, xylene, MEK and hexane are classified as HAPs and are listed on
Proposition 65.

Workers in the companies that use adhesives are exposed to the solvents and people who
live and work in the communities surrounding the manufacturing facilities are also
exposed to them. Most of the spent cleaners used to clean the adhesive spray equipment
are classified as hazardous waste and, if they are not handled properly, they can
contaminate the sites. Rags are sometimes used in the cleaning process and these rags are
often sent to industrial laundries and the solvents they contain are discharged in the
wastewater.

The major goal of this project, which was initiated in October of 2002, was to work with
seven countertop manufacturers to assist them in adopting adhesives and cleanup
materials that are more protective of human health and the environment. The technical
assistance was provided by the Institute for Research and Technical Assistance (IRTA), a
nonprofit organization. IRTA was established in 1989 to assist companies in converting
to low- and nonsolvent technologies in a variety of applications including cleaning and



adhesives. IRTA runs and operates the Pollution Prevention Center (PPC), a loose
affiliation of several government entities and a large electric utility. Members include:
* EPA Region IX
» Ca/EPA’s Department of Toxic Substances Control
e Cdifornia Department of Hedth Services Hazard Evaluation System &
Information Service (HESIS)
South Coast Air Quality Management District
Santa Barbara County Air Pollution Control District
Los Angeles County Sanitation Districts
City of Los Angeles Bureau of Sanitation
Orange County Sanitation District
Southern California Edison

The South Coast Air Quality Management District (SCAQMD) regulates air emissionsin
southern Californiain the four counties listed above. The SCAQMD regulates emissions
from adhesive operations in Rule 1168 “Adhesive and Sealant Applications.” SCAQMD
staff modified Rule 1168 to include a provision that prohibited the sale and use of high
VOC adhesives after September 1, 2001. The VOC limit set for contact adhesives was
250 grams per liter. In order to comply with this provision, most of the formulators
began reformulating their adhesives with METH, which is not classified as a VOC.
Many of the companies manufacturing countertops started using METH based adhesives.
At that stage, IRTA began seeking participants for the project.

IRTA began work on this project and became aware of the general conversion away from
VOC solvents to METH. IRTA staff informed the SCAQMD of the effect of the
regulation to tighten the VOC levels. Because METH is a Toxic Air Contaminant, the
District added a new provision to Rule 1168. The new provision prohibited the sale of
METH based adhesives after January 1, 2004. It allowed the sales or use of METH based
adhesives for an additional year if the product was manufactured before January 1, 2004
and if the date of manufacture was displayed on the product. Thus, by January 1, 2005,
METH based adhesives cannot be sold or used in the jurisdiction of the SCAQMD. The
SCAQMD aso amended the rule to restrict the VOC content of the adhesives even more.
On January 1, 2003, the VOC content of contact adhesives used or sold in the Basin was
set at 80 grams per liter or less.

SCAQMD Rule 1171 regulates the VOC content of cleaners. The countertop
manufacturers IRTA worked with during this project use cleanup solvents for two
purposes. First, some of them use materials to clean the spray guns that are commonly
used to apply the adhesives. Rule 1171 specifies that the cleaning agents used for this
purpose must have a VOC content of 550 grams per liter or less. Beginning on July 1,
2005, the rule requires the cleaners to have a VOC content of 25 grams per liter or less.
Second, some of the companies used cleaners to remove small amounts of cured adhesive
residue from the countertops before they are shipped to their customers. Rule 1171 has
no VOC limit for the cleaners used for this purpose.



During the project, IRTA worked with several companies in the four county area in
southern California that converted to adhesives that met the 80 gram per liter VOC level
and that did not contain METH. Because the Rule 1171 regulation on spray gun cleaners
allows a level of 25 grams per liter in 2005, IRTA tried to test and find alternative
cleaners that met this lower level. In addition, for cleaning the cured adhesive residue
from the finished countertops, IRTA tested cleaners that met the 25 gram per liter limit
even though there is no VOC limit for these cleaners.

The project findings indicate that companies that manufacture countertops can use
adhesives that do not contain METH and that have a VOC content less than 80 grams per
liter. These adhesives are available, they meet production requirements and they are cost
effective. The findings also indicate thet cleanup solvents that meet the 25 gram per liter
VOC level can also be used effectively for cleaning spray equipment and adhesive
residue. The results of the project could be transferred to manufacturers in southern
California who have not yet adopted compliant aternatives. The results are also
applicable to companies in other parts of the country that do not currently have
regulations that restrict the use of VOC and METH based adhesives.



[I. ANALYSISOF ALTERNATIVE ADHESIVESAND CLEANUP MATERIALS

ALTERNATIVE ADHESIVES

All of the companies that participated in the project manufacture countertops. These
companies sall their countertops to countertop suppliers like Home Depot or to other
contractors and custom suppliers. In al cases, the adhesives now used by the companies
are low in VOC content and do not rely on METH.

Figure 2-1 shows a typica countertop during the manufacturing process. As is
conventional, the manufacturing process involves bonding a laminate (the finish) to a
particle board base. Note that the sides of the countertop are unfinished. The
manufacturer uses a post forming process called edge banding to bond the laminate to the
unfinished particleboard sides.

Figure 2-1 Typical Countertop

Historically, companies used two methods to apply adhesives in the manufacturing
process. First, some manufacturers used spray guns to apply the adhesive, which is
purchased in containers ranging in size from five galons to drum quantities. A typica
high volume low pressure (HVLP) spray gun for applying adhesive is shown in Figure 2-
2. Second, companies used adhesive canisters to apply the adhesive. A typica canister is
shown in Figure 2-3. Canisters generally contain about 30 pounds of adhesives and they
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Flgure2 3 Typical Canister Adheave



include a spray device attached to the canister. In some cases, the company uses the
spray device provided with the canister; in other cases, companies remove this spray
device and use atypical spray gun to apply the adhesive from the canister. The canister
is discarded after use.

Countertop manufacturers typically use either METH based or high VOC content
adhesives. There are three generic aternatives that are now available. These include:

* Polyvinyl Acetate (PVA) adhesives which are based on awater carrier
» Water-based adhesives which are also based on water as a carrier
» Acetone based adhesives that use an acetone carrier

Material Safety Data Sheets (MSDSs) for atypical PVA, Water-Based and acetone-based
adhesive are shown in Exhibits 21, 22 and 23 respectively. PVA and water-based
adhesives contain no solvents and they are generaly applied using a spray gun. Acetone
is not classified as a VOC and is low in toxicity. Some of the acetone adhesives that are
used today are sold in canister form. Acetone has a very high vapor pressure and most
often, it is combined with another solvent in small amounts to reduce the evaporation
rate. The other solvent used in the product shown in Exhibit 2-3 is cyclohexane, which is
classified asa VOC. This product meets the 80 gram per liter VOC content limit set in
Rule 1168.

ALTERNATIVE CLEANUP MATERIALS

As discussed earlier, companies that manufacture countertops perform two types of
cleaning. First, they clean their spray equipment. Second, they clean the overspray from
the finished countertops. When manufacturers use adhesives based on METH or high
VOC solvents, they clean the spray guns and the finished countertops with METH or
VOC solvents. The companies that converted to PVA or water-based adhesives can clean
their spray application equipment with plain water or formulated water-based cleaners.
Companies that converted to acetone based adhesives can clean their spray equip ment
with acetone.

Cleaning the overspray of the adhesive from the finished counter tops is more difficult
because the adhesive is generadly cured and is difficult to remove. Companies can
change their process to remove the adhesive residue earlier in the process before it is
cured. In this case, a water-based cleaner would be effective in removing the residue.

Acetone is effective in removing some of the cured adhesive residue. IRTA also tested a
combination of acetone and water, which was often effective in removing the cured
residue.



EXHIBIT 2-1
Material Safety Data Sheet for Typical Polyvinyl Acetate Adhesive



R
WILSONART Material Safety Data Sheet

Section 1. Chemical Product and Company Identification
sty P Wilsonart (WA) 3000 Cade USA1E381 =
- ] 18381
Supplier WILSONART INTERNATIONAL ING —
PO BOX 6110 Validatban D 0
2400 Wiison Place, Temple, TX 76503-6110 AT PR
Phone: BO0-433-3222 or 254-207-7000
Symonym Also kmown g5; Lokweld™ [LW) 3000 _E“ e A
Trade name Wilsanart (W) 3000 B Responsible Nome  Wilionart Isternational Tne.
Muterial Uses Spray grade adhasne for laminets. w
CHEMTREC
— ; BO0-424-9300 [USA)
Mamulacinrer WILSONART INTERNATIOMAL, ING. T03-537-3BB7 [Internalional)
PO BOX 8110, Temple, T TER0A-6110
Information Phone: 254-207-T000 or B00-413-3222

Namg CAS W % by Weight Expesure Limiss

Trade saced. MITSRM 518 kot availabla.
850001
Winyl Acelale homaopolymer 9003-20-7 15 - 40 Mot available,

Resdual Vieyl scetale monomer 108-05-4 =05 ETEL: 20 (mgim®) from ACGIH (TLV)

TWA 10 {ppm) from ACGIH (TLV)

TWA: 35 {maim’) Trom ACGIHSTEL: 70 {mgim® from

Section 2. Composition and Information on Ingredients
ACGIH

INHALATION MAY IRRITATE RESPIRATORY TRACT  AVOID BREATHING SPRAY MISTS. MILDLY
IRRITATING TO THE EYES.

