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EXECUTIVE SUMMARY

Proposed Rule 1144 is designed to reduce VOC amsdrom the use of lubricants, metal
working fluids and rust inhibitors used at industrfacilities during the manufacturing and
assembly process of parts and products.

Lubricants, metal working fluids and rust inhib&gaare categorized under miscellaneous solvent
operations. A direct-contact lubricant is a flthét comes into direct contact with the product or
part during manufacturing or assembly to reduce &ed friction and to prolong the life of tools
and machinery. A metal working fluid improves puotiquality and carries away debris. A rust
inhibitor prevents or protects metal surfaces frmosion.

Most direct-contact lubricants, metal working flsiiend rust inhibitors are currently subject to
Rule 442 - Usage of Solvents, which addresses V@iGssons from VOC-containing materials
that are not subject to VOC limits in any RegulatXl rule. A small subset of aerospace
fastener lubricative coatings are subject to Rul241- Aerospace Assembly and Component
Manufacturing Operations. Although the Califorifi@ Resources Board (CARB) regulates
consumer lubricants, currently, no other local,testar federal regulations or emissions
restrictions specifically pertaining to industriabricants, metal working fluids or rust inhibitors

The proposed rule will apply to VOC emissions freteel tube and spring manufacturers, steel
mills, aerospace manufacturers, automobile partufaaturers and rebuilders and machine shops
including broaching, drilling, drawing, forging, igding, heading, honing, milling, stamping,
tapping, thread cutting and turning operations.

Staff proposes the following requirements for PsgzbRule 1144:

» Establish a VOC limit of 50 grams per liter (g/fraaterial for vanishing oils and lubricants
used in direct contact with parts and productsmdumanufacturing and assembly, effective
January 1, 2010. Establish VOC limits of 200 d¢/aterial for spindle machine oil and 200
g/l for general metal working fluids effective Jamny 1, 2012. Establish a VOC limit of 300
g/l of material for rust inhibitors effective Jamyd., 2010, with a further reduction to 50 g/l
effective January 1, 2012.

* Prohibit the sale of non-compliant lubricants andtrnhibitors. Exceptions are made for
fluids subject to CARB consumer products regulationnd in Title 17 of the California
Code of Regulations, beginning at Section 94504, \@ncosity additives reported to the
District.

* Allow lubricants, metal working fluids and rust ibliors manufactured prior to the
appropriate effective date to be sold or appligdsio months.

* Require containers for lubricants, metal workingdt and rust inhibitors to display the date
of manufacture and VOC content as supplied and eft®mmended dilution.

» Exempt certain applications, including lapping keinelectrical discharge machining (EDM),
high profile aircraft corrosion inhibitors and agob aerospace rust inhibitors where
alternative low-VOC formulations are not availabl&xempt rust inhibitors subject to a
military specification, military standard or Produart Approval Process (PPAP) as well as
consumer products from VOC limits until JanuarQ11.

* Exempt consumer products from the labeling requems
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If approved, the proposed rule amendments willyfuiplement control measure CTS-01 in the
2007 Air Quality Management Plan. The resolutitmthe rule will include a technology review
one year prior to the January 1, 2012 general meigting fluid limit.

As proposed, the rule will reduce emissions by 3@% per day with an estimated annualized
cost of $9.0 million dollars. The overall costesffiveness of the proposed rule is conservatively
estimated to be $7,427 per ton of VOC emissionsaed!.

BACKGROUND

Nationally, some 1.2 million workers are employadmachine finishing, machine tooling, and
other metalworking and metal-forming operationd finéricant, metal working fluids and rust
inhibitors. In its Fabricated Metal Sector Notebd@®995), EPA estimates 10.2 percent of the
fabricated metal industry are located in Californidccording to listings in the California
Manufacturers Register, the South Coast Air Basgoants for approximately 70 percent of the
industry in California. In 2008, there are morartiL2,000 machine shops in the 4 county area
serviced by AQMD. Of these machine shops, the G&hsus (2002) estimates that 88 percent
have fewer than twenty employees. Typical indastusing lubricants, metal working fluids and
rust inhibitors include:

» Aerospace

* Machine Shop (Job Shop)

» Steel Mills

* Auto Rebuild

* Screw Machine

» Steel Tubes (Pipes)

» Steel Springs

» Captive
Captive machine shops are machine shops locat&tkinsanother type of business (aerospace,
automotive, etc.) that supports the business leuhat the primary aspect of that business.

Metal working shops tend to be small businessasgér@erally do not use paints, coating, inks or
adhesives, routinely use very low VOC content dlegrsolvents, and have limited interaction
with the AQMD. Rule 219 — Equipment Not RequiradVritten Permit Pursuant to Regulation
Il, exempts machining equipment that use lubrigamtstal working fluids and rust inhibitors
with VOC contents less than 50 grams per liter) (@/la VOC composite partial pressure of 20
mm Hg. Nearly all lubricants, metal working fluidsd rust inhibitors, including those with a
high-VOC content, have a VOC composite of 5 mm Hdess. Thus metal working shops
rarely have permits with the District. Typicalevptions include:

» Broaching — Gear manufacturing utilizing keywawtslor spline.

e Drilling — Producing cylindrical holes

» Drawing — Forming flat sheet metal into “cup-shdppdrts. If the depth of the formed
cup is equal to or greater than the radius of the the process is called deep drawing.

* Forging — Shaping metal by using localized compvesforces. Cold forging is done at
room temperature or near room temperature. Holrfgrgg done at a high temperature,
which makes metal easier to shape and less likdiatture. Common forging processes
include: roll forging, swaging, cogging, open-dading, impression-die forging, press
forging, automatic hot forging and upsetting.

» Grinding — Producing a fine finish using an abrasiheel or belt.
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» Heading — A metal forging process that involvesdigppunching a blank into a die to
form a desired shape without adding heat. Cold ingas most frequently used to
produce fasteners such as bolts and screws wittttlimg heat.

* Honing — Manufacturing of precision bores to imgdhe geometry, surface finish and
dimensional control of the finished part.

» Milling — Cutting using a precisely controlled rotey cutter which rotates about the
spindle axis and a table to which the workpiecaffsxed. The cutter and workpiece
move relative to each other, generating a toolpkthg which material is removed.

* Rust Preventative/lnhibitor — Preventing corrosion ferrous materials and some
nonferrous materials

» Stamping — Punching sheet metal strips using & poes which is loaded on a press to
form the sheet into a desired shape.

» Tapping — Creating threaded holes in parts or lgarito parts and pipelines

* Threading — Thread cutting and thread rolling aggtions for pipes and bolts

* Turning — Producing cylindrical parts

» Wire drawing — Reducing or changing the diameteax wfire or rod by pulling the wire or
rod through a single or series of drawing die(s).

Lubricants, metal working fluids and rust inhibBoare complex mixtures of oils, emulsifiers,
anti-weld agents, corrosion inhibitors, extremespuge additives, buffers (alkaline reserve),
biocides, and other additives. Some products aoetdreme pressure (EP) additives containing
chlorinated, sulfurized, or phosphorus-type extrgmmessure ingredients. There are numerous
formulations, ranging from straight oils (such agrpleum oils) to water-based fluids, which
include soluble oils and semi-synthetic/synthelieds. In general, higher oil content provides
better lubricity while higher water content allom®re rapid cooling.

» Straight oil (neat oil) fluids are refined petroleum or vegetable oils. Straiglstare not
designed to be diluted with water.

» Soluble oil (emulsifiable oil) fluidsare combinations of 30 percent to 85 percent dttaig
oils and emulsifiers that may include other perfanee additives. Soluble oils are diluted
with 5 to 40 parts water.

» Semi-synthetic fluidscontain a lower amount of straight oil in the camtcate (5 percent
to 30 percent), more emulsifiers, and 30 perceriOt@ercent water. The concentrate is
further diluted with 10 to 40 parts water.

» Synthetic fluids contain no petroleum oils and may be water solableater dispersible.
The synthetic concentrate is diluted with 10 tqdéts water.

In preparation for potential rule making activithe AQMD and U.S. EPA Region IX co-
sponsored a report by the Institute for ResearchTathnical Assistance to identify, test and
demonstrate alternative low-VOC materials for vamg oils and rust inhibitors. Completed in
2006, the report, Assessment, Development and Dstnation of Alternatives to VOC-Emitting
Lubricants, Vanishing Oil and Rust Inhibitors card#s that “alternative low-VOC materials for
a variety of different types of metal working opeyas are available and cost effective.”
Thirteen facilities participated in the study thetiewed stamping, honing, cutting, forming and
rust inhibitor applications. In each high-VOC dpation, a low-VOC alternative was
demonstrated to have equivalent performance. Safntlke participants found that their cost
increased with the alternatives, but the majoeslized a cost-savings.
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PROPOSED RULE

Staff proposes the following requirements for PR4t1

Purpose and Applicability

The purpose of the proposed rule is to reduce V@&sons from lubricants, metal working
fluids and rust inhibitors used at industrial fa@k during manufacturing operations where the
fluids come in direct content with the parts andducts. Such operations will include metal
working or metal removal activities during the meauuring and assembly of products and
goods. Examples of these activities include, loetrent limited to, broaching, drilling, drawing,
forging, grinding, heading, honing, milling, stamg@j tapping, thread cutting, turning and wire
drawing. Fluids used for rust and corrosion préie@nand inhibition during manufacturing and
assembly of products and goods are also included.

