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EXECUTIVE SUMMARY

The United States Environmental Protection Agendys( EPA) revised the federal volatile
organic compound (VOC) definition to exclude metligrmate, dimethyl carbonate, and
propylene carbonate based on the compounds’ nelgligithotochemical reactivity. These
compounds are not classified as hazardous airtpotisiunder the federal Clean Air Act. Staff
has reviewed the relevant documents provided bylul& EPA, California Air Resources
Board (CARB) and industry, and is now proposingiteend Rule 102 — Definition of Terms by
adding methyl formate, dimethyl carbonate, and yieye carbonate to the list of VOC exempt
compounds in the rule.

Besides having negligible reactivity, methyl forenditas other desirable properties in that it has
negligible ozone depleting potential (ODP) and ayMew or zero global warming potential
(GWP). Dimethyl carbonate and propylene carbomage not classified as ozone depleting
substances. Staff also considered the potentadirheffects in evaluating these compounds for
exemption.

Proposed Amended Rule (PAR) 102 may potentiallyielate approximately 238 tons per year
of VOC emissions, and an additional 171 tons par g&global warming compound emissions
just from foam manufacturing operations.

BACKGROUND

The U.S. EPA revises the definition of VOCs for pases of preparing State Implementation
Plans (SIPs) to attain national ambient air qualigndards for ozone under the Clean Air Act.
The U.S. EPA lists chemical compounds that areuebed from the VOC definition based on
the compound’s negligible contribution to the fotima of tropospheric ozone (commonly
known as smog). Smog is formed when VOCs reactoghemically with nitrogen oxides in
the atmosphere. However, different VOCs have wiffereactivity levels, i.e., they do not react
to form ozone at the same rate or do not form ozortee same extent. There are VOCs that
react slowly, and changes in their emissions hawuéeld effects on local or regional ozone
pollution episodes. As a result, EPA’s policy leen to exclude organic compounds with
negligible reactivity level from the regulatory defion of VOCs, and helps states focus
emission control efforts on VOCs that significantigrease ozone concentrations.

In determining negligible reactivity, the U.S. ERAmpares the reactivity of a given organic
compound to that of ethane. Compounds with reiégtievels lower than, or equal to, ethane
under the assumed conditions may be deemed ndygligictive, while compounds that are
more reactive than ethane continue to be consideactive VOCs, and therefore subject to
control requirements.

The U.S. EPA uses three primary methods when cangpagactivity of a specific compound
to that of ethane. The first method is based emrr¢laction rate constanigl) of the compound
with the hydroxyl (OH) radical in the air. Thisation is the initial step in a series of chemical
reactions in the formation of ozone. If the reawtis slow, the compound will likely not form
ozone at a fast rate.

Two other methods for comparing reactivity levele dased on maximum incremental
reactivities (MIR) expressed either on a reactiyigr gram basis or on a reactivity per mole
basis. The MIR values are more recently developedsures of photochemical reactivity and
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consider not only the initial reaction step bubalscludes the complete ozone forming activity
of a specific organic compound. MIR values areregped either as grams of ozone formed per
mole of VOC (molar basis), or as grams of ozoneém per gram of VOC (mass basis).

During the past years, the U.S. EPA has revisedd#imition of VOCs to exclude several
organic compounds from the definition of VOC basedheir negligible contribution to ozone
formation. In November 2004, the U.S. EPA delisteethyl formate in response to a petition
from Foam Supplies, Inc. to exclude the compoumanfthe definition of VOC. The U.S.
EPA'’s decision to delist methyl formate was basedh® compound’s slightly lowel value
and reactivity rate at less than half that of e¢han

Effective February 2009, two additional organic pamunds were added to the list of VOC
exempt compounds, i.e., dimethyl carbonate andypeop carbonate, on the basis that these
compounds are less photochemically reactive tharanet and, thus, have negligible
contribution to tropospheric ozone formation. Kofmerican Corporation petitioned the U.S.
EPA seeking an exemption for dimethyl carbonatenfriie regulatory definition of VOC,
while Huntsman Corporation submitted the exemppietition for propylene carbonate.

The following section provides a more detailed dgsion on the three compounds exempted
by the U.S. EPA from the VOC definition.

MATERIAL DESCRIPTION

Methyl Formate

Methyl Formate, also called methyl methanoatehésrmethyl ester of formic acid and has the
following molecular formula: HCOOCH 1t is a clear liquid with a pleasant, ether-likéor,
and is very soluble in water and miscible with mogjanic solvents. The compound is not
classified as a hazardous air pollutant underegterfl Clean Air Act.