Rawtes of Entry Skin contact Eye contact Inhalalion
Ingastion

Patential Acwhe Henlth Effecis
Ejes Midly irritating ta the eyes.

Skin Non-mritating to the skin,

fukurlarion May cause imitation of upper respiratory tract

Ingestion Mol an expected route of entry, May cause mild gastric irmitation,

Patential Chronic Health No additional information
Effecis

Medical Conditiees Repeatad or prolonged expasure is mol kntwn 18 aggravaie any medical condition
Aggravated by Overesposare:

Overexposure InMammation of the eye is cheractenzed by rednesa, watering, and iiching
'Sigms'Sympioms
Sew Toxicobegical Information {sectlom 11}

Section 3. Hazards Identification
Fhysical Stase and Lipuid.
Apprarance

Emvergency Chervien

I Continued on Next Page




l Wilsonart (WA) 3000 Page: 2T
Section 4. First Aid Measures
Eye Contact In cage of contact with eyes, rinse Immediztely with plenty of water. (f iritation persists, el medical

atlantion.

Shiln Coamtaed \Wash contaminated skin with soap and watar, Wash contaminsted chthing before reusing

Imhialatinn If symptoms are present. allow the vichim to rest m a well ventiiabed srea. Oxygen may be adminisiened
if bre-athing is difficull. If symploms persist, seek medical atention.

Imgestien Remaove dentures if any. Have conscious person drink several glasses of water or mile. MEVER give

an unmna:iuus_ person anylhing (o ingest. Intuce vomiting by giving syrup of ipescas, Lower tha haad
5a that the vomit will not reanter the mouth and throal, Seek medical athention.

Motes in Fhysician

Mo additional information.

Section 5. Fire Fighting Measures

Varigus Subslances

Flammability of ibe Produst  Mon-lammsbde.
Awti-igmition Temperature Mol applicable
Flash Paints hot applicabie
Flammatde Limits Not appilicable.
Froduces of Combustion Mol applicatle
Fire Hazards in Presence of Mol applicable

Explosien Hezards im
Fresemce of Various
Subitamces

Mot considered a product presanting risks of explasion

Fire Fighting Media
and Instrisctans
Fratective Clothing {Fire)

Mon-flammable

Fire fighters should wear positive pressuis sef-coranad breathing apparabus [SCEA) and full turmout
geEr.

Special Remarks en Fire
Hazards

Special Remarks en
Explosion Hazards

Mon combustible.

Mo additional remerk.

Section 6. Accidental Release Measures

Small Spill and Leak

Large Spill and Lenk

Absart with an inert material and place in an appropriste waste disposal container

Presard entry into sewers, besements or confined eneas; dike if nesded.  Absor with 8 inert matarial
and put the sp@ed rmaderial in an appropriete waste disposal.

Section 7. Handling and Storage

Hamifling Afer handling, abways wash hande thoroughly with soap and water. Avoid breathing vapars of this
produet Avold esntact with skin and eyes.
Storage Keap contamer tightly closed in a cool, wel-ventiated place. Do not freeze. Keep oul of Be raach of

children

I_Cmﬂ.‘num’mﬂa-ﬂP&w J




l Wilsonart (WA} 3000 Page: 37 |

Section 8. Exposure Controls/Personal Protection

Engineering Conrols Provide exhaust ventilation or ather enginesnng conlrols to confrol mists and o kesp the alrborme
concentrations of vapars bedow thelr respective threshold lirmil vakee,

Fersnnal Protection
Epes Splash goggles or safety glasses with side shisids.

Eody No special precautions are necessary if usad as intendad.

Rexpirmiory A respirates |s nel needed under normal and intended conditions of product use. In case of insufficient
vantilaton, wear an spproved (NIOSH) respirator with ofganic vapor carridges with dustmist pre-filler.

Hards No special precautions are necessary if usad as intended.

Feet No special pracautions are necaesary If used as intended,

Frotective Clothing
(Piciograms)

Persomil Profeciion in Case of In case of nsufficlent ventilation, wesr an approved (NIOSH] respirator with organic vapor carridges
n Large Spill Splash goggles. Boots. Full suil, Gloves (necprens or labex)

Froduci Mame Expusure Limits

Trade secret Ml avalabls
Vinyl Acatate homopolymer ol avsilatia
residual vinyl acetete monamer STEL: 20 (mgim’} fom ACGH (TLV)
TWA: 10 [P Troms ACGIH (TLWY
TWA: 35 (mim® trom ACEIHETEL: 70 {mgim® from ACGIH

Cansulf bacal asthoritees for accepiable exposure lmis,

Section 5, Physical and Chemical Properties

Physical State and Lguied Oidor Pleasant
Appearance )

Maleeular Weight Mot applicable Taste Mot available,
Color pirk

Malotalar Formila Mot appiicable.

{15 SolaWater) 5

Bodling/Candensation Polmt  370°C [B58°F)

Meking'F reexing Foing Mot availablea.

Criticsd Temperature Mat available,

Specific Gravity 1.082 (Water = 1)

Vapor Pressure Mat avallable.

Vapor Demsity Mat available.

Valaiiliry 4%

Odor Thresheld Mt available.

Evaporation Raie Mt availabls

VO <20 gl

I Continued on Next Page
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Wilsonart (WA) 3000 Page: 47
Viscosity 2B50 cps (Brookfield Wiscometer)
Logk.. Mot available, o
lamixity [im Water) Nat availabls. )
Dispersion Fropirths Not availatie.

Silmilviligy

Partialy salubie in cold water.

Physieal Chemieal Commants

No additional mformatian,

Section 10. Stability and Reactivity

Stahility and Readlividy

Comditisns of Instability

The praduct = stable

Mo addilticnal remark

Incomprtibility with % arious
Enbstances

Reactive with oxidizing agents, acids, alkalis, reducing agents.

Hazardous Decom position
Produsis

Hamanbous Polvmcrization

Products of combusfien include carbon axides (00, COZ2)

Will not aecur,

Section 11. Toxicological Information

Toxkity to Animals

This product may contain emal amounts of vinyl acetate, vapors of which have been shown 1o cause
lumers in the thyroid gland, vterus and respiratory trael of laboratory aremals. There s no evidence
that if has caused cancar in humans.

The plastcizer in this product has been tested for potential reproductive and tereiogenic effects, When
administered orally to rets and mece a1 deses which producad toxic effects in the mother, fissue and
skedetal malformations were noted. However, no effecls wers s2an in the rabbits treated with this
compound

This product contains & chemical that iz a suspected endecring disrupter. Endocrinehormens
disrupters are exlernal agents that interfare with the role of natural hermones in tha body. While a
veriaty of chemicals have besn found to cause endocrine dissuption In labaraleny animals. adverse
affects in humnene have not been establshed. [US EPA Special Report on Endocsing Disruption,
Fetwruary 1567.)

Chrenic Effects on Humans

Ho additiona! information

Mo aadiional information

Specinl Remarks on Toxicity
0 Aminanks

Specinl Bemarks on Clhranke
Effects on Humans

Special Remarks om Cither
Toxic Effects on Humans

Wo additional remark.

Vinyl acelate is metabolized to acataldehyse, which hag a0 IARC 2B (possibly carcinegenie le humans)
classification, it has also been listed In Category 28 May contain tracas of formaldehyde.
fommadetyde is classfied 2A by ARG (probable humen earcinogen),

Mo additional remark.

I Continued on Next Page




I Wilsomart (WA) 3000 Page: 57 I

Section 12. Ecological Information
Ecotoxbity Mot availabie
BODS and COD " Mot avallable. |
EhslegradableDECD Mot availabia
Mahility Mol datarmines N

Toxicity of the Productsof Mol avaslabla
Bisdegradation

specinl Remarks on the Mo additional remark.
Priodwects of Bisdegradation

Section 13, Disposal Considerations

Waste Informstion Spilled, contaminated, or waste matarial showld be put Into a suitable cortamer and handied acoarding
ho local, staledpeavingial, and federal regulations.
VWaste Stream Mot available

Ceomsult your loenl or regiomnl authorities.

Section 14. Transport infarmation |

DO Classifica tiom kot a DOT controlied matensl {United Sietes). @

Marine Pallutast kot @ Marine Polutant.

Special Provisions for Mo addtional remark
Tramsport

ADRBIT Classification Mot controliad wndes ADR {Eurcpe)

TN TMENG Classificatisn Mot controded under IMDG.

ICADNIATA Chasilication Mot controlied wnder |ATA.