The proposed rule is not intended to regulate the of lubricants or rust inhibitors for
commercial, institutional or household use. Repaid maintenance activities are also not
subject to the rule unless the parts on which lindd are applied are resold. For example, parts
taken from machinery or vehicles that are repausithg fluids and then placed back into the
same machinery or vehicles are not covered byulee Likewise, general maintenance and rust
inhibition of buildings, vehicles or equipment avet subject to the rule. Examples include
motor oil, elevator grease, and care and maintenahdoor hinges. Finally, lubricants that do
not directly come into contact with parts and prdduduring manufacturing, such as turbine oill,
enclosed spindle oil and hydraulic fluids are ndijsct to the rule.

Operations and substances already subject to V@& lin Regulation XI will not be subject to
the limits, labeling requirements and prohibitidnsales proposed in this rule. Such substances
include solid film lubricants, dry lubricative matds and barrier coatings subject to Rule 1124.
Paints and coatings intended to completely curdeang a solid, permanent film to beautify and
protect metal surfaces are subject to other coatites in Regulation Xl and are not subject to
this rule. Examples include aerospace, architattauto body, and metal paints and coatings
where applicable VOC limits are in Rules 1113 —hAectural Coatings, Rule 1124, Rule 1151
— Motor Vehicle and Mobile Equipment Non-Assembipé Coating Operations and Rule 1107
— Coating of Metal Parts and Products, respectively

A prohibition of sale is included in the rule. ®uhe proposed rule also applies to anyone who
manufactures for use, supplies, solicits, selloféers for sale lubricants and rust inhibitors
subject to the rule. The prohibition of sale wiht apply to fluids sold as viscosity additives
provided that they are reported to the Districiep&ting requirements include the name of the
product, volume sold, date of delivery, calcula¥8dC content after recommended dilution and
the purchasing facility’s name, address and corgacson. Consumer products subject to the
CARB consumer products regulation found in Title df7the California Code of Regulations,
beginning at Section 94507, are also exempted thenprohibition of sale. As noted above, the
use of lubricants, metal working fluids and rugtibitors in households and general maintenance
of buildings, vehicles or equipment is also notjeabto this rule. But, consumer product
lubricants and rust inhibitors used during manufeectand assembly of products and goods are
subject to this regulation, effective January 11 2{acilities using such products must meet the
applicable VOC content limits.
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Requirements
The proposed rule will establish a VOC limit of 5 of material for vanishing oils and

lubricants that are in direct contact with partd anoducts during manufacturing and assembly,
effective January 1, 2010. General metal workiligd$ must meet a 200 g/l limit effective
January 1, 2012. Spindle machine oils will beva#ld to meet a 200 g/l VOC limit. This will
allow the continued practice of oil recycling whéight oil viscosity additives are used to reduce
viscosity and avoid excessive oil disposal. Theppsed rule will also establish a VOC limit of
300 g/l of material for rust inhibitors effectivanuary 1, 2010 with a further reduction to 50 g/l
effective January 1, 2012. The VOC content lirajppply to the fluids as they are used, including
dilution. Water or exempt solvents are includedewltalculating material volume. Thus, a
lubricant concentrate with a VOC content of 75tgAt is diluted with water at a ratio of two
parts water to one part lubricant concentrate (&dgld have a VOC content of 25 g/l. Many
soluble, semi-synthetic and synthetic metal worlfingls are heavily diluted with water when
used. Typical dilution ratios range from five pawater to one part metal working fluid
concentrate to 40 or more parts water to one gartentrate. Evaporation and contamination
during use will cause the VOC content to fluctuatdanufacturers and suppliers believe the
fluctuation could be as high as 30 percent. Thidd cause fluids with 25 g/l VOC content to
increase to nearly 35 g/l VOC content without reguhonitoring. Monitoring the fluid beyond
what is necessary to facilitate proper operatingupaters will increase labor costs.

An estimated 89 percent of lubricants and metakimgrfluids have a VOC content of 200 g/l of
material or less after dilution. The soluble, seymthetic and synthetic metal working fluids
have low VOC because of the high water contenho$é fluids. However, many straight oils
have low VOC because they are essentially nonlalat.aboratory testing showed that 19 of
21 metal working fluid samples had VOC contentd thauld meet the proposed limit. The
results are summarized in Table I.

Table | — Laboratory Results for Lubricants

VOC Results

Type Method 313
Coolants 141* - 210* g/l
General Lubricants <30 -78 g/l
Cutting/Grinding Metal Working Fluids

Cold heading 29* gl

Cutting <60 — 172 g/l

Grinding <90 — 172* g/l

Machining <112 — 179* g/l

Milling 71 gl

Stamping (Vanishing) 527 - 729 g/l

*Before dilution

Low-VOC products are available, and in most casesusively used for broaching, drilling,
drawing, forging, heading, honing, milling, tappirnigreading, turning and wire drawing. Most
cutting and grinding applications also use low-V@®@ducts as well as nearly all coolants and
lubricants.

Light Oils
Light oils with viscosities lower than 20 centiséskat 40°C and stamping oils are likely not to

meet the proposed limits. In addition to beingduas viscosity additives, light oils are used as
lubricants for older high speed spindle machined as metal working fluids for other
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applications. Newer spindle machines use heavaiemwdiluted products and are designed to be
resistant to water corrosion while older machines aot. Older machines will need
reformulated alternatives to the light oil they remtly use in order to meet the proposed VOC
limits, provide sufficient lubricity and cooling @perties, remain low in viscosity and provide
corrosion resistance to the machinery. Cuttingdfuill also need to be reformulated for use
during high precision aluminum parts machining.clstluids include synthetic and vegetable
ester products. Alternatively, heavier oils thed aon-volatile could be substituted. Based on
discussions with industry, and recognizing the akdight oils as metal working fluids, the
implementation dates have been delayed to Jany2Q12.

Vanishing Oils

Vanishing oils are designed to evaporate off qyidklving no residue. They are typically
comprised primarily of solvent such as kerosenenoreral spirits and commonly are just the
neat solvent themselves. Conventional vanishitgyl@ve VOC contents ranging from 600 g/l
to 750 g/l. Vanishing oils leave a light coatinglabricant on the part during processing and
then evaporate shortly thereafter. They need ewige enough lubricity to prevent machinery
and parts from seizing, but they provide verydifrotection to tooling. They are used because
they evaporate and later cleaning operations anea@ssary. Vanishing oils should not leave
behind tacky or gummy residues. Because parts lwnhwanishing oils are applied are not
cleaned afterwards, the vanishing oil must not erege corrosion and may even provide some
small amount of corrosion protection.

Alternatives to high solvent content vanishing aislude water-dilutable metal working fluids
and straight oils. Water-dilutable metal workigids used in a vanishing oil applications have
sufficient rust preventative compounds to protestpwhen the water evaporates. They provide
sufficient lubricity but, like traditional vanishgnoils, provide little tooling protection. Because
they are so dilute, they evaporate leaving a dgit protective film that is not tacky or gummy.
Parts machined in this manner were found to hawelasi or superior corrosion protection to
parts machined with vanishing oil, and did not iegsubsequent cleaning according to an
AQMD co-sponsored report, “Assessment, Developnagiat Demonstration of Alternatives to
VOC-Emitting Lubricants, Vanishing Oils and Rushiloitors.” The high water content of the
water-dilutable metal working fluids used in theg@plications makes them less expensive than
vanishing oils.

Use of a straight oil as a vanishing oil altermratbould also provide acceptable results in certain
situations. There would be little if any evapasaii but the residue would not be tacky or
gummy and corrosion protection would be excelle@leaning would be required, however, and
would increase to some extent, facility’s procegsinst. Therefore, with consideration for the
numerous compliant alternatives available, the @sed limits for vanishing oils have an
implementation date of January 1, 2010.

Rust Inhibitors

The rule will limit rust inhibitors, including rugireventatives and corrosion inhibitors, to a VOC
content of 300 g/l or material by January 1, 204i@h further reductions to 50 g/l of material in
2012. Some facilities use rust inhibitors that asarly identical in composition and VOC
content to vanishing oils. Metal parts are coatesdially by dipping or application by rag, with a
formulation of solvent such as mineral spirits erdsene that may also contain small amounts of
heavier oils and/or wax. The solvent evaporatesyaleaving behind a small amount of heavier
oil, wax or trace amounts of the solvent that cahés metal surface with a water repellent or
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protective layer. The heavier oils and wax providech more protection than does the
evaporated solvent.

Water-based rust inhibitors have very low VOC cantdter dilution and are formulated to leave
behind a nearly invisible protective coating aftex water evaporates. The protective coating is
soluble in water but still protects steel, cashjrand other ferrous parts from in-plant corrosion
and outdoor shipping environments. An added bewéfthe coating is that it can be easily
removed using mild aqueous cleaners if requirecateéwbased rust inhibitors are comparable in
price to the solvent-based rust inhibitors.

Alternative lower VOC straight oil rust inhibitoat a metal surface with an oil that rejects
water. Over a long time the oil may thicken intcearly solid protective coating. These
products provide excellent long-term protection avidle they have a higher cost per gallon,
they are superior in quality to most high VOC pradu Straight oil rust inhibitors may contain
small amounts of solvents, and the VOC contentuoh roducts tested ranges from less than 25
g/l to 266 g/l. Laboratory testing results of rumstibitors is summarized in Table II.