The predominant industrial use of methyl formateinsthe manufacture of formamide,
dimethylformamide, and formic acid. Because of hleformate’s high vapor pressure, it is
commonly used as a component of the solvent sy&iequick-drying coatings. It is also used
in the manufacture of pharmaceuticals, and as wibipagent in foam manufacturing. The
U.S. EPA’s decision to exempt methyl formate as@CWas based on the compound’s low
ozone forming potential (reactivity). Scientifitudies indicate that the compound’s reaction
rate constant @) with the OH radical in the air is 2.27 x Tocm®molecule/sec, which is
slightly lower than ethane’sgk value of 2.4 x 18° cn/molecule/sec. Further evidence of
methyl formate’s low reactivity, as reported in William Carter’'s 2007 research report titled
“Development of the SAPRC-07 Chemical Mechanism dpdated Ozone Reactivity Scales,”
shows an MIR value of 0.053 gram of ozone formedgeam of VOC. This is less than the
MIR value of 0.27 for ethane, which is the benchHmeosmpound for exemption purposes.
Because of methyl formate’s low or negligible reéatt compared to ethane, it is not expected
to have a meaningful contribution to ozone fornmatio

Besides having negligible reactivity, methyl forenditas other desirable properties in that it has
negligible ozone depleting potential (ODP) and ayJuew or zero global warming potential
(GWP). The GWP refers to the amount of global wagrdaused by a substance. It is the ratio
of the warming caused by a substance to the warménged by a similar mass of carbon
dioxide.
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Methyl formate is a suitable replacement for hydrbon blowing agents used in polyurethane
and polystyrene foam manufacturing. Polyurethaveemf products include rigid insulating
foam (used in refrigerators) and flexible foam ¢use furniture). Polystyrene foams are
commonly used in manufacturing food containersm&aof the substances that the compound
may replace for foam blowing include high GWP hytlrerocarbons such as HFC-134a, HFC-
152a, and HFC-245fa, and other VOC blowing agemtt s butane and pentane. Replacing
these compounds will help achieve overall reduciimrivOC emissions and Greenhouses
Gases.

In assessing a chemical compound for possibletogligs VOC in Rule 102, staff not only
evaluates its environmental benefits but also detexs potential health risks associated with
the use of such compound. In response to petifen¥OC exempt status and requests from
some air districts, the California Air Resourcesa®h in conjunction with the Office of
Environmental Health Hazard Assessment (OEHHA),dooted an environmental impact
assessment of methyl formate particularly on pdsdibalth effects associated with inhalation
exposure to the compound.

Methyl formate is rapidly hydrolyzed in the body eethanol and formic acid. Methanol is
enzymatically oxidized to formaldehyde, which igrthrapidly oxidized to formic acid. These
metabolites were also considered by OEHHA in agsgsw®xicity of methyl formate.
Formaldehyde and methanol are listed as toxic @mtaminants in AQMD Rule 1401, and
formaldehyde is a known carcinogen.

OEHHA's assessment indicates that the use of métingiate as substitute for more reactive
blowing agents would increase exposure by inhalatibworkers and the general public near
facilities using the compound. The report alsadatés that methyl formate is expected to be
less irritating to mucous membranes than its méitasp formaldehyde or formic acid. In
addition, OEHHA's toxicity assessment finds thattimye formate has no carcinogenicity or
long-term toxicity data. Similarly, there is noi@ence of carcinogenicity for methanol despite
a vast database on toxicity and long history of @amnexposure. On the other hand,
formaldehyde is carcinogenic by inhalation, buhdts not been determined whether internal
levels of dissolved or bound formaldehyde produtsdintermediary metabolism or by
methanol oxidation are associated with cancer.

OEHHA's toxicity assessment concluded that for ryleformate’s intended use as substitute
blowing agent in foam manufacturing, the healthoson is the internal levels of methanol and
formic acid (or formate ion) in solution due to meblism of methyl formate, and not the
external air concentrations of the chemicals. HantOEHHA, in a memorandum to CARB on
the health effects of exposure to methyl formaseed March 14, 2008, concluded that “at dose
levels likely to be achieved in environmental exyges by inhalation, these concerns appear to
be minor.”

There is no chronic Reference Exposure Level (RitLgancer potency values due to lack of
data on long-term health effects. However, OEHH lestimated an interim acute REL of
11,400 ug/m® (4.7 ppm) for methyl formate, which is much greatean the acute REL for
formaldehyde (55ug/m® and less than half that of methanol (28,Q@§im’). OEHHA's
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estimated interim REL for methyl formate, howeveas not undergone external peer review
nor has it been approved by the Scientific RevieandP on Toxic Air Contaminants.
According to OEHHA's report, formaldehyde’s low &&WREL reflects its reactivity which
causes sensory effects and tissue damage at thiegpaiontact with the respiratory system and
the eyes.

Based on OEHHA’s assessment of exposures, as weabsitive environmental benefits of
using methyl formate, CARB, in a letter to air paibn control officers, dated May 19, 2008,
recommends that air districts consider this comgdoan exemption in the definition of VOC,
but also to remain vigilant about possible adveffects as its uses increase.