Section 15. Regulatory Information
HUCS Classification May cause mild eye irritation. May cause sight iritation of upper respiratony tract

L5 Federal Regulations TSCA 8(b) Imentary: Al Ingradiants are [sed
SARA 3023047311/312 extremaly hazardous subslances: Mo products wars found.
SARA 302504 emergency planning and notfication: Mo praducts were found
SARA, 302304/311/312 hazardous chemicals: No products were found,
SARA 5115312 MSOS distribution - chemical mventory - hazand identification: Mo products ware found,
SARA 312 towic chemical notification and release reporting: MJTSRMN 950001
Clean water ect (CVWA) 307. MJTSRN 950001
Clean waber act ({CWWA) 311: Mo products were found
Claan alr act (GAA) 112 accidental release pravention: No products were faund
Claan air ast [CAA) 112 regulated flarmmables substances: No products were found.
Clean air act {CAA) 112 regulated toxic substances: NJTSRN 950001

| continued on Next Page
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EINECS
DR (EEC)

International Lists

Mat available.

R3BAT- Irritaling 1o eyes and nespiratory syshem

Mo products were found.

Stale Regulations

Wilzonart (WA) 3000
Intermutinaal Regikation

Maw Jarsay RTK: NJTSRNAS0001

California Prop. 65 This preduct contains the following ngredients known 1o the State of Celformia to
cause cancer: Formaldehyda {50-00-0) in trace amaunts, Acetaldebyde (75-07-0).

Section 16. Other Information

INHALATION MAY IRRITATE RESPIRATORY TRACT. AVOID BREATHING SPRAY MISTS.
MILOLY IRRITATING TO THE EYES.

1 | Mational Fire
o | Protection
o Azzociation (LLS.AL) Health Bearthity

A #  Epocific Hacard

Firv Hazard

M. Dangereus Properies of industrial Materials, Toronto, Van Mostrand Reineld, G2 ed. 1964,

“Patty's Industnal Hygeene and Toxicology

Ssnutscturers Material Sefaty Date Sheat

GLOSSARY:

ACGIH - Amarican Confaranca of Govammental Industrial Hygenisis
ASTM - American Sociaty for Testing and Materals

ADR - Agraamant on Dangerous Goods by Roed (Europe)

BODS - Biologacal Caygen Damand in 5 days

CAS -

Chamical Absiract Services

CEPA - Canadian Emdranmantal Protection Act
CERGCLA - Comprehensive Ervironmental Response, Cormpansation and Liability Act

CFR -

Code ¢f Federal Regulations

- Department of Transportation

DSCL - Dangencus Substances Classification and Labeling (Eurape)

DAL -

Domestic Substance List {Canada)

EEC/EU - European Econcmic Communiy’'Europsan Unicn

EIMECS - European Inventory of Existng Commercial Chemical Substances

- Hazard Comrmunication Sysiem

HMIS - Hazardous Makernial Information System

WBAREC - Internetional Agency for Resesrch on Cancer
LOSOLCSD - Lethal DosatCencendiration kill 50%
LOLoLCLe - Lowast Published Lethal DossiConcentration
HFPA - Nabonal Fire Prevenbion Association

NIOSH - National Institute for Occupational Safety & Health

NTP -

Mational Toxicalogy Program

OEHA = Docupational Safety & Health Adminstration

PEL -

Permissible Exposurs Limdt

RCRA - Resource Conservation and Recovery Act
SARM - Superfund Amendments and Reorganization Act
STEL - Short Term Expasure Limit (15 minukes)

- Tranapartation of Dangerous Goads (Canada)

TLV-TWA - Threshold Lmit Value-Time Weighted Average
THCA - Toxic Substences Condrol Act
WHMIS - Workplace Hazardous Material Infommation Systermn

Continued on Next Page

Label Roquircmenis
Hazardous Material :
Information System ST
(U.5.A)
References -SAX,
poT
HCS
TDG
[ither Special Ho addftional remark.
Cansiderations
Validated by Wiksonart International Inc. on 0350402000, Verified by Wilsoaart Infernatienal Inc.
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Wilsonart (WA) 3000 Page: 777

| Printed 05/152000.

CHEMTREC:
B0-474-930 {LISA)
TOI-52T-388 T {Iniernatiomnl)

Motice to Reader

To tive best of our Enewledge, the Information contmined berein is accurate. However, neither the above named supplier sor ony of is
subsidieries assupies any lebility wharsoever for the acouracy or completensss af the information comained heveln,

Fimal determination of switebility af any materlal I the sole responsibility of the wier, Al materialy may presens unkeown beoords ard shoulsd
b arsed with coudion. Although cortwin hazards are descrlbed hevein, we convot graraniee Braf thete are the only hapoeds phr exist,
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EXHIBIT 2-2
Material Safety Data Sheet for Typical Water-Based Adhesive
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Roo Products, Inc.

MATE.

RooTac

I. PRODUCT IDENTIFICATION

felAl SAFETY

i

15 R
I..'.'I..-":l Rl ._g_!";_f;.'

Trade Name RooTae™
Mannfacturer oo Prodects, Inc. Health 2
2475 Progress Way
Weadburn, OR 97071 Flammability | 0
Contact S03-581-5640 Reactivity 0
E-mail: roopluei@an com
hitp:ownrw. rooghe. com meucnti.nlm B
Chemical Family Modified Palychloroprens latex
DOT Shipping Name MNE
Date/ wersion 020403 ver. 1.3
Originator/contact person Sheryl Southrael]
IL. OSHA REGULATED INGREDIENTS
ients CAS & OSHAFEL  ACGIH TLV O5HA STEL Approx, %
Mineral Spirits NE 100 g 160 ppm ME <5 %Wl
Aquenus Fine Oxide MNE NE NE NE <5 Wlwt
NOTE: See section X1I for other regulatory information
III. PRECAUTIONARY INFORMATION
¢ Froduct is not consudered harzardous under normal conditions.
= Direct contact of prodoct with eyes may canse imitation and/or tissue damage.
= Prolonped or repeated contsct with skin may cause iritation,
IV. EMERGENCY and FIRST AID PROCEDURES
Eyes Flush immediately vwith water for |5 minutes. Consult & physician if irritation persists.
Skin Wash affecied arca with scap and water. Wish contaminated clothing before nense,
Inhaked Remove subject to freah air,
Fire Product i non-flammable in the liquid state. Use water spray, foam, dry chemical of carbon
dioxide on dried product,
Spill Collect and remove using inert absorbent. Contaln spill entering sewers, Notify appropriate
apEncics.

RooTae™ 02-04-03 ver. 1.2
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Roo Products, Inc. MATERIAL SAFETT

DATA SEEET
V. PHYSICAL DATA
Physical State: iy liquid
Bloiling Point =HI"F
Sobubility in Water Dilutable
WOC Minus Water &8 grams/liter
V1. PERSONAL PROTECTION EQUIFMENT
Eyes It s highly recommended that users wear chernical safety goggles to reduce the potestial for eye
contact. Eye wash fountain should be available
Skin LUz impermeable cherical gloves and wear appropriate protective clothing, Launder

comtaminated clothing before reuse.

Respiratory Respimtory protection is not noreally required. Use NIOSHMSHA approved respirator if

comditions warrant.
Wentilation Standard industrial ventilation |5 recommended.
VIL. FIRE PROTECTION
Flash Paint Mon-flammable
Extinpuishing media Mor-flammable m liquid state; use water spray, foam, dry chemical.
Use carbon dioecide on dried product.
Unusual Fise and Explosion Hazard Personnel exposed 10 products of combustion should wear sclf-

contained breathing apparats sod full protective squipnen.
Containers exposed in a fire should be cooled with water to preveat
vapor pressure buildup leading to a rupturs,

VIIL REACTIVITY INFORMATION

Stability Stable
Incompatibility Not Established
Hazardous decomposition Caombustion of the dried product can yield bow molecular weight bydrocarbons

guch a3 carbiom monoxide and carbon dioxide.

Hazardous Polymerization Will not ocour

IX. EFFECT OF OVEREXPOSURE

Eves Eye contzct with liquid may canse mration.

Skin Repeated or prolonged skin contact with liquid may cause iritation
Inkslstinn WMo expected affects.

RooTac™ 02-04-03 ver, 1.2
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Roo Products, Inc. MATERIAL SAFETY
DATal SHEET

EFFECT OF OVEREXPOSURE - Conmtinued

Chromic Mo anticipated effects. This product does not contain regulated levels of NTP, LARC or DSHA
listed carcinopens

Existing Health Conditions Affected by Exposure - Mo known effects on other ilnesses

X. SPILL and DISPOSAL INFORMATION

Srnall Spdlls Should be contained wang absorbent materal, such as clay, soil or any commercially available
ahsorbent, Shovel reclaimed Dgusd and absorbent into recovery or salvage drums for disposal.

Large Spills Should be diked o prevent furiher moverment and reclaim inbo recovery or salvage drams for
disposal,

Dispagal Thizs product does not meet the definition of hazardens waste under the U5, EPA Hazardous
Waste Regulations 40 CFR 261, Consalt vour state or local autherities for proper disposal iz the
event more restrictive requirements apphy.

XI. STORAGE Protect from freezing - product stability may be affected.

XIl. REGULATORY INFORMATION

TOSCA Thes product meets the compositional requirements of the Toxic Substances Condral Act
and comtrins only chemical ingredicnts that are listed on the TOSCA invemory.