Table Il — VOC Content of Rust Inhibitors

Cleaner/Rust Inhibitor <25 - 760 g/l
Consumer/General 514 g/l
Rust Inhibitor <10 — 266 g/l
Rust Inhibitor/Stamping 51*- 125 g/

*Before dilution

A use and sell-through provision has been includedhis rule that will allow products
manufactured before the effective date of the toilbe sold and used for up to six months after
the effective date. This will allow manufacturessippliers and users to deplete their existing
inventories. To facilitate this provision, manuiaers and suppliers will be required to display
the date or a date code of manufacture on the io@nteginning January 2010.

Sale in the AQMD of lubricants, metal working flsidnd rust inhibitors, is prohibited unless the
lubricants, metal working fluids and rust inhibgomeet the VOC limits of this rule. The
prohibition will not apply to products sold in thstrict for shipment outside of this District or
for shipment to other manufacturers for repackagittgwill also not apply to fluids subject to
CARB consumer products regulation, as set forthTitle 17 of the California Code of
Regulations, beginning at Section 94507. Finallgrovision has been included to allow the sale
of light oils used as viscosity additives in ortiesupport recycling oil used in spindle machines,
thereby minimizing the use of virgin material an@ering the cost for users. Manufacturers and
distributers utilizing this provision must repohtet name of the additive, volume sold, date of
delivery, calculated VOC content after recommendédtion, and the purchasing facility’s
name, address and contact person. These proviswhdelp to redirect the burden of
determining the compliance status of products ftber machine shops and other users to the
manufacturers and suppliers who are more familiir WOC determination.

In addition to displaying the date of manufacture tbe container, the container must also
display the maximum VOC content (1) as supplied @dfter dilution as recommended by the
manufacturer. The prohibition of sale will applp tmanufacturers and suppliers who
manufacture for use, sell, offer for sale or dmite directly. Manufacturers that sell products
through independent distributors may be able tohdigge liability under this provision, provided
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they forewarned the independent distributors intimgi about the compliance status of the
product. However, independent distributors willdodject to the prohibition of sale.

A provision has been included that allows a fagilit it so chooses, to use high-VOC lubricants
and rust inhibitors where the emissions are vente@ control device that has a capture
efficiency of 90 percent or more on a mass basisaaoontrol efficiency of 95 percent or more
on a mass basis, or to a maximum 5 ppm VOC by veltnom the exhaust. While it is very
unlikely that any facility will install a control elice just to meet the proposed rule, some
facilities already have control devices that canemissions from work areas that contain
lubricants or rust inhibitors. In those instanci® emissions are already being reduced and
further restrictions are unnecessary.

Recordkeeping Requirements

Many of the facilities subject to the provisionstbfs rule are small businesses with limited
interaction with the District. Those small fagég with operations and equipment that do not
use paints, coatings, solvents or adhesives andotiaequire permits with the District are
unlikely to have had experience in keeping daitbords. Rule 109 — Recordkeeping for Volatile
Organic Compound Emissions requires stationarycssuusing VOC containing materials to
keep records to determine rule applicability anieé mompliance. Records are usually required
on a daily basis, but for most of the product catieg the material VOC content of products in
use are below 50 g/l. Products with VOC conteaft®r applicable dilution, of less than 50 g/l
are “Super Compliant Materials” and qualify for exation from recordkeeping at facilities that
do not exceed four tons of VOC emissions in anyerudhr year, determined by annual
recordkeeping. Facilities that emit more than feans of VOC annually may qualify for the
monthly recordkeeping option.

Test Methods and Procedures

While there is no formal regulatory requiremenuse a particular test method for determining
VOC content of lubricants, metal working fluids st inhibitors, the default method used is
U.S. EPA Reference Method 24 (Method 24). Methédvas designed to determine the VOC
content of coatings and inks only. It was notmalied to be used for the fluids addressed in this
proposed rule, though there is no other U.S. ER#aed test method other than Method 24 for
them. Method 24 determines the VOC content ofoayet by measuring the water and the non-
volatile fraction. The remainder is considered V(Q€5s exempt solvents). The non-volatile
fraction is determined by placing the sample iroecdd air over at 110°C for sixty minutes.
Duplicates samples are run to validate the results.

An alternative method is SCAQMD Method 313 — Deteation of Volatile Organic
Compounds (VOC) by Gas Chromatograph/Mass Spectrgn(@@C/MS) originally approved
for use in 1991. The principle of this U.S. EPAsapved method is to inject a liquid sample into
GC/MS and sum the concentrations of the indivicdimhpounds. The oven is initially at 50°C
and kept there for five minutes. It is ramped 6pCLper minute until the sample reaches 200°C.
It is then held at 200°C for fifteen minutes. Tl specified sampling period is 30 minutes,
and previous testing has indicated that methyl pate elutes at the 30 minute mark. All
compounds, besides water and exempt solvents, elué¢ prior to methyl palmitate are
considered to be VOC.

The District has revised the test method, SCAQMDtHdd 313L — Determination of VOC
Hydrocarbon Compounds in Lubricants, primarily tt@mmodate equipment changes. The
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column type (DB624) and length of column (30 metérave changed, thereby changing the
times when various peaks appear. However, ther @fi¢he peaks remains unchanged and
methyl palmitate will continue to be used as thek®aacompound defining volatility. The
temperature in the GC oven will continue to beediafter the methyl palmitate peak is reached
until the entire sample elutes. Only peaks thaupat or before the methyl palmitate peak are
considered when determining VOC content by quantfythe peaks using a Flame lonization
Detector (FID). By specifying the column type dedgth, the flow and temperature may be
varied without altering the VOC content results larg as the methyl palmitate marker
compound is identified. This would be useful whenng to further resolve peaks especially
when water or exempt compounds are present. Migereprotocol is referred to as a GC/FID
method. Method 313L has been used extensivellofVOC solvents and consumer products
certified by the AQMD in its Clean Air Solvent ar@@lean Air Choices Cleaner certification
programs. The results from the certification pemgrhave shown the method to be reliable and
accurate for both high water content and heavprotucts.

In an effort to evaluate the VOC content, varioasigles were initially tested using Method 24.
For high VOC fluids such as vanishing oils and hggiivent content rust preventatives with
VOC contents well above 50 grams/liter, reprodiecitdsults were easily attainable. However,
the non-volatile portion of low vapor pressure rhetarking fluid samples failed repeatability
requirements over three separate tests. Therdfweagesults of the Method 24 testing for these
samples were not acceptable. The same sampledestzd using Method 313L and the results
were repeatable. Table lll compares the samplat wiere tested using both test methods.
Method 313L yielded comparable VOC content redoltdigh VOC lubricants and much lower
VOC contents for low volatility lubricants.

Table Ill - Comparison of Results by Test Method

Type Application Results Results
Method 24 | Method 313
Straight Vanishing / Stamping 740 g/l 750 g/l
Straight Machining / Grinding 120 g/I* <25 g/l
Straight Machining / Grinding 170 g/I* 180 g/l

*Failed repeatability requirements

Because of its improved accuracy and repeatabMithod 313L using the alternative column
and GC/FID will be used to determine VOC contemttfee proposed rule and the final protocol
for testing has been released to the public. Aasepetal working fluid samples were tested
neat and at the recommended dilution ratio to yahat the method would provide consistent
results at very low VOC content levels. The resuldicated in Table IV, demonstrate that
Method 313L provides sufficiently accurate results.

Table 1V — Dilute Sample Results

Sample ID Neat | Predicted, Tested
(Dilution ratio)

Sample 001 (8%) 20 g/l 2 g/l 2 g/l
Sample 002 (10%) 140 g/l 14 g/l 10 g/l
Sample 003 (20%) 140 g/l 28 g/l 8 g/l
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Test methods to determine flash point and the captod control efficiency of a control device
are also included.

Exemptions
Some highly specialized applications have been ek&infrom the proposed regulation.

Lapping and sinker EDM are small usage applicatigess than 0.01 and 0.03 tons per day of
VOC emissions, respectively) where alternative M@ formulations have not been identified.
Rust inhibitors and direct-contact lubricants usadassembled aircraft and avionics will also be
exempted. These fluids provide protection forhtignstruments and major aircraft structures
including upper edge floor beams, wheel wells, gues decks and center wing sections. VOC
emissions from these aerospace direct-contactclautis and corrosion inhibitors are less than
0.002 ton per day. Finally, small very specializgaerations conducted on space vehicles
components, where fluids may adsorb into coatings @&lhesives and then off-gas when the
spacecraft reaches outer space, will also be exenpt

An exemption that expires January 1, 2011 has beeluded for rust inhibitors used in
association with military specifications, militasyandards, Department of Defense documents or
Production Part Approval Processes. Based on &ddivom industry, especially end-users,
additional time is necessary to conduct replacertvais, determine customer acceptability and
to make changes to military specifications and®AP specifications.

Exemptions for consumer products to the rule’s llagerequirements and sales prohibition are
included in the proposed rule. These productsaleady subject to Title 17 of the California
Code of Regulations, beginning at Section 945039 &nown as the California Consumer
Product Regulation. The California Consumer ProdRegulation includes statewide labeling
requirements and a sales prohibition for consumedyzts, and the proposed rule will not add
further requirements. The use of these productingithe manufacture and assembly of
products and parts, will also be exempted untildan 1, 2011. Afterwards, consumer products
used during manufacturing and assembly must meetaime VOC limits as industrial products.
From a survey done of local machine shops, theleb&ia one year delay in approximately
0.007 tons per day of VOC emissions.