In addition to OEHHA'’s toxicity evaluation, AQMD a&ff performed health risk analysis
(HRA), as part of CEQA’s environmental assessmemtihe use of methyl formate as a foam
blowing agent at both polyurethane and polystyrim@n manufacturing facilities. AQMD
staff estimated methyl formate’s Tier 1 screeniafug for acute hazard index (HIA) to be 5.7
pounds per hour (Ib/hr), based on OEHHA's interilBLR/alue, using the same methodology
when adding a compound to Rule 1401, and worst-s@s@ario assumptions.

A Tier 1 HRA was performed using AQMD’s 2005/2006rial Emissions Reporting (AER)
data as well as manufacturer's estimated averag® tdowing agent emissions for a typical
polyurethane foam manufacturing facility. Basedtlois information, the screening value of
5.7 Ib/hr would not be exceeded.

For the four known polystyrene foam manufacturiagilities in the South Coast Air Basin,
daily emissions from the blowing agent are highet would exceed the Tier 1 HIA screening
value of 5.7 Ib/hr; thus, staff conducted a Tieari@dl Tier 3 HRA to identify acute hazard index
for these facilities. Using the shortest screemetgptor distance of 25 meters, staff's analysis
indicated that polystyrene foam manufacturing fae8 would not exceed an HIA significance
threshold of 1.0.

Based on the HRAs conducted for foam manufactuidedities, staff concluded that methyl
formate’s use as replacement blowing agent is Rpe@ed to generate significant adverse
acute non-cancer health risk impact.

Table 1 summarizes the physical and chemical ptiegeof methyl formate, including the two
compounds currently classified as VOCs (pentane larndne) and three HFCs that may be
replaced with methyl formate. Health data inclgd@SHA's Permissible Exposure Limits
(PEL), OEHHA/ARB-approved acute and chronic expedavels, and carcinogenicity are also
summarized.



Proposed Amended Rule 102

Draft Staff Report

Table 1 — Physical and Chemical Properties for Metyl Formate and Currently Used
Conventional Blowing Agents

Conventional Blowing Agents Proposed
Compound
ARG HFC 152a | HFC 245fa | Pentane Butane MY
134a Formate
Clear Clear Clear Clear Clear
Clear
Appearance | colorless | colorless colorless | colorless colorless
colorlessgas . . L .
gas gas liquid liquid liquid
No odor Mild
Odor Slight Slight ether|  warning pleasgnt, Mercaptan Ethereal
ether . gasoline odor sweet odor
properties like
Molecular CH;H, CH;CH CRCH;
Formula Fs F, CHF, Cshhio Cabho HCOOCH,
Molecular 102.03 66.05 134 g/mole 72.15 58.12 60.05
Weight g/mole g/mole 9 g/mole g/mole g/mole
Density 1.21 g/ml| 0.91 g/mL 1.35g/mL] 2.48g/mL PdmL 0.98 g/mL
- : -26.5°C -25°C o 36.1°C 15.5°C 32°C (89.7
Boiling Point |~ 1 2py | (13°F) 15.3°C (97°F) | (3L.1°F) °F)
: : o o Not deter- -130°C -138.4 °C o
Melting Point | -101°C -117°C mined (-202°F) | (-217.0 °F) -100°C
4960 4500 426 585.7
P\r/(?sl?soL:re mmHg @ | mmHg @ 92@12rr(1)n:cH:g mmHg @ 15@5;2??(';'9 mmHg @ 25
25 °C 25 °C 20 °C °C
Solubility in Soluble Soluble Soluble Soluble Insoluble Soluble
Water
Miscible Miscible
Solvent Not Not , with most Not with most
i ) . Not available : : )
Solubility available | available organic available organic
solvents solvents
NFPA®
Flammability 0 4 0 4 4 4
Rating
Lower None per
Explosive ASTM 3.9% None 1.5% 1.6% 5%
Limit E681
Upper None per
Explosive ASTM 16.9% None 7.8% 8.4% 23%
Limit E681
. No -50 °C : -49 °C Less than | -19°C (-2.2
Flash Point | ¢ chpoint| (58 °F) | N flashpointl ses oy | 117°F °F)
OSHA PEL None None None 1000 ppm None 100 ppm
Acute REL® None None None None None 11,400
ug/nt
Chronic REL® None None None None None None
Carcinogenic No No No No No No

A National Fire Protection Agency

® OEHHA/ARB Approved Risk Assessment Health Values
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Dimethyl Carbonate

This organic compound, also known as carbonic aondethyl ester, is a colorless, fast-
evaporating solvent that is used as a methylatggntaand reaction solvent in chemical
processing. It is also used as solvent for lithiom batteries. It is highly flammable, with a
flash point of 64°F (closed cup). Despite its relatively low flashpp dimethyl carbonate
represents a more favorable alternative to two contynused VOC-exempt solvents: acetone
and methyl acetate, which have lower flashpoints.