SARA Tifle [11, S2c. 313 This product contains toxic chemical{s) at or above the de minimus concentrations
subject to the reporting requirements of section 313 of Title 11 of the Superfund
Amendments and Reauthorization Act of [986 (SARA) and 40 CFR part 372

Califrnia Prop, 65 "WARNING": This producd contains deieciable amounts of & chemical(s) known to
California to cause cancer andl'or birth defects or other reproductive harm.
Canadian EPA This produet contams only chemical inpradients that are listed on the Domestic Substance

Last of the Canadian Environmental Agency.

ABEREVIATIONS

WA - Mot applicable, NE - Mot established, NSR - Mo special requirement, NI - Mot determimed

Roo Products, Inc. belizves that the information provided is scoumts and relizhle as of the dete of this waensl safery data thes
and is given in good faith. Mo wammanly expressed or implied is made as to the accurscy, relability or completeness of the
Imformation. Any use of this dats sand infermation must b detesmized by the war to be in sccordanos with applicable Pederal,
State and logal laws and regulations. Koo Products, Ine. urges persons recerving this information o make their own
determination as bo the information's suitablity and applicabality for 2n intended use.

Mobe: This information mmest be included in all MSDE deat are copied and distnibuted for this material.

RooTac™ 02-08.03 ver, 1.2 1
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EXHIBIT 2-3
Material Safety Data Sheet for Typical Acetone Based Canister Adhesive
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MATERIAL SAFETY DATA SHEET

Westech Aerosal Corporation Chemtrce Emergency Phane: 300-424-9300
DHympic View Industrial Park Westech Emergency Phong: 360-674-2051

5405 Constance Drive SW Diute Prepared: 53101
Fart Orchard, WA 98367 Revised: 5-23-04
Section 1 - ldentity (Canisters)

Labcl Name:  Westech High Srength & Multi-Purpose
Trade Name: Westech WT.HSC 13 & WT-MPOCIS

Section 2 - Hazardous Ingredients
Compenents- Hazardous Components 1%0r gresier

CAS SaraIll | DSHA [ ACGIH Carcinozen
Chemical Name Number List (PPM) TLV(PPM) | Ref. Souree
Agetong | —wread Mo T 1000 730 Mo
Cyclohemane | 11027 Yes | MM No

Section 3 - Physical and Chemical Characteristics
Propellant: Non-flammabic propriciany

VIOC: <80 grams per liter (SCAQMD rule 4431 and 1168)
HAP'S; (%

Boiling Point: | T7°F

Specific Graviry: Concentrate Only 06-0.8

Vapor Pressure: Témm

Evuporation Fate: =1

Salubility in Water: Negligihle

Water Reactive: Mo

Appearance and Odor: Clear, organic solvent odor

Saction 4 - Fire and Explosion Hazard Data
Flammability a8 per Flame Projection Test (16 CFR | 500.45)

Flammahlz

Limnits:

LEL: 1.3%
LEL: 2%

Extinguishing Modia: Dry Chemical, CO2
Unugual Fire and Explosion Hazards: At elevaled temperatures (over | MPF), containers may vend, rupture or
burst releaging flammable vapors,
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Section 5 - Health Hazard Data

Primary Rowtes of Entry: Inhalaron and Skin

Aceute Effects: Liquid is imtating 10 cycs and Skin, Prolonged exposure (o skin can cause 3 baming sensation.
Isrcnthi:: vapars may cause lightheadedness, dizoness, hondache, and nauscs in cxUmeme cascs UnoOOSCEDUSRESRY
and doath,

Chronde Effects: Prolonged and nepeted exposure muy produce depression, fatigue loss of appetite, vommiing,
couyh. boss of serse of balance, dermatitis and nerve damage,

Medicsl Conditlans geaerally agpravated by Exposure: Exisung cye, skin or upper respimatory condithons.
EMW and Firsr did Procedures:

Eye Contuet: Flush with water for 15 minutes, seck medical attention

Skim Cofitatt: Wash wilh soap and waier, if irriated seek medical sitention

Inhalation: Hemove b fresh am, Rosuscitate if necessary, gon medical atlomion

Ingestion: Do not induce womiting, E:tuwdimtln.eﬂtim.

Saction 6 - Reactivity Dala

Stability: Sishic

Hazardows Palymerization: Will not ocour
Incompatibility: Strong onidizing agonts
Conditions to Avoid: Open (lamcy and hiph heat

Section T- Precautions for Safe Handling

Use Respiratory Protection: I vapor concentration cxoeeds TLV, uge résprator approved by MIOSH
WVentilation: Use venlation 10 keep vapor concentration below TLV,

Eye Protection; Safery Goggles Recommended

Waste Dispoasl Methad: Dispase of in accordance with all Fedeml, state, and local regulations.,

Steps to be taken in Case Material is Released or Spilled: Remove all sources of ignitien. Ventilat spill ares
o allow solvents to evaporate and collect in sunable conmmers lor disposal. Usc approprisie person prolegtive
EqpmenL.

Frecautions to be takem in Handling and Storspe: Store containers in coal, dry area. Do not punctuce or
IRCINCTALE COMaInCTS.

Saction § - Control Measures

Respiratory Protection: 1/ workplace cxposure is excesded o KIOSH approved respirator is advissd.
Ventilation: Provide suflicieni mochanical ventilation to mainusin sxpesure below PEL.

Eyc Protection: Use chernical splash goggles

Section 9 - Shipping Information
Proper Shipping Name: Adbesives
3

T Enzard Closy:
Identification Mumber: UN1133
Packing (iroup: m

We befiewe fha shafemanis, fachmical information and recommendstions conlsined henein aro rafabie, they arg
Fvan wifout warranty o guaranies of any himd,

(]
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ANALYSISOF ALTERNATIVES

Seven companies volunteered to participate in the project. These companies include:
e Sani-Top, Inc.

V-T Industries West

Architectural Woodworking Company

Universal Laminates

The Countertop Factory

Closet World

United Cabinet Company. Inc.

Sani-Top, V-T Industries West and The Countertop Factory exclusively manufacture
countertops.  Architectural Woodworking, Universa Laminates, Closet World and
United Cabinet Company manufacture different types of wood items including
countertops. IRTA worked with these companies on adhesive and cleaning alternatives.
In some cases, the companies converted away from METH or high VOC adhesives to one
of the alternatives. In one case, the company started a new operation and started up with
an aternative adhesive. In another case, the company was bought out by another
company when they were in the process of converting to an alternative.

The balance of this section presents the analysis for each of the companies that
participated in the project. In most cases, the costs of the METH or high VOC adhesive
are compared with the costs of the alternative adhesives. In some cases, a cleaning agent
cost comparison is aso presented. IRTA developed case studies for most of the
companies participating in the project. These case studies are individual stand-alone
descriptions of the conversions including the cost analysis. The case studies are provided
in the Apperdix to this report.

Sani- Top, Inc.

Sani-Top, Inc. was a counter top manufacturer located in Gardena, California. IRTA
began working with the company in early 2002. In June of 2002, the company was
acquired by V-T Industries, a company headquartered in Holstein, lowa. The Sani-Top
brand name was later phased out and transitioned to the brand name V-T West,
Cdlifornia.

When IRTA began working with Sani- Top, the company produced between 1,200 and
1,800 counter tops each day. Most of the counter tops manufactured by the company
were sold to hardware stores like Home Depot where they are purchased by contractors.

Sani- Top had two automated lines for manufacturing the counter tops. The base of the
counter top, made of particle board, moved down a conveyor. Adhesive was applied on
the conveyor line to bond a veneer to the particle board. When IRTA began work with
the company, they were completing a conversion from methylene chloride and high VOC
based adhesives to waterborne adhesives for much of the production. The company was
still testing aternatives in their touch-up edge banding operation and had not yet
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identified a suitable lon-VOC, nonMETH adhesive. Sani-Top is located in the
jurisdiction of the South Coast Air Quality Management District (SCAQMD) and the
regulation setting limits on VOC and METH adhesives applied to the company.

IRTA worked with Sani- Top to find alternatives in two cleaning operations. In the first
operation, the workers were using perchloroethylene (PERC) to remove adhesive
overspray that remained on the finished counter tops. At the end of the process, these
counter tops were handwiped with PERC just before they were shipped. Sani- Top used
two gallons per week of the solvent at a cost of about $9 per gallon. The total mst of
purchasing the PERC each year amounted to $936. The SCAQMD charges a fee on
emissions of toxic chemicals, including PERC. The annual emissions fee for the PERC
totaled $315. Thetotal yearly cost of using PERC in this operation was $1,251.

IRTA tested two aternatives with Sani-Top. The first aternative was a blend that
contained 80% acetone and 20% water. The second formulation was a water-based
alkaline cleaner caled Spray Clean 12 diluted to 50% concentration with water. Both
cleaners were as effective as the PERC in removing the adhesive overspray. The
company estimated, during the testing, that they would use two gallons of each of these
cleaners per week. The cost of the acetone blend is $3.20 per gallon and the cost of the
water-based cleaner is $5 per gallon. The annua cost of using the acetone blend and the
water-based cleaner would be $333 and $520 per year respectively.

Table 21 shows the cost comparison for PERC, the acetone blend and the water-based
cleaner. The cost of using both of the aternatives is significantly less than the cost of
using PERC. Conversion to the acetone blend would reduce the company’ s cleaning cost
by about 73%. Conversion to the water-based cleaner would reduce the cleaning cost by
56%.