Lubricants, metal working fluids and rust inhibgoused in a controlled environment, where
emissions are captured by a control device, arsulgject to the VOC limits nor are they subject
to the rule’s prohibition of sales provision. Likise, lubricants, metal working fluids and rust
inhibitors manufactured or sold for use outside Ehstrict will not be subject to the labeling
requirements of the proposed rule. The intenthef proposed rule is to regulate only the
products being manufactured or sold for use ingideDistrict.

Finally, lubricants, metal working fluids and rushibitors already subject to VOC limits in
Regulation XI will not be subject to the limitsbkling requirements and prohibition of sales
proposed in this rule. These will include solitinfilubricants, dry lubricative materials and
barrier coatings subject to Rule 1124. Paints@alings intended to completely cure and leave
a solid, permanent film to beautify and protect aheturfaces are also exempt. Paints and
coatings are subject to other coating rules in Rigun XI.
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EMISSION INVENTORY

The overall national inventory of metal working il was taken from the International
Lubricant Manufacturers Association (2003). Itioades that 117 million gallons were sold
nationwide (see Table V).

Table V — National Sales

Lubricant and Amount Sold
Metalworking (millions of
Fluid Type gallons/year)
Straight 27.3
Soluble 49.3
Semi-Synthetic 21.7
Synthetic 18.9
Total 117.2

EPA, in its Fabricated Metal Sector Notebook (19%sfimates 10.2 percent of the fabricated
metal industry is located in California. Accorditg listings in the California Manufacturers

Register, the Basin accounts for approximately é@gnt of the industry in California. This

would indicate that 8.3 million gallons of industiriubricants and metal working fluids were

sold in the Basin in 2006 (see Table VI).

Table VI — Ratio of National Sales to South CoastiABasin Sales

Amount Sold Amount Sold | Amount Sold in
Lubricants and Nationwide in California South Coast
Metal Working (millions of (millions of (thousands of
Fluid gallons/year) gallons/year) gallons/year)
Straight 27.3 2.8 2,000
Soluble 49.3 5.0 3,500
Semi-Synthetic 21.7 2.2 1,500
Synthetic 18.9 1.9 1,300
Total 117.2 11.9 8,300

To supplement these estimates, in 2006, the AQMidlgcted a survey of local metal working
fluid manufacturers, suppliers and users. The esurdata indicated that those local
manufacturers and suppliers annually sold 4.2 onillgallons of industrial lubricants, metal
working fluids, rust inhibitors and solvent in tBasin (see Table VII). Presumably, the solvents
are used as vanishing oils, rust preventativeghianing other metal working fluids or cleaning.

Table VII — Volume Surveyed

Volume Surveyed
Fluid Type (thousand gallons)
Lubricants and Metal
Working Fluids 2,564.6
Light Oil 48.9
100 SUS Naphthenic Oil 1,119.2
Vanishing Oil 64.1
Rust Inhibitors 155.7
Solvent 238.0
Total 4,190.5
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Approximately 30 percent or 71,000 gallons of 38,200 gallons of solvents reported in the
survey are used for cleaning applications subjedRile 1124 and cannot be included in the
VOC emission inventory for this rule making actyvit

Table VIl — Applicable Volume

Applicable Volume
Surveyed

Fluid Type (thousand gallons)
General MWF and Lubricants 2,564.6
Light Oil 48.9
100 SUS Naphthenic Oil 1,119.2
Vanishing Oil 64.1
Rust Inhibitors 155.7
Solvent 167.0
Total 4,119.5

Of the 4.2 million gallons, only 11 percent of gedes were high-VOC light oils, vanishing oils,
rust preventatives and solvents. However, an @aadit 27 percent are petroleum-based metal
working fluids with relatively low VOC contents but significant enough volumes to warrant
future consideration.

A serious drawback from the survey and nationassdhta was the lack of VOC information on
the lubricants and metal working fluids. More thaghty percent of the volume surveyed listed
the VOC content as “None” or not determined. Tfoers the AQMD sampled a broad range of
products from local manufacturers and suppliers@ertbrmed VOC testing to establish a more
accurate emissions inventory.

SCAQMD Test Method 313L was applied to 35 samplaesluding consumer product
multipurpose lubricants, synthetic water-dilutabt®lants, and bio-based machining oils. Table
IX summarizes the VOC results for these variousdpets. The complete test results are
included in Appendix A — Lubricant, Metal Workinduiel and Rust Inhibitor VOC Content Test
Results. Two of three general lubricants tested had VOC amst below 50 g/l. All three
coolants had VOC contents below 50 g/l after recemhed dilution. All metal working fluids
with specified applications, except vanishing/stamgpfluids and light oils, also had VOC
contents below the proposed limits. Rust prevemstshowed the most variability, ranging
from less than 10 g/l to over 760 g/l. Soluble aedetable based rust preventatives had the
lowest VOC content. The traditionally formulatagstr preventatives had significantly higher
VOC contents. However, two petroleum-based rustgntatives were tested and determined to
have VOC contents below the 300 g/l proposed lafidctive in 2010.

The completed test results indicate that most dalots and non petroleum-based metal working
fluids have a relatively low VOC content. Exclugirrust preventatives, all but the
vanishing/stamping fluids had VOC contents at 20@gbelow. However, light oils such as
napthenic oils with viscosities of 40 SUS and 6(6Stad VOC contents of 840 g/l and 540 g/l
respectively. Naphthenic oil with a viscosity di0LSUS had a VOC content of 180 g/l. The
VOC content of rust preventatives ranged from <2%o0g760 g/l.
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Table IX — Test Results Using SCAQMD Method 313L

Type VOC Content # of Samples
Coolants 28* - 210* g/l 3
Industrial Lubricants <10 - 190* g/ 4
Rust Preventatives
Cleaner/Rust Preventative <25 - 760 g/l 2
Consumer/General 514 g/l 1
Rust Preventative <10 - 560 g/ 4
Rust Preventative/Stamping 51* - 125 gl 2
Cutting/Grinding Lubricants
Cold heading 2 g/l 1
Cutting <10-13 g/l 2
Grinding <10 - 146* g/l 3
Machining <25 —162* g/l 5
Metal Removal 12 g/l 1
Milling 70 g/l 1
Stamping (Vanishing) 650 - 750 g/l 3
Naphthenic Oil (40 SUS) 840 g/l 1
Naphthenic Oil (60 SUS) 540 g/l 1
Naphthenic Oil (100 SUS) 180 g/l 1

*Before dilution

After analyzing the sample results, the surveyrmition and national sales data provide a
clearer picture of the emission inventory from loants and rust inhibitors. Using the sales
weighted average from the survey information arelsample test results, industrial lubricants
and metal working fluids, excluding light oils, leaa sales weighted average VOC content of 25
g/l or less. Because EPA method 24 results wepeatable for high VOC products, and
confirmed using SCAQMD Test Method 313L, the salesghted average VOC content was
used directly from the survey information for vdnigy oils, rust inhibitors and solvent. Light
oil VOC content information was determined usingtivbel 313L. Vanishing oils reported in the
survey had a sales weighted average VOC content®fg/l. Light oils, excluding naphthenic
oils with a viscosity of 100 SUS, solvent-basedt nasibitors and straight solvents used in
lubricant and rust inhibition operations had salegghted average VOC contents of 870 g/l, 660
g/l and 790 gl/l, respectively. Naphthenic oil wattviscosity of 100 SUS had a VOC content of
180 g/l. Using this methodology, the VOC emissiorentory for the proposed rule is estimated
to be 6.81 tons per day and is summarized in Téble

Table X — Surveyed Emission Inventory

Sales Weighted| Total VOC
Volume Surveyed | Average VOC | Emission (tons

MWEF Type (thousand gallons)| Content (g/l) per day)
General MWF and Lubes 2,564.6 25 0.73
Light Oil 48.9 870 0.49
100 SUS Naphthenic Oil 1,119.2 180 2.40
Vanishing Oil 64.1 710 0.52
Rust Inhibitors 155.7 660 1.17
Solvent 167.0 790 1.50
Total 4,119.5 N/A 6.81
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The AQMD survey correlated well with the ratio ablicants to metal working fluids compared
to national sales data. National sales data iteBc@7 percent of applicable sales are industrial
lubricant and 33 percent are metal working fluid¥he survey data shows 63 percent of
applicable fluids are industrial lubricants andg&rcent are metal working fluids. It appears that
the survey of local manufacturers and supplierglaoted by the AQMD captured just over half
of the metal working fluid sales predicted by tla¢ional sales figures. The survey data could be
extended to regional and national manufacturerssapgliers if necessary. Extrapolating from
national sales figures, the overall VOC emissioremtory can be as high as 13.3 tons per day as
seen in Table XI.