Dimethyl carbonate is not identified as a hazardaugollutant under the federal Clean Air

Act nor is it classified as an ozone depleting tutse. Effective February 20, 2009, the U.S.
EPA excluded dimethyl carbonate from the definitmmVOC based on its low potential to

generate ozone in the troposphere. The reportrbZarter shows much lower MIR values for
dimethyl carbonate than ethane, as summarizedbte Pabelow.

Table 2 — Comparison of MIR Values for Dimethyl Cabonate and Ethane

MIR Dimethyl Carbonate Ethane
gram ozone/gram VOC 0.056 0.27
Gram ozone/mole VOC 5.04 8.12

Based on dimethyl carbonate’s low MIR values, th8.UEPA concluded that the compound is
negligibly reactive, and excluded it from the VOEfidition.

A VOC-exempt dimethyl carbonate may be used asi, pealant and adhesive co-solvent,
and may provide use as multipurpose and thinnihgeet Because of its solubility properties,
dimethyl carbonate may be useful as a co-solveatiglics, urethane and alkyd systems, and
potentially replace alcohols, ketones, esters dyabigethers. Dimethyl carbonate may likely
be used as a niche or specialty solvent in indalstaating/sealant applications as well as may
be incorporated in waterborne coatings and adhesigeause of its partial miscibility in water.

For some cleaning applications, dimethyl carbomasy be used to replace isopropyl alcohol
(IPA) although the compound is less polar than IBB&cause of its high boiling point, it is not
expected to be used in vapor degreasing. In gpiits relatively low flash point, dimethyl
carbonate may still be a better alternative toawetind other fast evaporating organic solvents
in cold batch cleaning applications. In additidhe compound has solubility and other
properties that might make it a replacement fahtdaroethylene in solvent cleaning operations.
Because of the compounds drawbacks such as lot lasit and relatively high cost, Kowa
American estimates that potential volume of us€afifornia would only be 2 million pounds
per year.

Given the potential applications of the compoumdhailation is expected to be the primary
pathway of exposure due to evaporation of the swlv&his exposure would be similar to any
other paint, sealant and adhesive solvent it isnthéd to replace. There may also be some
minor dermal exposure from coatings splatteringaseless mixing operations. Oral exposure
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is rare and is limited to accidental ingestion.

Data from Kowa American indicates that dimethylbwarate is primarily metabolized in the
body by de-esterification or hydrolysis by carboggterase enzymes to produce methanol and
carbon dioxide. At this time, CARB and OEHHA hawet conducted an assessment of the
health effects of exposure to dimethyl carbonatbépagh both agencies have done extensive
research on methanol toxicity as part of the metoginate VOC exemption petition. The
AQMD has initiated a request with OEHHA to evaluatey health concerns from the use of
dimethyl carbonate.

No exposure guidelines have been established foettlyl carbonate by OSHA, ACGIH, or
NIOSH. However, Kowa American recommends an ocitopal exposure level of 200 ppm
over an 8-hour TWA based on the exposure limit staed by OSHA and ACGIH for
methanol, which is the primary metabolite of dinytarbonate.

Based on information provided by Kowa American, elinyl carbonate is reported to have low
acute toxicity, low irritancy, and no mutagenicitflowever, one teratology study conducted by
Exxon in 1992 indicates maternal and developmetatakity on mice at high (3000 ppm)
inhalation exposure level. No observed effectseweported at 1,000 ppm exposure level.
Such results are consistent with the teratologgceffevels of methanol. There are no data
available on the chronic effects/carcinogenicitgimhethyl carbonate.

Staff conducted an HRA for dimethyl carbonate ughmgy Tier 1 screening level for methanol,
which is the primary metabolite of dimethyl carbta Four different-sized solvent cleaning
facilities with different amounts of solvent usagere screened to project future health risk
analysis for solvent cleaning operations impaamfmethanol.

In determining emissions to be used in the scregeriraluation, staff assumed a one-to-one
replacement ratio of methanol for the currentlyduselvents. The estimated emissions were
then doubled based on the two-to-one stoichiomedtio of dimethyl carbonate to methanol.

Using the most conservative receptor distance (2ters) for screening purposes, staff's health
risk screening evaluation for methanol indicatedt temissions from the solvent cleaning

facilities did not exceed the non-carcinogenic fe@inronic) emissions thresholds, and
therefore, are not considered significant. Theltesre shown in Table 3.
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Table 3 — Methanol Health Risk (commercial/industral)

Adjusted
Solvent! Solvent - Table 1_-A - Table 1_-A Emissions
- .| TAC Wt | Emissions| Screening| Emissions| Screening for
Facility Usage | Density . o . .