Table2-1
Annualized Cost Comparison for Sani-Top Adhesive Over spray Cleaning Process
PERC Acetone Blend Water-Based Cleaner
Cleaner Cost $936 $333 $520
Emission Fees $315 - -
Total Cost $1,251 $333 $520

The secord cleaning operation at Sani-Top was a weekly cleaning of the adhesive spray
system. The whole system was torn down and cleaned each week. The fluid nozzles and
caps in the system were cleaned every day. For this operation, the company used 55
gallons annually of a cleaner called Sani-Pine, which was apparently based on a pine
terpene, whichisaVOC. The cost of this cleaner was $245 for a 55 gallon drum.

IRTA tested an aternative water-based cleaner with virtually zero VOC content in this
operation. Sani-Top tested the cleaner, the same cleaner tested for cleaning the adhesive
overspray, at 50% concentration. At this concentration, the cleaner was not strong
enough. The cleaner worked well at 100% concentration. Assuming a usage rate of 55
gallors per year, the cost of the aternative cleaner would be $550 per year.
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Table 2-2 shows the cost comparison for the Sani-Pine and the water-based cleaner. The
cost of using the low-VOC water-based cleaner is substantially higher than the cost of
using the Sani-Pine VOC solvent.
Table 2-2
Annualized Cost Comparison for Sani-Top Conveyor Line Cleaning Process

Sani-Pine Water-Based Cleaner
Cleaner Cost $245 $550
Total Cost $245 $550

Severa months after V-T Industries acquired Sani-Top, the company converted the
adhesive operation to use a PVA adhesive. They aso adopted a different water-based
cleaner for both cleaning operations. Prior to this conversion, Sani- Top used the acetone
blend for several months but did not convert to the water-based cleaner for the conveyor
line cleaning operation.

If the company had converted the overspray cleaning operation to the acetone blend and
the conveyor line cleaning operation to the water-based cleaner, the total cost of cleaning
would be reduced from $1,496 to $883 annually. Conversion of both processes leads to a
net savings of more than $600 per year.

V-T Industries, Inc.

On August 15, 2002, V-T Industries announced it had acquired Sani-Top, Inc. which is
located in Gardena, California. The Sani-Top name was phased out and the company
assumed a new identity, V-T West, California. At this stage, the Gardena plant has 55
employees.

V-T Industries Gardena plant manufactures countertops and it is the only postformed
countertop supplier that services al of North America. The countertops are sold to Home
Depot and Lowes as well as custom fabricators.

V-T Industries purchases particleboard and bonds high-pressure laminate using adhesive.
The company uses a hot melt adhesive, which is 100% solids, and a PVA (Polyvinyl
Acetate) adhesive, which is an emulsion of water and vinyl acetate. A Material Safety
Data Sheet (MSDYS) for the water-based glue was shown in Exhibit 2-1. V-T Industries
uses these adhesives at some of their seven countertop manufacturing facilities in the
U.S.

The facility in Gardena, California has two manufacturing lines. The firgt line, a high
speed ling, is used to manufacture standard size kitchen cabinets. Countertops run on this
line account for about 65 percent of the plant’s production. The second line is designed
to produce custom size counter tops ranging from 12 to 47 inch for vanities and bars. A
picture of one of thelines at V-T Industries West is shown in Figure 2-4.
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Figure 2-4 Countertop Manufacturing Line at V-T Industries West

V-T Industries is environmentally conscious. V-T West stopped using solventborne
adhesives several years ago. In addition to the hot melt and PVA adhesives, V-T West
uses a water-based cleaner to clean the residual overspray on the countertops.

Architectural Woodworking Company

Architectura Woodworking Company was established in 1919 and today has about 70
employees. The company, located in Monterey Park, California, is family owned.
Architectural Woodworking provides custom manufacturing services to architects,
designers and owners of buildings. Products manufactured by the company include
desks, counters, workstations, conference tables in a variety of configurations, interior
stairs and fine office cabinetry and paneling.

Architectura Woodworking has aways been very environmentally conscious. In aimost
all of their processes, the company has used hot melt and water-based adhesives for many
years. In one particular application, bonding metal to wood, the company historically
used a methylene chloride (METH) based adhesive. A picture of one of the company’s
adhesive lines is shown in Figure 2-5.
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Figure 2-5 Production Line at Architectural Woodworking

METH is a suspect carcinogen and is classified as a Toxic Air Contaminant in California.
South Coast Air Quality Management District (SCAQMD) Rule 1168 has prohibited the
sde of METH adhesives by January 2004. The regulation alows adhesives
manufactured in 2004 to be sold and used for an additional year.

Architectura Woodworking wanted to eliminate their METH based adhesive. The
company tested aternatives and decided to adopt a water-based adhesive for bonding the
metal to wood. The company has been using the aternative adhesive for several months
and is happy with it.

Architectural Woodworking used about two gallons of the METH based adhesive per
month. The adhesive product was a canister, which holds 27 pounds or about three
gdlons. The price of acanister is $300. On this basis, the annual cost of purchasing the
METH based adhesive was $2,400 per month. Architectural Woodworking uses the
same amount of water-based adhesive today. The price of the water-based adhesive,
which is not a canister product, is $45 per galon. This leads to an annua cost for the
adhesive of $1,080.

At the end of the day, one of the employees cleans the spray guns used to apply coatings.
Severa years ago, the company used lacquer thinner in a container for cleaning the guns.
It required about 10 minutes and was performed with a small container holding the
solvent. The employee disassembled the guns and cleaned them with a brush. The
company estimates that 3.5 gallons of lacquer thinner were used to clean the guns each
month. At a price of $6.65 per gallon, the annual cost of cleanup amounted to $279.
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Architectural Woodworking converted from lacquer thinner to acetone which is lower in
toxicity and is not classified asaVOC. The same amount of acetone is used for cleaning.
The price of acetone is higher than the price of lacquer thinner, at $9 per gallon. On this
basis, the cleanup cost now totals $378 annually.

IRTA provided Architectural Woodworking with an automated spray gun cleaner. The
company is testing the cleaning system using acetone as the cleanup solvent. The testing
will show whether using the spray gun cleaning system will reduce the labor cost enough
to offset the price of a unit. The price of such units is about $1,000. A picture of the
system being tested is shown in Figure 2-6.

Figure 2-6 Spray Gun Cleaner in Testing at Architectural Woodworking

Table 2-3 shows the annualized cost comparison of the METH and water-based adhesive
and the lacquer thinner and acetone cleanup solvents.

Table 2-3
Annualized Cost Comparison for Architectural Woodworking Company

METH Adhesive Water-Based Adhesive

and Lacquer Thinner and Acetone
Adhesive Cost $2,400 $1,080
Cleanup Solvent Cost $279 $378
Total Cost $2,679 $1,458
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Universa Laminates

Universal Laminates is a small shop that manufactures cabinets and countertops. In the
past, the company used a solventborne adhesive as part of the countertop manufacturing
process. When the regulations on VOC adhesives were tightened by the South Coast Air
Quality Management District (SCAQMD), the company decided to adopt an aternative.
They tested an acetone-based adhesive, which did not work well for them. The company
ended up adopting a water-based adhesive called Flexweld 301. Universal Laminates
continued to test other water-based aternatives and, more recently, decided to convert to
another adhesive called Roo Glue. An MSDS for this product was shown in Exhibit 2-2.

Universal Laminates had a spray booth and spray equipment for applying adhesive when
they used the solventborne glue. They did not have to make a capital investment when
they converted to the water-based adhesives. The same booth and application equipment
could be used for the water-based adhesives. A picture of the spray booth is shown in
Figure 2-7.

B
d iy
Figure 2-7 Spray Booth at Universal Laminates

Universal Laminates used about 20 gallons per month of the solventborne adhesive. The
cost of the adhesive was $24 per gallon. On this basis, the annual cost of the adhesive
was $5,760. The water-based adhesives have higher solids content than the solventborne
adhesive. Universal Laminates used half as much of the Flexweld waterborne adhesive,
10 gallons per month. The cost of this waterborne adhesive is higher, at $26 per gallon.
The annua cost for purchasing the new adhesive is $3,120. The company uses even less
of the Roo Glue, about seven gallons per month. The cost of the Roo Glue is $28 per
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galon. On this basis, the cost for purchasing the Roo Glue is $2,352 annually. Figure 2-
8 shows a countertop manufactured by Universal Laminates.

¥

Figure 2-8 Countertop Manufactured by Universal Laminates
Universal Laminates has found there is no difference in the labor cost for using the
solventborne and waterborne adhesives as long as the waterborne adhesives are used
properly. The open time for the adhesive is different and the employees must understand
that. The spray gun must aso be heated on cold days when the water-based adhesive is
used. With both the solventborne and water-based adhesives, one worker applies the
adhesive for eight hours per day five days a week. Assuming Universal Laminates' |abor
rate of $12 per hour, the annual labor cost amounts to $24,960.