Table XI — Emission Inventory from National Sales

Sales
Weighted
Volume Projected Average VOC | Total VOC Emission
MWF Type (thousand gallons) Content (g/l) (tons per day)
General MWF
and Lubricants 5,081.1 25 1.45
Light Qil 96.8 870 0.96
100 SUS
Naphthenic Oil 2,217.4 180 4.56
Vanishing Oil 127 710 1.03
Rust Inhibitors 308.4 660 2.32
Solvent 330.8 790 2.98
Total 8,161.8 N/A 13.30

EMISSION REDUCTIONS

The proposed rule will establish a VOC content fiofi50 g/l for direct contact lubricants and
vanishing oils effective January 1, 2010. Generatainworking fluids and spindle oils will be
required to meet a 200 g/l effective January 1,220Rust inhibitors will initially be limited to
300 g/l effective January 1, 2010, with furtheruetibns to 50 g/l will be required in 2012.
Exemptions are included for lapping, sinker EDM aeglospace avionic and assembled aircraft
direct-contact lubricants and rust inhibitors.

For approximately 89 percent of fluids subjecthe tule, the proposed limit will have no impact
as most general metal working fluids and lubricaftsady have VOC contents that are less than
25 g/l. These low VOC fluids account for only ab@a percent of the overall VOC emissions.

However, the rule will produce substantial VOC esia reductions from light oils, vanishing
oils, rust inhibitors, and solvents used to dilutericants or metal working fluids or used directly
as vanishing oils or rust inhibitors. The solvesage is distributed over light oils, vanishing oils
and rust inhibitors in the same ratio as the satdsme (20 percent, 23 percent and 57 percent
respectively). Implementation dates, based onneite discussions and feedback from end-
users and suppliers, have been adjusted to focusdurctions in VOCs from solvents over the
first few years, with an extension of placing regments on light oils for three years after rule
adoption. This approach addresses many techrocakeens expressed by industry and provides
additional time for further analysis of the VOCttagethod results.
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Approximately ten percent of the volume (15,600laya) of rust inhibitors sold is used for

specified operations such as military specificatimilitary standards or PPAP according to the
Independent Lubricant Manufacturers AssociationM#\). Those uses will be exempt until

2011 and emission reductions (0.06 tons per dayn fthose uses will be realized in 2011.
Limiting the VOC content of rust inhibitors, excind specified rust inhibitors, and solvents
used in rust inhibitors to 300 g/l will reduce V@@issions by 1.11 tons per day by 2010 (1.17
tons per day by 2011). Table XIl, below, summagittee emission reductions

Table XIl — Emission Reductions Realized in 2010
(Vanishing Oils and Rust Inhibitors)

Sales Total
Weighted VOC
Volume Ave Proposed Total VOC Emission
Surveyed VOC VOC Emission Reduction
(thousand | Content | Content | Percent Inventory (tons per
Fluid Type gallons) (a/l) (a/l) Reduction | (tons per day) day)
Rust Inhibitors 140.1 660 300 55% 1.06 0.58
Solvent (Rust
Inhibitors) 95.2 790 300 62% 0.86 0.53
Specified Rust
Inhibitors 15.6 660 300 55% 0.12 0.06*
Vanishing Oil 64.1 710 50 93% 0.52 0.50
Solvent
(Vanishing Oil) 38.4 790 50 94% 0.35 0.33
Total 337.8 2.81 2.00

* Realized January 1, 2011

Finally, in 2012, the limits for general metal wong fluids and light oil will become effective.
Additionally, the limit for rust inhibitors will béowered to 50 g/I. This will further reduce VOC
emission from rust inhibitor and metal working dupperations by another 1.32 ton per day (see

Table XIlII).
Table Xl — Emission Reductions Realized in 2012
(Rust Inhibitors)
Sales Total
Weighted VOC
Volume Ave Proposed Total VOC Emission
Surveyed VOC VOC Emission Reduction
(thousand | Content | Content | Percent Inventory (tons per
Fluid Type gallons) (a/l) (g/l) Reduction | (tons per day) day)
Rust Inhibitors 155.7 300 50 83% 0.53 0.44
Solvent (Rust
Inhibitors) 95.2 300 50 83% 0.33 0.27
Light Qil 48.9 870 200 77% 0.49 0.38
Solvent (Light
QOil) 33.4 790 200 75% 0.30 0.23
Total 333.2 1.33 1.32
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At full implementation, PR 1144 will achieve 3.3@nt per day of VOC reductions based on
survey results only. Projecting from the AQMD seyvdata to national sales figures, the

potential emission reductions would nearly doublé.72 tons of VOC emissions reduced.

Table X1V — Emission Reductions from National Sales

Sales
Weighted Total VOC
Volume Ave Total VOC Emission
Projected VOC Proposed Emission Reduction
(thousand | Content VOC Percent Inventory (tons per
MWF Type gallons) (g/l) Content | Reduction | (tons per day) day)
General MWF 7,294 25 50 0% 2.08 0.00
Light Oil 97 870 200 77% 1.02 0.79
100 SUS
Naphthenic Oil| 2,217 180 200 0% 4.56 0.00
Vanishing Oil 127 710 50 94% 1.03 0.97
Rust Inhibitors 308 660 50 93% 2.32 2.16
Solvent 331 790 50 90% 2.99 2.69
Total 8,166 14.00 6.61

Multiple low-VOC commercially available products Vea been identified in numerous
applications. In many applications, the only pradun use are low-VOC products already in
compliance with the proposed limits. Cold headimyawing, honing, forging, milling
machining and metal removal fluids as well as aoislaand industrial lubricants were all found
to have low-VOC content products in widespread uder applications where high VOC
products were identified, aqueous-, bio- and petnm-based technologies were identified and
demonstrated in field testing. Those alternativese analyzed and found to have VOC contents
that would meet the proposed limits.

The transition to low-VOC content lubricants, metairking fluids and rust inhibitors is not
expected to increase criteria pollutants or glataiming gases. The substitution of one type of
fluid with another will not have an impact on crigepollutants other than VOC. The increased
use of control equipment is considered very unjikahd therefore not expected to be a source
of increased pollutants. There may be some néigigiecrease in global warming gases from
shipping MWF concentrates instead of ready-to-uselycts because concentrates weigh less,
reducing fuel consumption during transit.

COST AND COST-EFFECTIVENESS

The use of low-VOC alternatives to light oils, vatming oils and rust inhibitors is expected to
increase costs for machinery, including skimmeegadters, mixers, sump cleaners and possibly
cleaning equipment. In addition, there would beoaerall increase in the cost of fluids. On an
individual facility basis, the costs may be sigrafnt, insignificant or even a cost savings.

For alternatives to vanishing oils, companies wod&hlly use a water soluble MWF that would
not require cleaning. The soluble lubricants aravily diluted with water and would likely cost

less than a vanishing oil potentially resulting ancost savings. They would have rust
preventative compounds to prevent corrosion angharede leaving behind a light, corrosion
protective film.
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However, the worst case scenario for shops usimgskilag oils would be to use an oil that
would require cleaning of the product afterward$ie shops would need to purchase cleaning
equipment, automated handling equipment, cleartiegnéstry, and pay for added electricity.

For a typical shop using 240 gallons of vanishiiigonually, the shop would face an estimated
annualized capital cost of $9,700, $2,900 in cleguuhemistry and disposal costs and $3,800 in
increased electrical costs. The lubricant costldvalecrease by $1,300 annually. The total
maximum annual cost per typical facility would HES$EL00.

Table XV - Maximum Increased Cost per Vanishing OilFacility

Annual Cost

Capital (annualized)

Cleaning Equipment $6,100

Automated Handling $4,900
Cleaning Chemistry $1,900
Disposal $1,00(
Electricity $3,800
Lubricant <$1,300
Total $16,400

Using the most conservative assumption for all slaing oil usage (64,100 gallons), the
maximum overall annual cost would be $4.4 million.

Total Volume of Vanishing Oil Typical facility usag Number of Facilities
64,100 gallons 240 gallons 267
Number of Facilities Cost per facility Total Annuabst
267 $16,400 $4.4 million

The conversion from high VOC rust inhibitors to I&OC rust inhibitors would only involve
changes in chemical formulae. The equipment (dawkslld remain the same and there would
be no added electrical costs. Alternative formdiaee a higher cost, but since many of the rust
inhibitors are diluted with water, the cost woule tnuch more comparable to the high VOC rust
inhibitors.

Again, the worst case scenario is evaluated aischgsumed that non-dilutable rust inhibitors are
used. The cost of mineral spirits used as a nibitor is approximately $3.60 per gallon. The

alternative bio-based rust inhibitor sells for $8g&r gallon, a $4.70 increase per gallon. The
alternative rust inhibitor would be used in the samolume as the mineral spirits. The cost
increase over 155,700 thousand gallons would b&&dlion dollars annually.

Total Volume of Rust Inhibitor Increased cost pallan Total Annual Cost
155,700 gallons $4.70 $0.7 million

Alternatives to the use of light oils in spindle chaes include synthetic ester-based metal
working fluids. These alternatives generally castre per gallon and require specialized
equipment such as skimmers, decanters, mixerssamg cleaners. However, the alternative
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fluids provide better cooling and lubricity leaditagfaster machining speed which translates into
lower labor costs. The increased cost of fluid agdipment to a typical machine shop with

eight equipment operators would be approximateld@3 The labor savings realized would be
about 10 percent or roughly $25,000 per year inight operator shop.