(galiyr) | (Ib/gal) Fraction| (Ib/yr) Emlssngns (Ib/hr) Em|SS|c;ns Dimethyl
(Ib/yr) (Ib/hr) Carbonate

(2X), Ib/hr

Facility A 75 6.61 1 496 132,000 0.24 14 0.48
Facility B 420 6.61 1 2,775 132,00( 1.33 14 2.66
Facility C 1274 6.61 1 8,418 132,000 4.05 14 8.10
Facility D 100 6.61 1 661 132,000 0.32 14 0.64

® SCAQMD, Risk Assessment Procedures for Rules k@212,
August 2000, Attachment G, Table 1A, 25 meters.
Emissions, Ib/yr = Solvent Usage, gall/yr x Solveensity, Ib/gal x TAC Wt Fraction
Emissions, Ib/hr = (Emissions, Ib/yr)/(260 day/y&@& hour/day)

Staff used a similar health risk screening appraactvaluating dimethyl carbonate in an area
source application as architectural coating andtedl cleanup solvent for the coating
equipment. Potential dimethyl carbonate quantii®sd in paint (10%) as well as in cleanup
solvent (100%) were screened for a single familglling to project future health risk impacts.

The results are presented below in Table 4.

Table 4 — Methanol Health Risk (residential/architetural coatings)
Single Family Home DMC Usage from Paint

Avg. Single Conversion,| Paint Paint
Family Home | (sqftwall)/ | Usage Usage Avg. DMC | DMC Usage from
Size (sq ft (sq wall/ (gallhome) Content Paint, gal/home
(sq ft) footprint) gal) 9
1,800 2.7 180 27 0.1 2.7

URBEMIS2007 values for single family home size, wension from area footprint to wall area and pasdge in

gallons per wall area were used.

Total DMC Usage

DMC Usage | DMC Usage
from Paint | from Solvent TOt‘?I 5 /'\r/]lgm%?age
(gal/lhome) | (gal/home) 9

2.7 5 7.7
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Tier | - Health Risk Evaluation

Total Table 1-A

DMC DMC to Methanol | Methanol| Methanol | Screening

Usage Methanol Density, Usage Usage | Methanol | Significant
( al/hc?me) Conversion | (Ib/gal) (Ib/day) (Ib/hr) Emissions
9 (Ib/hr)®

7.7 2 6.61 102 12.7 14 No

8 SCAQMD, Risk Assessment Procedures for Rules B@i1212, August, 2000, Attachment G,
Table 1A, 25 meters

Based on the health risk screening evaluation attedufor methanol, the estimated emissions

per hour did not exceed the Tier 1 non-carcinogémate/chronic) emissions thresholds, and,
therefore, are not considered significant.

Table 5 below summarizes the physical and chempcaperties of dimethyl carbonate,
including the properties of five compounds that nieey replaced with dimethyl carbonate.
Health data including OSHA'’s Permissible Exposummits (PEL), OEHHA/ARB-approved
acute and chronic exposure levels, and carcinoggri®@ also summarized.

Table 5 — Physical and Chemical Properties for Dintayl Carbonate
and Currently Used Compounds

Proposed
Currently Used Compounds Compound
Methyl ,
Ethylene Methyl Dimethyl
A Glycol epiepae Acetate iy Carbonate
Ketone
Colorless| Colorless Clear
Clear colorless Colorless clear Colorless
Appearance clear clear liquid liquid clear liauid colorless
liquid liquid q q 9 liquid
Odor Ethereal| Odorless Rubbing Fragrance like Sharp mint- | Pleasant
alcohol odor like odor odor
Molecular HOCH, CH;COCH,
Formula C3HgO CH,OH (CH;),CHOH | CHCOOCH; CH, (CH3).COs
Molecular 58.08 62.07 90.08
Weight g/mole g/mole 60.09 g/mole | 74.08 g/mole 72.11 g/mole g/mole
Density 2 g/mL gzlrii 2.1 g/mL 2.8 g/mL 2.5 g/mL 1.07 g/mL
Boiling Point | 56.2 °C 197.6 °C 82 °C 57 °C 80 °C 90°C
Melting Point | -95.35 °C -13 °C -89 °C -98.05 °C “&B 2°C
Vapor mrr%fl(g) @ mrgl-(l)gG @ 44 mmHg @ | 173 mmHg @| 78 mmHg @| 55 mmHg
Pressure 20 °C 20 °C 25°C 20 °C 20 °C @ 25°C
Solubility in Soluble Soluble Miscible in Soluble Soluble Soluble
Water water
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Table 5 — Physical and Chemical Properties for Dinthyl Carbonate
and Currently Used Compounds (continued)