When the solventborne adhesive was used, it required one hour per month to maintain the
spray equipment. Assuming a labor rate of $12 per hour, the annual maintenance cost
was $144. Maintenance with the Flexweld water-based adhesive increased to one hour
every four days. It involved cleaning out the glue that clogged the spray nozzle.
Assuming alabor rate of $12 per hour, the maintenance cost was $780 per year. The Roo
Glue has the same maintenance requirements as the solventborne adhesive. The cost of
maintenance labor is now $144 annually.

Universal Laminates used one gallon a week of lacquer thinner for cleaning up the
overspray from the solventborne adhesive. At a cost of $8 per galon, the cost for
cleanup amounted to $416 per year. The company used acetone for cleanup of the
Flexweld adhesive and used the same amount as the lacquer thinner. At a cost of acetone
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of $9.50 per gallon, the cleanup cost was $494 annually. With the new Roo Glue, the
overspray can be cleaned with plain water, so there is no cleanup cost.

Table 24 shows the annualized cost comparison for Universal Laminates. The labor
cost, which did not change when the alternative adhesives were adopted, is the dominant
cost. Although the cost of the Roo Glue is higher, there is no cleanup cost. The
conversion from the solventborne adhesive to the Roo Glue reduced Universal
Laminates cost by about 12 percent.

Table2-4
Annualized Cost Comparison for Universal Laminates
Solventborne Fexweld Roo Glue
Adhesive Adhesive Adhesive
Adhesive Cost $5,760 $3,120 $2,352
L abor Cost $24,960 $24,960 $24,960
Maintenance Cost $144 $780 $144
Cleanup Cost $416 $494 -
Total Cost $31,280 $29,354 $27,456

The Countertop Factory

The Countertop Factory is a new company that was started up in Santa Fe Springs,
California about one year ago. The company manufactures countertops for contractors
who install them in new and existing homes and offices. At present, The Countertop
Factory makes about 60 countertops per day. Figure 2-9 shows a countertop
manufactured by the company.

The President of the company, who has 18 years of experience with companies that
manufacture countertops, wanted to start up the company by using so-caled green
products. The company uses two different water-based adhesives. One of these, an
ethylene vinyl acetate (EVA), is used to bond high-pressure laminates to particleboard in
a spray booth. The other, a polyvinyl acetate (PVA), is used to bond the high-pressure
laminate to the sides of the particleboard. The company also uses a hot melt adhesive for
bonding the end caps to the countertops and an acetone based adhesive for edge banding.
The Countertop Factory was using lacquer thinner for removing adhesive residue and
black marking pencil from the finished countertops. The company changed their process
to remove the uncured adhesive residue from the finished countertops earlier; since the
adhesive is not cured, it can be removed with plain water. The company is adopting a
blend of 90 percent acetone and 10 percent water to remove the marking pencil and
markers.

When the company started up, they purchased two adhesive application sprayers and one
spray booth in an assembly line configuration. A picture of The Countertop Factory’s
line is shown in Figure 210. The cost of the equipment amounted to $40,000 and
installation and setup cost $10,000. The company aso purchased a hot melt spray gun
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Figure 2-9 Countertop Manufactured at the Countertop Factory

Figure 2-10 Adhesive Line at The Countertop Factory
for $2,000. The total capital cost was $52,000. Assuming an equipment life of 10 years

and a cost of capital of 2%, the annualized equipment and installation cost over the 10-
year period is $5,304.
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The Countertop Factory uses 55 gallons of EVA and about five gallons of PVA each
week. The price of the EVA and PVA adhesive is $8.50 per galon. The company aso
uses 100 pounds of hot melt adhesive per week; the hot melt is priced at $1.40 per pound.
The Countertop Factory uses a 225 pound canister of the acetone-based adhesive every
1.5 months; the cost of a canister is $1,000. The total cost of purchasing the adhesive is
$41,800.

Two workers apply the EVA and PVA on the conveyor for eight hous each day. Two
workers are required to apply the hot melt adhesive for eight hours per day. Two
additional workers apply the acetone based canister adhesive for eight hours per day.
Thus a total of six workers apply adhesive eight hours per day five days per week.
Assuming alabor rate of $12 per hour, the total annual labor cost amounts to $149,760.

The Countertop Factory was using three gallons per week of lacquer thinner for removing
the adhesive residue from the countertops. The cost of the lacquer thinner was $8 per
gdlon. The total annual cost of using the lacquer thinner was $1,248. The company is
switching to a blend of 90 percent acetone and 10 percent water. The owner has decided
to purchase the acetone in drum form so the cost of the aetone is $4.38 per galon.

Assuming the same usage rate for the acetone as the lacquer thinner, the annual cleanup
cost will be reduced to $615.

The Countertop Factory estimates that two workers spend about one hour per day
maintaining the adhesive application equipment. Assuming a labor rate of $12 per hour,
the annual maintenance cost amounts to $6,240.

The Countertop Factory pays about $1,600 per month for electricity. The annual
electricity cost amounts to $19,200. There is no gas used for the manufacturing process.

Table 2-5 summarizes the costs of the start-up operation. Note that the labor cost
dominates the total cost.
Table 2-5
Annualized Costs for Countertop Factory

Adhesive and Cleanup Operations

Annualized Capital Cost $5,304
Adhesive Cost $41,800
Labor Cost $149,760
Cleanup Cost $615
Maintenance Cost $6,240
Electricity Cost $19,200
Total Cost $222,919
Closet World

Closet World manufactures wooden bedroom closet organizers and shelving and is the
largest closet company in California.  The company, located in Whittier, California,
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provides comprehensive services for all organizing needs in closets, garages and offices.
The products manufactured by Closet World are custom designed and the company offers
alarge selection of finishes and accessories.

As part of their operation, Closet World uses a variety of adhesives. Most of the
adhesives used by the company are hot melt adhesives, which are 100 percent solids. In
the manufacturing process for countertops, the company performs laminating operations.
Historically, Closet World used a methylene chloride (METH) based adhesive in a
canister form for the edge banding in the laminating operation. The South Coast Air
Quality Management District (SCAQMD) modified their adhesive regulation, Rule 1168,
to phase out METH based adhesives by January 1, 2004. Companies could continue to
use METH adhesives until January 1, 2005 if they had been manufactured earlier.

IRTA began working with Closet World to find an alternative to the METH based
adhesive. The company tested an alternative canister product, which is based on acetone.
During the testing, the employees applying the adhesive indicated that it performed well.
Closet World decided to make the conversion to this adhesive.

The company used 12 canisters per month of the METH based adhesive. The cost of
each canister was $313. On this basis, the cost to Closet World for purchasing the
adhesive amounted to $45,072 per year.

The manufacturing manager indicates that the company uses about 25 percent less of the
acetone adhesive. This is because the acetone-based adhesive contains higher solids than
the METH based adhesive. Under this assumption, only nine canisters per month of the
acetone adhesive are required. The price of the acetone-based canisters is $221. The
annual cost of purchasing the new aternative adhesive is $23,868. A picture of the new
adhesive canister was shown in Figure 2-3.

The employees have noticed that the new adhesive dries faster than the METH adhesive.
No changes in the production process have been necessary to use the aternative adhesive.

Table 2-6 shows the annualized cost comparison for the METH and acetone based
adhesives. Closet World was able to reduce their costs for the adhesive operation by
about half through the substitution.

Table 2-6
Annualized Cost Comparison for Closet World

METH Adhesive Acetone Adhesive
Adhesive Cost $45,072 $23,868
Total Cost $45,072 $23,868
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United Cabinet Company, Inc.

United Cabinet Company is a small company located in San Bernardino, California that
manufactures commercial cabinets and counter tops. The company has been operating in
San Bernardino since 1963 and has been at the present location since 1980. United
Cabinet has 10 employees.

United Cabinet’s main product is cabinets but the company also manufactures 10 to 50
countertops each week. A countertop manufactured by the company is shown in Figure
2-11. For much of the work, the company uses a hot melt adhesive that is 100 percent
solids. For bonding laminate to counter tops, United Cabinet historically used a
methylene chloride (METH) based adhesive. The South Coast Air Quality Management
District (SCAQMD) has prohibited the sale of METH based adhesives, no more METH
adhesives can be sold after January 1, 2005. In anticipation of this ban, United Cabinet
began testing alternative adhesives. The company decided to use an acetone-based
adhesive that is provided in a canister.

Figure 2-11 Countertop Manufactured by United Cabinet Company

United Cabinet historically used a VOC solvent for removing small amounts of cured
adhesive residue from the counter tops after manufacture. IRTA worked with the
company to test alternatives. Plain acetone cleaned the residue very well. A blend of 50
percent acetone and 50 percent water works well for this purpose but required the
operator to scrub more. The company settled on a blend of 75 percent acetone and 25
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percent water. Acetone is not classified as a VOC and it is low in toxicity. Blending it
with water makes the mixture less flammable.

United Cabinet used about five gallons per month of the METH based adhesive. The cost
of the adhesive was $27.77 per gadlon. This trandates into an annual cost for the
adhesive of $1,666. The company has been using the aternative acetone adhesive for
several months. United Cabinet purchases a 27 pound canister every month and a half.
The cost of each canister is $221. The annual cost of purchasing the alternative adhesive
amountsto $1,768. Figure 2-12 shows a worker applying the new adhesive.