Some shops may opt for a direct replacement ohthjidieavier straight oil to avoid having to
purchase equipment. The cost of the light oil eotlly is $4.30 per gallon and the alternative
low-VOC straight oil would be approximately $3 peallon higher. Using the more
conservative $3 per gallon increase as opposedtngial cost savings, the maximum cost to
spindle machine shops would be $0.1 million anyuall

Total Volume of Light Oils Increased cost per gallo Total Annual Cost
48,900 gallons $3 $0.1 million

Solvent can be used as a vanishing oil, rust itdnlar diluent for light oils. When determining
costs, the solvent usage is distributed over lglg, vanishing oils and rust inhibitors in the
same ratio as the sales volume (20 percent, 22mpeand 57 percent respectively). Thus 33,400
are attributed towards light oils, 38,400 gallons attributed towards vanishing oil, and 95,200
gallons of solvent are used as rust inhibitorse $&me worst-case methodology is used for light
oil, vanishing oil and rust inhibitors to determitine cost of replacing the solvent. The total cost
for solvent replacement would be $2.9 million.

Total Volume of Solvent
Used as Light Oil Diluent Increased Cost per Gallon Total Annual Cost
38,400 gallons $3 $0.1 million
Likewise,
Total Volume of Solvent
Used as Vanishing Oil Typical facility usage NumbgFacilities
38,400 gallons 240 gallons 160
Number of Facilities Cost per facility Total Annuabst
160 $15,100 $2.4 million
Finally,
Total Volume of Solvent
Used as Rust Inhibitor Increased cost per gallon talTannual Cost
95,200 gallons $4.70 $0.4 million

Some shops may be required to do additional rekesping demonstrating that their annual
emissions remain below four tons. Four tons ofssioins from lubricants and rust inhibitors at
50 g/l (0.4 pounds per gallon) would be equivatendver 19,000 gallons used per year. Of 115
machine shops surveyed, fewer than eight perceut lubricants and rust inhibitors in sufficient

guantities to remotely approach the four ton anninat. Of the more than 12,000 affected

facilities, an estimated 2,000 would require a mih@ough review of annual records. From
discussions and experience with facilities condhgctiecord keeping, it is estimated that the
process of gathering the year's purchase recordgdwequire about eight hours of labor per
facility. At $20 per hour, the annual increaserégord keeping costs would be $20/hour * 8
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hours/facility * 2,000 facilities = $0.1 millionShops that use light oils or rust inhibitors with
higher than 50 g/l VOC content would be requiredireck additions to their fluid systems.
There are 112 shops using light oils for machiramgl an estimated 600 facilities that would
need to track high VOC rust inhibitor usage. Theg#ems are usually changed monthly or less
frequently. At $20 per hour, the annual increasescord keeping costs for those shops would
be $20/hour * 12 hours/facility * 712 facilities $0.2 million. The remaining facilities would
require a negligible effort to demonstrate thairthenual usage was below the four ton annual
limit. The total annual increase in cost due tord keeping would be $0.5 million.

Manufacturers and suppliers will also be requieddgtermine the VOC content of their products
and to label containers with the VOC content andlade of manufacture or date code.
Laboratory testing using a modified version of SQMY Test Method 313L costs between $200
and $500 per sample according to several analgiorhtories that perform the testing.
Manufacturers and suppliers offer hundreds of pctsleach. Many of those are similar with
slight variations on the additives incorporatedha product. Manufacturers and suppliers may
be able to test some subset of products and betabbtalculate the VOC content of their
remaining products. Others will insist on testiegery product to insure rule compliance.
Conservatively assuming that there are 10,000 egipk products and every product would be
laboratory tested at $350, there would be a one tiost of $3.5 million. Annualized over ten
years, the additional annual cost to manufactuaeds suppliers would be $0.4 million. Most
containers use computerized labels that can beedltey simple reprogramming. The cost to
alter those labels is considered negligible.

As proposed, the rule will reduce emissions by 3d3% per day with an estimated cost of $9.0
million dollars. The maximum overall cost-effe@ness of the proposed amendment will be
$7,427 per ton of VOC emissions reduced on a cuatee basis. However, studies conducted
on the use of compliant rust inhibitors and lubmisaactually showed an overall reduction in
costs, yielding a cost savings to the facility.

Table XVI — Maximum Cost-Effectiveness

Volume Total VOC Total VOC

Surveyed Emission Emission Maximum

(thousand Inventory Reduction Cost
MWEF Type gallons) (tons per day) | (tons per day) (millions)
General MWF 3,683.8 1.05 0 $0.0
Light QOil 48.9 0.49 0.45 $0.1
Vanishing Oll 64.1 0.52 0.5 $4.4
Rust Inhibitors 155.7 1.17 1.08 $0.7
Solvent 167 1.50 1.41 $2.9
Record keeping N/A N/A N/A $0.5
Laboratory
Testing N/A N/A N/A $0.4
Total 4,119.50 4.73 3.44 $9.0
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INCREMENTAL COST-EFFECTIVENESS

Health and Safety Code Section 40920.6 requiresA@®ID to perform an incremental cost
analysis when adopting a Best Available Retrofinttal Technology (BARCT) rule or feasible
measure required by the California Clean Air A€o perform this analysis, the AQMD must (1)
identify one or more control options achieving tBmission reduction objectives for the
proposed rule, (2) determine the cost effectiverfesseach option, and (3) calculate the
incremental cost effectiveness for each option.d@@rmine incremental costs, the AQMD must
“calculate the difference in the dollar costs deddby the difference in the emission reduction
potentials between each progressively more stringetential control option as compared to the
next less expensive control option.”

Proposed Rule 1144 implements Control Measure CO3¥©Om the 2007 Air Quality
Management Plan. Because Control Measure CTS-0Odtesded to meet feasible measure
requirements under the California Clean Air Act,iacremental cost analysis is required and is
presented in this section.

Several alternative options were evaluated inclyidine more stringent standard and three less
stringent standards. The first alternative exachiwas to require all lubricants, metal working
fluids and rust inhibitors to meet a VOC contentitiof 25 g/l. Similar low-VOC formulations
would be utilized but machine operators would hawemonitor the fluids to ensure that
evaporation or contaminants did not make the flo@h-compliant. Two other alternatives
examined would have allowed all fluids to meet V@dhtent limits of 100 g/l and 200 g/l. This
would have allowed some affected operations totalililuids with lower cost light oils.
However, they would have been required to maindaify records, and vanishing oil operations
would have continued to require a cleaning procdssally, the installation and use of control
devices to limit VOC content in lieu of a VOC conttdimit was analyzed. While no process
changes would have been necessary, there would bese considerable costs from the
installation of the control devices. Additionallthe control device would not have been as
effective in reducing emission as reformulationec8use the control device option was unlike
the other alternatives, it was compared to the asgent (200 g/l) option.

The incremental cost analysis shows that furtheetong the limit to 25 g/l would have
increased costs by $3.5 million over the propogaid And only net another 0.17 tons per day of
VOC emissions. The analysis also shows that reguoontrol devices in lieu of VOC limits
would have been cost prohibitive. Finally, thelgsia indicates that over 0.7 tons per day (from
2.61 tons per day to 3.32 tons per day) of VOC simisreductions would be achieved with only
a six percent increase (from $8.5 million to $9i0iom) in overall cost (see Table XVII below).

Table XVII — Incremental Cost-Effectiveness

Emission Annual Incremental Cost
Reductions Cost ($ per additional
VOC Limit (tons per day) | (million) ton reduction)
25 3.49 $12.5 $56,406
50 3.32 $9.0 $1,015
100 3.05 $8.9 $2,491
200 2.61 $8.5 N/A
Control Device 3.19 $324.0 $1,490,316
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COMMENTS AND RESPONSES

This section reflects the public comments receidedng the public workshop held September
23, 2008, the public consultation meeting held Get®9, 2008 and subsequent public comment
periods and staff responses.

Comment 1

We request that SCAQMD delay the rulemaking pracebke test method was only recently
released and there is insufficient time to deteem@pplications that may be affected. The
current effective date, coupled with the aggressiuke making schedule, is infeasible.
Thousands of companies may need to implement attees. Manufacturers and suppliers do
not have sufficient support staff to test and impat alternatives. In addition to delaying the
rule, we recommend delaying the effective dates ther proposed rule. We suggest an
exemption for light oils or to delay the effectigate for metal working fluids, except vanishing
oils, until 2012. The AQMD should also consideagéd-in or staged limits.

Response

While not every potential product has had the VQ@tent definitively determined, it is clear
that high-solvent content metal working fluids andt inhibitors, light oils and straight solvents
are within the purview of the rule. As part of thide development process, staff has identified
numerous commercially available products alreadymging with the proposed limits. Also,
the Public Hearing has been moved from Decembe8 BdJanuary 2009 to provide more time
for public review and input. Nevertheless, to pdevmore transition time for manufacturers to
reformulate and test their products, the proposkel mas been modified to delay the effective
dates for lubricants, metal working fluids, andtmeventatives. Direct-contact lubricants will
be subject to the rule beginning 2010. Rust inbibiwill have staged limits with a 300 g/l limit
in 2010 dropping to 50 g/l in 2012. Limits for raktvorking fluids, except vanishing oils, will
have an effective date of 2012. The delay in ffectve dates should allow adequate time for
alternative low-VOC formulations to be identifiedcatested, as well as for revising existing
PPAP and military specifications and to providedifor industry to become familiar with the
VOC test method. Furthermore, an exemption has bheded to delay the 300 g/l VOC limit
applicable to rust inhibitors for products used emBPAP and military specifications by one
year, providing a two year window requested by stduto revise the applicable specifications.
Lastly, exemptions for certain low-volume categeri®ve been added to the proposed rule to
alleviate reformulation efforts for those categsrie

Comment 2

Special consideration should be given for applicatispecified for operations where fluid usage
is dictated by military specification, PPAP or amer specifications. We believe a one year
delay should be allowed to determine which fluids @&fected, contact customers to advise them
of the rule making and initiate replacement tria§e also ask for an additional year beyond the
delay to determine customer acceptability.