Proposed
Currently Used Compounds Compound
Methyl :
Ethylene Methyl Dimethyl
AEHEE Glycol ORIl Acetate 7y Carbonate
Ketone
. Easily soluble Miscible Miscible
Solvent Not Slightly . : with most | with most
o . Not available | in methanol, : X
Solubility available | soluble di organic organic
iethyl ether
solvents solvents
NFPA®
Flammability 3 1 3 3 3 3
Rating
Lower
Explosive 2.5% 3.2% 2.0% 3.1% 1.4% 4.2%
Limit
Upper
Explosive 12.8% 36% 12.7% 16% 11.4% 12.9%
Limit
Flash Point -20 °C 111 °C 12 °C -10 °C -9°C 18°C
OSHA PEL | 1000 ppn None 400 ppm 200 ppm 200 ppm PO
Acute REL® None None 3,200 ug/n None 13,000 28,000
ug/nt ug/nt
Chronic REL® None | 400 ug/th| 7,000 ug/m None None 4,000
ug/nt
Carcinogenic No No No No No No

A National Fire Protection Agency
B Based on methanol as surrogate

¢ OEHHA/ARB Approved Risk Assessment Health Values

Propylene Carbonate

Propylene carbonate is an odorless, non-viscows tiguid with a low vapor pressure, and
very slow evaporation rate. It is combustible,hwiiash point of 132C. The compound has
been used in adhesives, paint strippers, and aslvans for aerial pesticide application.
Propylene carbonate is also used in more than 1/3fi0idual cosmetic products such as

mascara, lip gloss, foundation, sunscreen, lig lideodorant, anti-aging and concealers. Other
known application of propylene carbonate includescgl purpose lubricant, general purpose

degreasers for industrial use, rubberized coatiregg] non-flat aerosol paint products.

Propylene carbonate may also be used as tail 4dbemause of its slow evaporation rate, and

in certain solvent cleaning applications.

Huntsman Corporation submitted a petition to th8.UEPA requesting VOC exempt status for

propylene carbonate based on its low reactivitgtnet to ethane. More recent data from Dr.

Carter’s study indicates the reactivity values goopylene carbonate, as summarized in Table

6.
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Table 6 — Comparison of MIR Values for Propylene Cebonate and Ethane

Propylene Carbonate Ethane
gram ozone/gram VOC 0.27 0.27
gram ozone/mole VOC 27.56 8.12
kon (cm3/molecule-sec) 6.9 x 10 2.4 x 10

From the above data, propylene carbonate has arhigl value than ethane, meaning it

initially reacts more quickly in the atmospherertlethane. Further, a molecule of propylene
carbonate is more reactive than ethane based onwdlii®e calculated as gram ozone/mole
VOC. However, a gram of propylene carbonate is lemctive or creates less ozone than
ethane. Propylene carbonate has a molecular wtightis over three times that of ethane;
thus, it requires less than a third the number ofecules of propylene carbonate to weigh a
gram than the number of molecules of ethane netededigh a gram.

Based on the mass MIR value for propylene carbdoegiteg equal to or less than that of ethane,
the U.S. EPA concluded that propylene carbonategdigibly reactive and has low potential to

generate ozone in the troposphere. Effective Fepra0, 2009, the U.S. EPA delisted the
compound from the definition of VOC. In additigegropylene carbonate qualifies as non-VOC
under CARB’s Consumer Products Regulation becaligg low vapor pressure.

Propylene carbonate is not listed as a hazardaupodiutant under the Clean Air Act. It
contains no chlorine or bromine and, thereforejaés not deplete the stratospheric ozone.
Based on available data, propylene carbonate hamsatwte toxicity. However, prolonged
contact with the skin as well as eye contact margearritation. No data is available on health
effects caused by chronic exposure to the chemloahddition, there is no established airborne
occupational exposure limit for propylene carbonaiéhe AQMD has initiated a request with
OEHHA to evaluate any health concerns from theafiggopylene carbonate. However, based
on its current uses in consumer products, propyEarbonate is not expected to generate
significant adverse health effects due to expogusensitive populations.

Table 7 summarizes the physical and chemical ptieisesf propylene carbonate, including five
compounds that with propylene carbonate. Healtta dacluding OSHA’s Permissible
Exposure Limits (PEL), OEHHA/ARB-approved acute adldronic exposure levels, and
carcinogenicity are also summarized.
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Table 7 — Physical and Chemical Properties for Progene Carbonate
and Currently Used Compounds

Proposed
Currently Used Compounds Compound
Methyl Propylene
Ethylene Methyl

Acetone Glycol Isopropanol Acetate Ethyl Carbonate

Ketone
Colorless| Colorless Clear colorless Colorless clear Colorless Colorless
Appearance | clear clear liquid liquid clear liquid | clear liquid

liquid liquid

Odor Ethereal| Odorless Rubbing Fragrance like Sharp mint- Odorless

alcohol like odor

Molecular HOCH, CH;COCH,

Formula C3HeO CH,OH (CH;3),CHOH | CHCOOCH CH, C;HsO3
Molecular 58.08 62.07 102.09
Weight g/mole g/mole 60.09 g/mole | 74.08 g/mole 72.11 g/mole g/mol