United Cabinet used a blend of VOC solvents for removing the adhesive residue on the
finished countertops. The company purchased five gallons every month and a half. The
cost of this cleaner was $8.16 per gallon. On this basis, the annual cost of the cleaner
amounts to $326. The company has just converted to a blend of 75 percent acetone and
25 percent water. The owner of United Cabinet plans to purchase five-gallon pails of
acetone. United Cabinet can purchase a five-gallon pail at $7.13 per galon. Assuming
the company uses the same amount of the new cleaner and taking into account the
dilution, the annual cost of purchasing the alternative cleaner is $214.

Figure 2-12 Applying New Adhesive at United Cabinet Company
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Table 2-7 shows the cost comparison for United Cabinet. The values show that the cost
of using the sfer alternatives is comparable to the cost of using the METH adhesive and
the VOC cleaning solvent.

Table 2-7
Annualized Cost Comparison for United Cabinet

METH Adhesive Acetone Adhesive

Adhesive Cost $1,666 $1,768
Cleaner Cost $326 $214
Total Cost $1,992 $1,982

TOXICITY AND CROSS-MEDIA ISSUES

In the past, most companies used METH based adhesives in the countertop
manufacturing process. Many companies are still using METH based adhesives.
Because METH is a suspect carcinogen, the workers who use the adhesives and the
workers and community members surrounding facilities where the adhesives are used are
exposed to a carcinogenic risk. The Occupational Safety and Heath Administration
(OSHA) has set the Permissible Exposure Level (PEL) at 25 ppm and has also specified
an action level of 12.5 ppm for METH because it is a carcinogen. Companies that have
exposures above 12.5 ppm must institute medical surveillance and monitoring programs.
Countertop manufacturers using METH based adhesives would not be able to meet the 25
or 12.5 ppm exposure levels and would have to install expensive engineering controls to
achieve compliance. As mentioned in the introduction, California air regulatory agencies
consider METH to be a Toxic Air Contaminant (TAC) and EPA lists it as a HAP, again
because it is classified as a carcinogen. California s Proposition 65 aso listss METH as a
carcinogen.

The companies that participated in this project converted from METH based adhesives to
acetone based adhesives or water-based adhesives of various types. Acetone is much
lower in toxicity than METH. OSHA currently specifies a PEL for acetone of 750 ppm.
This is much higher than the PEL of 25 ppm for METH and it reflects acetone’s lower
toxicity. Acetone is not considered a TAC or a HAP nor is the chemica listed on
Proposition 65. One additional advantage of acetone is that it is not considered to be
photochemically reactive and therefore does not contribute to smog. Acetone has a very
low flash point which makes it very flammable, however. The National Fire Protection
Association restricts the amount of acetone that can be stored and used in open containers
because of its flammability.

MSDSs for two water-based cleaners that certain of the participating companies adopted
are listed in Exhibits 2-1 and 2-2. The first MSDS, for a PVA adhesive, contains trace
guantities of vinyl acetate which is a suspect carcinogen. Vinyl acetate is metabolized to
acetaldehyde which is a suspect carcinogen as well. The product may also contain very
small quantities of formaldehyde which is aso a suspect carcinogen. The quantities of
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vinyl acetate in the product are very low, less than 0.5 percent. This can be compared
with the METH content of the METH based adhesives which is generdly in the range of
70 percent.

The MSDS for one of the other water-based adhesives, called RooTac, contains less than
five percent of mineral spirits. Mineral spirits is classified as a VOC and can contain
trace quantities of benzene, toluene and xylene. Benzene is an established human
carcinogen and toluene and xylene can cause reproductive toxicity. Again, these
materials would be present in extremely low concentrations compared with the high
concentration of METH in METH based adhesives.

When the companies used METH based adhesives, they either used METH or lacquer
thinner for cleaning their spray equipment. Lacquer thinner is a combination of several
materials including toluene and xylene and is considered a VOC. The companies
participating in this project converted to acetone, water-based cleaners and plain water.
All of these materias are lower in toxicity than METH or lacquer thinner. Again,
acetone must be used with care because of its flammability.

In the past, the participating companies also used METH or lacquer thinner for removing
the overspray adhesive residue from the countertops. One company used PERC for this
purpose. PERC, like METH, is classified as a suspect carcinogen. Ca/OSHA has
established aPEL for PERC of 25 ppm. The companies either began cleaning the residue
earlier in the process with plain water or converted to an acetone/water blend or acetone.
These alternatives are lower in toxicity than METH, lacquer thinner or PERC.

In genera, the carrier material in adhesives is emitted during application of the adhesive.
In the case of a METH based adhesive, METH was the carrier. For the companies
involved in this project, the carrier is now acetone or water. Companies participating in
the project used solvernts like METH and lacquer thinner for cleaning application
equipment. In some instances, users cleaned the application equipment in small
containers using the solvent. In other instances, users applied the solvents with rags. All
of the solvent was emitted during the process and no solvent remained that required
disposal. When the participating companies converted to acetone, water-based cleaners
or water, only small amounts of the cleaners are used and again, no disposal is required.
The overspray residue was cleaned with METH, lacquer thinner or PERC on rags by the
companies in the past. The companies now apply the aternatives like acetone and water-
based cleaners in the same manner. The companies involved in the project generally
send their used rags to industrial laundries.
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1. RESULTSAND CONCLUSIONS

There are more than 1,000 businesses in the South Coast Basin that manufacture
countertops, cabinets and custom woodworking. Many of these companies are classified
as small businesses. Some of these businesses manufacture countertops by using
adhesive to bond veneer to wood, particleboard or medium density fiberboard.

Historically, these facilities used TCA based adhesives. When TCA production was
banned, the adhesive suppliers offered products that contained METH and high VOC
content chemicals as adhesive carriers. Many of the companies using the adhesives also
used METH and high VOC content cleaning agents to clean their spray equipment and to
remove cured adhesive residue from the finished countertops.

The SCAQMD has implemented a regulation that prohibited the sale and use of
adhesives with a VOC content higher than 80 grams per liter and adhesives that contained
METH. Companies using these adhesives in the Basin had to identify, test and
implement aternative adhesives that have low VOC content and are lower in toxicity.

During this project, IRTA worked with seven companies in the South Coast Basin that
adopted alternative adhesives and cleaning agents. The companies included countertop
manufacturers, cabinet manufacturers and companies involved in woodworking. The
alternative adhesives the companies adopted are PVA adhesives, which rely on water as a
carrier, various other water-based adhesives and acetone based adhesives. The cleaning
agent alternatives that the companies implemented are plain water, water-based cleaners
and acetone. Alternatives that did not contain METH and that met the 80 gram per liter
VOC content limit specified in the SCAQMD regulation performed as effectively as the
more toxic and higher VOC adhesives and cleaners.

IRTA analyzed the costs of the alternative adhesives for The Countertop Factory, a
facility that started up using the lower VOC, low toxicity adhesives. IRTA analyzed and
compared the costs of alternative adhesives and cleaners for four other facilities that
participated in the project including Architectural Woodworking Company, Universal
Laminates, Closet World and United Cabinet Company. In all four cases, the cost of
using the alternatives was lower. This demonstrates that aternative adhesives that better
protect human health and the environment are available, that they perform well and that
their use can reduce costs. The alternatives demonstrated in this project are applicable to
manufacturers in southern California that have not yet converted to alternatives and
manufacturers in other parts of the country which do not presently have regulations
restricting the use of VOC and METH based adhesives.
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COUNTERTOP MANUFACTURER MAKESENVIRONMENTALLY
CONSCIOUS DECISIONS

V-T Industries, a countertop manufacturer based in lowa, acquired Sani- Top Inc., located
in Gardena, California in 2002. The company, now called V-T West Inc., has 55
employees.

The Gardena plant manufactures many different types of countertops. The company
purchases particleboard, laminate and adhesive. The adhesive is used to bond the high
pressure laminate to the particleboard. The plant manufactures the countertops and they
are sold to Home Depot and Lowes as well as custom fabricators located as far north as
San Francisco and as far east as Utah and Arizona

“We run two countertop lines at the Gardena plant,” says Scott Albers, Production
Manager. “One line is used to run standard countertop sizes and the other runs specialty
Sizes.”

The company is environmentally conscious and stopped using solventborne glues many
years ago. The plant now uses hot melt glues which are 100 percent solid and Polyvinyl
Acetate (PVA) glue which is a water-based adhesive. “Many of our plants use these
glues,” says Mr. Albers. “We tried water-based contact adhesive but it did not perform as
well asthe PVA.”

The company uses plain water and a water-based cleaner to clean the application
equipment. Says Mr. Albers, “we clean the adhesive overspray with a water-based
cleaner. It's effective and low cost and it doesn’t rely on hazardous chemicals.”



WOODWORKING COMPANY CONVERTSTO SAFER ADHESIVE AND
CLEANUP SOLVENT

Architectural Woodworking Company, a small company with 70 employees, is located in
Monterey Park, California. The family owned company manufactures desks, counters,
workstations, conference tables and interior stairs as well as high quality paneling and
office cabinetry. Customers that purchase the company’s products include building
owners, architects and designers.