Response

High-solvent content metal working fluids and rumtibitors, light oils and straight solvents will

be the affected formulations and while manufactifeave a large number of products, only a
small subset will require further testing to detemencompliance. We agree that replacement
trials to determine customer acceptability and geanto military specifications and/or PPAP
specifications will take additional time. Theredpias noted above, the proposed rule has been
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modified to delay the effective date to provide endransition time for manufacturers to
reformulate and test their products, as well asraling specifications. An exemption has been
added to delay the 300 g/l VOC limit applicableust inhibitors for products used under PPAP
and military specifications by an additional year.

Comment 3
There was insufficient notice for the public worph Many shops had not received notice of
the meeting until the weekend before the workshop.

Response

All stakeholders in staff's distribution list thaad expressed an interest in participating in the
public workshop and rule development process wetdied by e-mail ten days in advance of
the meeting. Staff also asked the stakeholdefsréeard the meeting notice to others who may
be interested. Notices were mailed to over 7,00@rially interested entities that were not
included in staff's distribution list. Newspapeotice in all four counties was also provided.
Sufficient notice was provided to meet statutorguisements for notice of the Board hearing.
However, an additional meeting, a Public Consutatileeting, was held in late October with
sufficient notice provided by mail for potentialljnpacted facilities. This provided another
opportunity for the regulated community to providemments regarding the proposed rule.
Further, in addition to the public workshop and sudtation meetings, staff will continue
meeting with representatives of the impacted ingugrough its ongoing working group
meetings to continue addressing any pending issues.

Comment 4

The referenced test method remains a draft anchbabkeen validated, peer reviewed and/or
accepted by testing organizations such as Amefscanety for Testing and Materials (ASTM),
American Oil Chemists Society (AOCS), American ClehSociety (ACS) for metal working
fluids. A poor test method is the worst thing tlauld happen in this regulation. Has
SCAQMD Test Method 313L been validated for VOC itesf neat oil or emulsion samples?
Labs that can conduct this method have not beertifigel and their experience with the method
has not been evaluated.

Response

EPA Method 24 does not produce repeatable resaoithigh water content or heavy (low
volatility) oils. Method 313L has been shown tovéaccurate and repeatable results for neat oll
products. In addition, the test method has be#irad to test heavy oils, methyl ester and high
water content products with satisfactory resulthm AQMD’s Clean Air Solvent and Clean Air
Choices certification programs. The AQMD has idfesd several local and national labs that
have extensive experience running GC/FID test nisthaolhey can conduct several dozen tests
per day at a cost between $200 and $500 per sanfa@er review and round-robin testing can
take many years as demonstrated by ASTM 6886 alhg¢nesent an unacceptable delay to the
rule making process. The final test method has beleased to the public.

Comment 5

A possible alternative to GC/FID analysis is the 0§ Thermo-Gravimetric Analysis (TGA) to
determine VOC levels. This analysis methodology aecurately and efficiently determine the
volatility characteristics of a sample, both nedsamples and emulsion samples at any desired
temperature.
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Response

The TGA test method is very similar to EPA Methodl ®ith respect to its strengths and
weaknesses. It would provide accurate and repleatabults for high-solvent or petroleum-
based oil products but will not provide acceptatdsults for low-VOC products that contain
high water content. It remains to be determin€dA testing provides accurate and repeatable
results for neat oil samples. Until TGA testing t&nown to be repeatable and accurate for all
fluids subject to the proposed rule, and a limiendpoint has been determined that provides a
comparable VOC measurement, Test Method 313L, #edhative test methods found to be
equivalent to Method 313L and approved by SCAQMBRB and EPA, will remain the only
applicable test method under Rule 1144. Howeber[istrict agrees to continue reviewing the
merits of TGA testing with interested stakeholdmng considering it as an approved test method
if further data provides sufficient evidence.

Comment 6

It may be possible to mimic the test results of 3@BAQMD GC/MS procedure using a capillary
GC unit equipped with FID and could produce a comipi@ chromatograph to the GC/MS
results. This form of VOC testing was documentedhlifornia Polytechnic State University in
a progress report from 2006, under sponsorshippAiREEand Cal EPA, in the development of a
new VOC analysis method for architectural coatinggesults from the new headspace method
were compared using the standard direct sampletiofe method (ASTM method 6886).
Results reported seem to indicate the static heads@mnalysis method to provide results
comparable to direct injection analysis methodcfampounds showing GC column elution times
prior to an industry recognized reference standard.

Response

Test Method 313L utilizes a capillary GC unit equed with FID as described in the comment.
We agree that the results are comparable to othlethads using methyl palmitate as the
reference standard. Head space analysis wouldreeegry high temperatures to ensure that the
sample would completely volatilize for the competeomatograph to be analyzed. Lower
temperatures would provide an incomplete chromaggand potentially give an artificially low
VOC result. In addition, numerous other factorbeadspace analysis, such as liquid to vapor
ratios and sample transfer, suggest that headspeadgsis would be less reliable than direct
injection.

Comment 7

Methyl palmitate is not normally classified as daiite compound, but SCAQMD uses it to
define what constitutes a VOC. What is the basigHis decision, and are any other regulatory
agencies in agreement with the decision?

Response

Test Method 313L is a modified version of SCAQMD thted 313 — Determination of Volatile

Organic Compounds (VOC) by Gas Chromatograph/Massct®metry (GC/MS) which has

been accepted by CARB and U.S. EPA for AQMD rulg@lamentation and in air districts in

California and Arizona since 1991. In this methtite total specified sampling period is 30
minutes. Previous testing has shown that methiyhipete elutes at the 30 minute mark. The
AQMD includes all compounds, besides water and gxesulvents, that elute prior to methyl

palmitate, to be VOC. The modifications streamlthe test significantly, reducing cost and
labor as well as allowing the use of commerciallgiable GC columns. In modifying the test,
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the compounds elute out in the same order and ingthynitate remains the endpoint
determining volatility.

Comment 8

The data reported by AQMD was calculated basedhemtanufacturer's recommended dilution
of the product after testing of the neat produsince in-use samples will be used to determine
customer compliance, the results should correlatactual dilutions and real world conditions
versus calculated dilutions. The results varied 0§ percent for one sample and 33 percent for
another. A validated test does not have such hilitia especially when critical to both
compliance and enforcement.

Response

Testing to verify that results from dilute sampbtesrelate to earlier results from neat samples
calculated based on the manufacturer's recommedidetion has been completed and shows
that Method 313L results correlate very well whestihg neat and diluted samples. These
results have been shared with the public and iedw$ Table IV — Dilute Sample Results in this
document. While the commentor criticizes the rssak having large percentile differences,
these differences equate to less than 20 g/l. €Thes very small values and all samples tested
would fall well within the VOC limits proposed. Adionally, it is routine enforcement policy
to recognize a margin of error for sample resuiisa¢ to +/- 20 percent for VOC limits of 50 g/l
or less.

Table 1V — Dilute Sample Results

Sample ID Neat | Predicted, Tested
(Dilution ratio)

Sample 001 (8%) 20 g/l 2 g/l 2 g/l
Sample 002 (10%) 140 g/l 14 g/l 10 g/l
Sample 003 (20%) 140 g/l 28 g/l 8 g/l

Comment 9

The high temperature (200°C) at the injection gortthe FID is not reflective of real world
conditions. Glycerin may break down at such a heghperature giving false results. A lower
temperature, such as 40°C would be better.

Response

The temperature at the injection port is not inezhdo reflect real world conditions but to
provide a complete chromatograph of the fluid fotHer analysis. While much of the fluid will

elute at that high temperature, only the portiooungng before methyl palmitate is considered
when determining VOC content. There has been wcation that glycerin or any other

chemical compound breaks down giving false resuftdower injection port temperature could

potentially leave some volatiles in the injectiartayiving an artificially low result.

Comment 10
The proposed test method utilizes direct injectioe believe head space analysis is more
accurate than direct injection.

Response
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Head space analysis would require very high tentpess to ensure that the sample would
completely volatilize for the compete chromatograptbe analyzed. Lower temperatures will
provide an incomplete chromatograph and potentgillg an artificially low VOC result. In
addition, numerous other factors in headspace sisalsuch as liquid to vapor ratios and sample
transfer, suggest that headspace analysis woultedsereliable than direct injection. Test
Method 313L provides repeatable, accurate results.

Comment 11

The inventory figures, particularly from vanishiog applications, are inaccurate and outdated.
Many assumptions are based on census data from&®03002. Sales are down and there are
fewer companies using these fluids when they wepented in 2006. The survey captured 95
percent of the sales at that time and the natisalds estimates are far too high. A new
inventory survey should be conducted before the isuheard.

Response

The inventory figures were provided by surveyingalomanufacturers and suppliers. Those
figures were for annual sales in the District f@02, 2005 and part of 2006. The results are
relatively consistent over the survey period, aatiomal sales confirm relatively stable sales. In
response to the comment, earlier survey responeestts contacted and invited to revise earlier
annual sales or provide new sales data if theyedshNone have provided any additional data.
Census assumptions regarding national sales dafamcsurvey sales data, but only the 2006
survey sales data collected for the South Coast baen used for making emission estimates.
Based on discussions with industry pertaining ttvesds used as lubricants, metal working
fluids, vanishing oils and rust inhibitors, the absurvey may underestimate the volume and
associated emissions. While the local survey dral rtational sales figures were used as
reference points to establish the baseline invgntor rulemaking, staff is cognizant of the
limitations of initial surveys and intends to refithem by periodically conducting future
surveys.