Density 2 g/mL gzlrii 2.1 g/mL 2.8 g/mL 2.5 g/mL 1.25 g/mL
Boiling Point | 56.2 °C 197.6 °C 82 °C 57 °C 80 °C 240°C
Melting Point | -95.35 °C -13 °C -89 °C -98.05 °C 8B -49.2 °C

Vapor mrr%lig @ mrgl—?g @ 44 mmHg @ | 173 mmHg @| 78 mmHg @| 0.03 mmHg

Pressure 20 °C 20 °C 25 °C 20 °C 20 °C (@ 20°C)
Solubility in Soluble Soluble Miscible in Soluble Soluble Soluble
Water water
Easily soluble| MiScible
Solvent Not Slightly . -asty with most Not
- . Not available | in methanol, . .
Solubility available | soluble : organic available
diethyl ether
solvents
NFPA®
Flammability 3 1 3 3 3 1

Rating

Lower
Explosive 2.5% 3.2% 2.0% 3.1% 1.4% 1.21%

Limit

Upper
Explosive 12.8% 36% 12.7% 16% 11.4% 5.35%

Limit
Flash Point -20 °C 111 °C 12 °C -10 °C -9°C 132°C

OSHA PEL None None 3,200 ugim None lu39/onc1)30 None
Acute REL® None | 400 ug/th| 7,000 ug/m None None None
Chronic REL? No No No No No No
Carcinogenic No No No No No No

A National Fire Protection Agency
® OEHHA/ARB Approved Risk Assessment Health Values
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LEGISLATIVE AUTHORITY

The California Legislature created the South CéasQuality Management District (AQMD)
in 1977 (The Lewis-Presley Air Quality Managemertdt,AHealth and Safety Code Section
40400 et seq.) as the agency responsible for dewgl@and enforcing air pollution control rules
and regulations in the South Coast Air Basin (BasiBy statute, the AQMD is required to
adopt an Air Quality Management Plan (AQMP) demi@atstg compliance with all state and
federal ambient air quality standards for the B4€lifornia Health and Safety Code Section
40460(a)]. Furthermore, the AQMD must adopt raed regulations that carry out the AQMP
[California Health and Safety Code Section 40440(a)

RULE PROPOSAL

Staff is proposing to amend Rule 102 by expandivg definition of Group | VOC-exempt
compounds to include methyl formate, dimethyl cadie, and propylene carbonate. Similar to
other Group | exempt compounds in Rule 102, metbginate is not toxic, not an ozone
depleter or global warming compound. Propylenbaaate is not a hazardous air pollutant or
an ozone depleting compound, and is already a V&pt compound under CARB’s
Consumer Products Regulation based on its low vapessure. In addition, dimethyl
carbonate is neither a toxic nor an ozone deplergstance, and is suited for inclusion under
Group | exempt compounds.

EMISSIONS INVENTORY AND REDUCTIONS

Based on 2006/2007 AER data and industry inputaceent of hydrocarbon blowing agents
used in foam manufacturing with a VOC-exempt metbgihate would potentially reduce

VOC emissions by approximately 238 tons per yeabaut 0.65 ton/day. In addition, the use
of methyl formate as substitute for global warmif@C-exempt compounds, such as HCFC-22
and HFC-152a, would potentially reduce greenhoaseegissions by 171 tons per year (0.47
ton/day).

The emissions impact in the South Coast Air Badirexempting dimethyl carbonate and

propylene carbonate is difficult to quantify at sthiime. Although manufacturers have

expressed interest in both compounds as poterjddacement in coatings and other product
formulation, a high degree of uncertainty exists tloe potential penetration of the use of
dimethyl carbonate and propylene carbonate; thexg&mlditional VOC emission reductions are
not included.

COST AND SOCIOECONOMIC IMPACTS

There is no additional cost to users of the thmepounds proposed for exemption since use of
these compounds is strictly voluntary. HoweverRPX02 allows flexibility by providing with
additional options in meeting AQMD’s strict VOC ragements. Furthermore, PAR 102
would lower emission fees for facilities and mamtifigers opting to use any of these proposed
exempt compounds.

In conclusion, PAR 102 would result in savingstte affected facilities, and therefore, would
not have any adverse socioeconomic impacts.
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CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

The AQMD, as lead agency, has prepared a Draft remwiental Assessment (EA) for
Proposed Amended Rule 102 — Definition of Termgspant to CEQA Guidelines 815070,
815071, and 815252. The Draft EA finds that thevd be no significant adverse

environmental impacts from implementing the proplosmject. Pursuant to CEQA Guidelines
815073, the Draft EA was circulated for a 30-dapljureview period, which began on July
28, 2009, and closes on August 26, 2009. Afterdlose of the public review period, all
comments received will be addressed and resporidsevncluded in the Final EA.