According to Leo Heydorff, responsible for business development at Architectural
Woodworking Company, “the company has a policy to use materials that are as safe as
possible. All of the adhesives we use are either hot melts or water-based.”

The company historically used hot melt and water-based adhesives on nearly al of their
lines. In ore type of operation, bonding metal to wood, the company used about two
galons per month of a methylene chloride (METH) based adhesive packaged in a
canister. South Coast Air Quality Management District (SCAQMD) Rule 1168 prohibits
the sale of METH adhesives beginning in 2004. Under the rule, vendors are allowed to
sell METH adhesives and users may use them as long as they were manufactured in 2004
until January 1, 2005.

IRTA began working with Architectural Woodworking as part of a project sponsored by
Cal/EPA’s Department of Toxic Substances Control. The company tested alternative
adhesives and decided to convert from the METH adhesive to a water-based adhesive for
the wood to /metal bonding. “We ve been using the adhesive for several months and it
performs well,” says Mr. Heydorff. The cost of the water-based adhesive is lower than
the cost of the METH adhesive.

A number of years ago, the company used lacquer thinner for cleaning the coating
application equipment. The spray guns were cleaned at the end of the day in a small
container with a brush. The company decided to convert to acetone, which is not
classified as a VOC and is lower in toxicity. “We wanted to eliminate VOC products
wherever possible in the plant,” says Mr. Heydorff.

IRTA provided Architectural Woodworking with an automated spray gun cleaner. The
company is testing the unit with an acetone cleaner to determine its effectiveness and
whether it will reduce the labor cost of cleanup.

The cost of using acetone as a cleanup solvert is higher than the cost of using lacquer
thinner. This cost increase is more than offset by the decrease in cost for using the water-
based rather than the METH adhesive. “It’s always good when we can save money when
we use materials that are safer,” says Mr. Heydorff.



Annualized Cost Comparison for Architectural Woodworking Company

METH Adhesive Water-based Adhesive

and Lacquer Thinner and Acetone
Adhesive Cost $2,400 $1,080
Cleanup Solvent Cost $279 $378

Total Cost $2,679 $1,458



SMALL COMPANY ADOPTS COST EFFECTIVE WATER-BASED
COUNTERTOP ADHESIVE

Universal Laminates is a small company located in the San Fernando Valley near Los
Angeles that has been in business for 55 years. The company has three employees, two
of them owners. Universa Laminates manufactures cabinets and countertops. The
countertops are used in medical and denta offices.

For severa years, Universal Laminates used a solventborne adhesive in the manufacture
of the countertops. The South Coast Air Quality Management District (SCAQMD)
passed a regulation that tightened the VOC limits on adhesives and, at that stage, the
company began testing alternative adhesives.

Universal Laminates tested an acetone-based adhesive but it did not work for their
purposes. The company ended up adopting a water-based adhesive, called Flexweld,
which was used for afew years. More recently, the company converted to another water-
based adhesive, called Roo Glue, that performed better.

According to Steve Hall, one of Universal Laminates owners, “the new glue works
better. It doesn't delaminate the countertops when it’s hot like the other glue. It's aso
better for cleanup.”

The water-based adhesives are less forgiving than the solventborne adhesive the company
used in the past. The water-based adhesives must be used properly. The open time for
the adhesive is different and the employees must understand the differences when using
the glue. The spray gun must also be heated on cold days for effective delivery. “It'sa
matter of becoming familiar with the water-based glue,” says Mr. Hall. “We like the new
adhesive. We're al for doing what's best for the environment, especially when the costs
are lower.”

Annualized Cost Comparison for Universal Laminates

Solventborne Fexweld Roo Glue
Adhesive Adhesive Adhesive
Adhesive Cost $5,760 $3,120 $2,352
Labor Cost $24,960 $24,960 $24,960
Maintenance Cost $144 $780 $144
Cleanup Cost $416 $494

Total Cost $31,280 $29,354 $27,456



COUNTERTOP FACTORY STARTSUP WITH “GREEN” PRODUCTS

The Countertop Factory started up operation in Santa Fe Springs in 2003. The company
manufactures about 60 countertops per day for contractors and they are installed in
homes and businesses.

Bruce Smith, President of The Countertop Factory, has 18 years of experience in making
countertops. “I saw an opportunity to start a business that could provide same day

service to contractors, a market niche that larger manufacturers can’t fill,” he says. “I

know there are alot of regulations and | wanted to do things right from the beginning in a
way that is responsible to the environmert and the workers.”

South Coast Air Quality Management District (SCAQMD) Rule 1168 regulates the VOC
content of the adhesives used in countertop manufacturing. The rule aso phases out
methylene chloride based adhesives by the end of 2004. Methylene chloride is a suspect
carcinogen and it is also regulated by the Occupational Safety and Health Administration.
Mr. Smith decided to use only water-based, hot melt and acetone based adhesives so he
could be sure the company would comply with the regulations. He aso decided to use
low-VOC cleanup materials.

The Countertop Factory uses two different water-based adhesives to bond the high
pressure laminate to the top and sides of the countertops. The company uses a hot melt
adhesive for bonding the end caps to the countertops. Finally, the company uses an
acetone based canister adhesive for edge banding the countertops. The Countertop
Factory started out using lacquer thinner for cleaning the adhesive residue and marking
pencil from the finished products. The process was changed so the adhesive residue
could be removed before it was cured with plain water and IRTA assisted the company in
testing alternatives for cleanup of the marking pencil. The alternative that worked best is
ablend of acetone and water.

“The low VOC adhesives and cleaner work very well,” says Bruce Smith. “They work
just as well as the solvent based adhesives | used in the past.”

Annualized Costs for Countertop Factory

Adhesive and Cleanup Operations

Annualized Capital Cost $5,304
Adhesive Cost $41,800
Labor Cost $149,760
Cleanup Cost $615
Maintenance Cost $6,240
Electricity Cost $19,200

Total Cost $222,919



CLOSET COMPANY CONVERTSTO SAFER ADHESIVE
Company Cuts Costsin Half

Closet World is located in Whittier, California. The largest closet company in California,
Closet World manufactures custom designed closet organizers and shelving for
organizing needs in closets, garages and offices.

As part of their operation, Closet World uses adhesive to bond laminate to particleboard
for countertops. The company historically used a methylene chloride (METH) based
canister adhesive in this bonding operation. The South Coast Air Quality Managemert
District (SCAQMD) has phased out METH based adhesives and Closet World needed to
find an alternative adhesive.

IRTA began working with Closet World as part of a project sponsored by Ca/EPA’s
Department of Toxic Substances Control and EPA. The company tested an aternative
canister adhesive based on acetone. Acetone is not classified asa VOC and it islow in
toxicity. After testing to determine the characteristics of the new adhesive, Closet World
decided to adopt it in place of the METH adhesive.

“The employees like the new adhesive better,” says Enrique Lopez, Manager of
Manufacturing at Closet World. “It dries faster than the old adhesive and we use 25
percent less. We're a progressive company. The conversion saved us money and it's
better for the environment and the employees who apply the adhesive.”

Annualized Cost Comparison for Closet World
METH Adhesive Acetone Adhesive

Adhesive Cost $45,072 $23,868
Total Cost $45,072 $23,868




UNITED CABINET COMPANY ADOPTS SAFER ADHESIVE AND CLEANER

United Cabinet Company, Inc. has been operating in San Bernardino since 1963. The
company manufactures commercial cabinets and countertops and has 10 employees.

The South Coast Air Quality Management District (SCAQMD) prohibited the sale of
methylene chloride (METH) in adhesives by January 1, 2004. Suppliers are allowed to
sell METH based adhesives if they were manufactured before the 2004 deadline for an
additional year. United Cabinet uses a hot melt adhesive for many of their operations.
The company also used a METH based adhesive and they began examining aternatives
that would be suitable substitutes in their operations.

United Cabinet decided to adopt an aternative adhesive based on acetone. The adhesive
is provided in a canister form, which contains 27 pounds of adhesive and is convenient to
use. Acetone is exempt from VOC regulations and it is low in toxicity. The company
has been using the alternative product for several months.

The company was wsing a high VOC content solvent blend for removing the adhesive
residue from the finished counter tops. After testing water-based cleaners and acetone
alternatives, United Cabinet decided to use a blend of 75 percent acetone and 25 percent
water. Acetone has alow flash point and adding the water raises the flash point and also
prevents such rapid evaporation.

The cost of the new adhesive is higher than the cost of the METH adhesive. Because the
alternative adhesive contains more solids, however, less of the adhesive is required to do
the same job.

“We're happy with the alternatives,” says Dennis Rice, the owner of United Cabinet. “I
look for ways to make the operation better. It turns out | can use alternative adhesives
and cleanersthat are better for the workers and the environment.”

The cost of using the safer aternatives is about the same as the cost of using the METH
based adhesive and the nonVOC cleanup solvent. “We' re committed to using safer
materials whenever possible,” says Dennis Rice. “It's an added benefit when the cost is
not higher.”

Annualized Cost Comparison for United Cabinet Company

METH Adhesive Acetone Adhesive
Adhesive Cost $1,666 $1,768
Cleaner Cost $326 $214
Total Cost $1,992 $1,982