COMPARATIVE ANALYSIS

The proposed amendment to Rule 102 does not imgrosesion control requirements on any
equipment or source and, therefore, the analysisined by the California Health and Safety
Code 840727.2 cannot be performed.

DRAFT FINDINGS UNDER THE CALIFORNIA HEALTH AND SAFE TY CODE

Before adopting, amending, or repealing a rule Gakfornia Health and Safety Code requires
the AQMD to adopt written findings of necessity, tharity, clarity, consistency, non-
duplication, and reference, as defined in Sect@?Z. The findings are as follows:

Necessity- The AQMD Governing Board has determined that@dnexists to amend Rule 102
- Definition of Terms to incorporate new compourttidisted by U.S. EPA from the federal
VOC definition.

Authority - The AQMD Governing Board obtains its authorityatdopt, amend, or repeal rules
and regulations from the California Health and 8Saféode sections 39002, 40000, 40001,
40440, 40441, 40702, 41508, and 41700.

Clarity - The AQMD Governing Board has determined thatgiegposed amendment to Rule
102 - Definition of Terms is written or displayed that its meaning can be easily understood
by persons directly affected by it.

Consistency- The AQMD Governing Board has determined thapBsed Amended Rule 102
- Definition of Terms is in harmony with, and natconflict with or contradictory to, existing
federal or state statutes, court decisions, orlagigns.

Non-Duplication - The AQMD Governing Board has determined thatpitigposed amendment
to Rule 102 - Definition of Terms does not impdse $ame requirement as any existing state or
federal regulation, and the proposed amended ruleecessary and proper to execute the
powers and duties granted to, and imposed upoA@iD.

Reference- In adopting this regulation, the AQMD GoverniBgard references the following

statutes which the AQMD hereby implements, intdgpoe makes specific: Health and Safety
Code sections 40001, 40440, and 40702
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PUBLIC COMMENTS AND RESPONSES
This section summarizes the comments receivedrasudt of the Public Workshop conducted
on July 9, 2009.

COMMENT: A study on dimethyl carbonate indicates that thenmical compound
causes developmental toxicity in mice exposed byalation. The
AQMD should delay the exemption for dimethyl carbten until
OEHHA performs toxicity evaluation of the compound.

RESPONSE: AQMD staff is aware of one teratology study thaticates certain
developmental effects on mice exposed by inhalatmnvery high
concentration (3,000 ppm) of dimethyl carbonateirduigestation. In
addition, the study found no effects for developtaktoxicity at 1,000
ppm or below exposure levels. Given the manufactirecommended
exposure level of 200 ppm and established exposordrols and
personnel protection, staff believes that workerd the general public
would not be subjected to undue risk at the expleetee| of exposure to
dimethyl carbonate.

In order to further evaluate potential health inipacAQMD staff
conducted a health risk assessment for dimethybocete using
screening level for methanol, which is the primanetabolite of
dimethyl carbonate. This methodology is similaQBHHA’s approach
during its evaluation of the health effects fronpesure to tertiary butyl
acetate. Based on this assessment, AQMD staffdraduded that there
are no significant adverse impacts associated ampting dimethyl
carbonate as a VOC. Therefore, staff, under thetnsonservative
scenarios, modeled the risks based on Methanolgef&nd Chronic risk
factors and found no concerns from uses at smdllanger facilities, as
well as area source uses.

COMMENT: AQMD staff needs to re-evaluate tertiary butyl atet(TBAc) for
inclusion in the list of VOC exempt compounds inld&Rd02. New
toxicological data is available on TBAc that wildress health concerns
previously raised by OEHHA.

RESPONSE: Staff has previously analyzed the risks from TBAg'Bnary metabolite,
Tertiary Butanol, and determined that the risks mageed threshold
levels. Therefore, the AQMD has carefully carved exemptions only
in areas where the use of personal protective ewgnp is widespread,
such as automotive refinishing and industrial neiahce coatings.
Based on recent feedback from OEHHA staff, thely Istive concerns
with the increased use of TBAc. Therefore, staffiot ready to propose
TBAc for an exemption at this point. However, Stadis committed to
meet with CARB, OEHHA, and the manufacturer to oo
discussions on the latest health studies preséntdtie manufacturer,
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COMMENT:

RESPONSE:

and plans to follow OEHHA's guidance in the futused propose
another amendment to Rule 102, if necessary.

We support the proposed amendment to Rule 102. prbposed
exemption may provide more options for industrymeeting AQMD’s
VOC requirements.

Staff acknowledges the comment in support of tlp@sed amendment.

16