Comment 12
There is known interference in the proposed teshatkfrom surfactants used in the suggested
alternative metal working fluids. Will the propakiest method give accurate results?

Response

The proposed test method has been shown to giveadecrepeatable results for a wide range of
products, including those that contain surfactar@srfactants are commonly found in cleaning
products. Cleaning products submitted for Clean olvent and Clean Air Choices Cleaner
certification are reliably tested using the propgbtest method.

Comment 13

The costs for manufacturers and suppliers will havdest each and every product costing
$60,000 to $150,000. They will also have costsrésearch and development and technical
support staff. The projected emission reductionyy aepresent 0.5 percent of the VOC
emissions in the basin. Additional strain will pkaced on small businesses hard pressed by
severe economic conditions. Companies cannotcafformodify processes. Many companies
are leaving the basin and additional costs wileterate their departure. The proposed rule will
have huge costs for little gain.

Response
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The sixteen million Southern Californians residinghe South Coast Air Basin experience the
nation’s worst air quality. Proposed Rule 1144 langents control measure CTS-01 of the 2007
AQMP, which reflects the South Coast Air Basin’smgehensive strategy to improve air
guality and meet the state and federal air quatipdards. CTS-01 is a vital component of the
stationary source VOC control strategy. When fulyplemented, Rule 1144 will reduce
approximately 3.3 tons of VOC per day, a significkvel of emission reductions. While staff
acknowledges that there are costs associated hgthntplementation of Rule 1144, staff has
attempted to craft a rule that minimizes such costsile maximizing emission reduction
benefits. The analysis included in this staff iemhows that the revised staff proposal is
technologically feasible and very cost-effectivéaeTproposed rule requires manufacturers and
suppliers to list the VOC content on the containeus does not require that each and every
product be tested. Calculations of VOC contentfémulations with compounds of known
VOC contents are acceptable. Test Method 313L kel used to determine compliance.
Analytical laboratories report that the cost to@G/FID testing ranges from $200 to $500 per
sample. The cost-effectiveness analysis consgelgtincludes the cost to test 10,000 samples.
Costs for research and development and technipglosustaff are considered in the higher cost
of low-VOC alternatives and included in the codeefiveness calculations in the Staff Report.
Companies have the option to use alternative ptedhat may not require process modification.
However, the Staff Report includes a cost-effectegs analysis using the most conservative
assumptions. The analysis shows the proposedsuest-effective. Case studies of facilities
that have used these alternative products and radgifocesses may even realize a cost savings.
A SocioEconomic assessment of PR 1144 has beemcieadio evaluate employment impacts.

Comment 14

Cost effectiveness and incremental cost effectisgmalculations have not been provided. The
District is specifically required by statute to eaier, and make available to the public, its
findings related to the cost-effectiveness of atmdmmeasure it proposes to adopt. The District
is also required to assess the availability and-efiectiveness of alternatives to the proposed
rule. Moreover, the District is also required touilate the incremental cost-effectiveness of
potential control options that achieve the emissextuction objectives of the proposed rule.

Response

Cost effectiveness calculations were provided éRreliminary Draft Staff Report as well as the
Draft Staff Report. Incremental cost-effectivenespotential control options are included in the
Draft Staff Report, and were discussed at workirmug meetings and presented at the Public
Consultation Meeting.

Comment 15
VOC standards and test methods should be consstttatvide and nationwide.

Response

Nationally, EPA Method 24 is the default methodlegermine VOC content of fluids subject to

regulation under the rule. However, EPA Methodh24 failed to show repeatable results for
high water content and heavy (low volatility) oildJsing an inaccurate method would create
unnecessary confusion and be detrimental to det@rgnicompliance. Statewide, the only

applicable standard is for consumer product lubits&saCARB Method 310 — Determination of

Volatile Organic Compounds (VOC) in Consumer Pragland Reactive Organic Compounds in
Aerosol Coating Products. CARB Method 310 is al@€/method that exempts solvents with a
vapor pressure less than 0.1 mm Hg. While this bay satisfactory standard for consumer
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products, the AQMD does not exempt low vapor pnessalvents, since VOCs are released over
time and interact to form ozone and secondary acgeaTosols.

Comment 16

The proposed limits are unachievable and thereidatumentation supporting the conclusion
that alternatives are available. The Institute Rasearch and Technical Assistance (IRTA)
report referenced in not available to the publid aeither is the survey data collected by the
AQMD.

Response

Staff estimates, according to information providgdmanufacturers and suppliers, that over 89
percent of the 4.2 million gallons of lubricantsetal working fluids and rust inhibitors sold in
the AQMD already meet the proposed limits. ThecHjme sales volume information is
considered confidential and will not be providedhe public, but, the consolidated information
is included in the Staff Report. Manufacturers aogpliers have provided hundreds of material
safety data sheets for products that are usedarlynall machining applications. In the limited
instances where high-VOC solvents uses were irfiehti IRTA conducted a technical
assessment of available alternatives that includede studies where alternatives were
demonstrated to be successful in production seattinfhe IRTA report is referenced in this
document and is available onlinewavw.irta.us Applications where light oils are used may
require further time to implement alternatives &mel effective date for those applications have
been extended based on the requested time frarme 8xemptions have also been included
where deemed appropriate.

Comment 17

A limit of 50 g/l should be considered in lieu bet25 g/l proposed. Many tested products may
meet the proposed limit in laboratory settings tmuttine evaporation and contamination may
make the products non-compliant. Considerablerlamuld be necessary to constantly verify

that the product remained below 25 g/l at all times

Response

The revised staff proposal sets the VOC limitsGagh to address commentor’s concerns. While
many of the products tested would meet the oriyinaloposed 25 g/l limit, the added labor

involved to monitor products in use to ensure #gidlicable fluids remain compliant would add

considerable cost with minimal emission reductions.

Comment 18

Light oil use with high VOC content should be exérfgr aluminum, stainless steel, copper,
brass, and titanium cutting and high speed grindaogplants, EDM, fast quenching, honing,
lapping, milling, and rolling oils. Special consmdtion should be given to lubricants specified
by machine manufacturers where deviation may c#usevarranty and service contract to be
voided.

Response

Light oils with viscosities less than 20 ¢St (100 that have a VOC content greater than 50 g/l
include lubricants for spindle machine oil, cuttifhigids for aluminum, stainless steel, copper,
brass, and titanium, lapping and sinker EDM appbes. The other applications use heavier
oils or aqueous-based metal working fluids thateh®@C contents below the proposed limit.

Due to their very low usage and lack of availableraatives, sinker EDM and lapping
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operations have been exempted. Slightly heavidr|dw-VOC oils, are a viable alternative for
cutting fluids. Because testing and possibly seapgipment changes are necessary to use these
products, the effective date for this operation basn extended until 2012. The high speed
spindle oils specified by machine manufacturersndbcome into direct contact with parts or
products being manufactured or assembled, andftinerare not subject to the proposed rule.
High speed spindle oils account for approximate008 gallons used per year.

Comment 19
Assembled aircraft require specialized corrosiohibiors and lubricants and should be
exempted from the proposed rule.

Response
PR 1144 has been revised to exempt the speciadliggdtcants and corrosion inhibitors for
assembled aircraft which represent less than Gd@®9per day of VOC emissions.

Comment 20
Lubricants and metal working fluids used during thanufacture and use of aircraft fasteners
should be exempted from the proposed rule.

Response

Lubricants and metal working fluids subject to Rul&24, including barrier coatings, dry
lubricative coatings and solid film lubricants @eempt from the provisions of this rule. Other
lubricant, metal working fluid and rust preventati@pplications not subject to Rule 1124 will be
subject to the proposed rule.

Comment 21

Straight oils are often used and provide valuahleritating functions. Water-based fluids

involve more maintenance, down time and tooling witar out faster. They also cannot be
skimmed from aqueous cleaning baths meaning additiwwaste generation and costs. Are there
petroleum-based rust inhibitors that comply wité tagulation?

Response

The proposed rule does not require the use of vimatsed alternatives. The majority of straight
oils will comply with the proposed limits. Faciés where high-VOC solvents and light oils are
utilized will generally have the option to choossween heavier straight oils or aqueous-based,
soluble, semi-synthetic or synthetic metal workithgids. The AQMD has tested several
petroleum-based rust inhibitors that comply with groposed limits. Review of material safety
data sheets provided by suppliers and manufactuneiisated that most carry a compliant
petroleum-based rust inhibitor. The AQMD cannotoremend specific suppliers but can
provide a list of suppliers.

Comment 22

A more precise applicability statement and defomtof terms is necessary. It is not clear which,
if any, maintenance and repair activities are exengm the rule. Proposed Rule 1144 should
be clarified to also exclude research and developme

Response
The applicability statement has been modified thier improve clarity. Additional definitions
have been included to clarify the scope and inbéihe proposed rule. The rule applies only to
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the manufacture and assembly of products and p&#pair and maintenance activities are not
applicable to the proposed rule. Neither are rebeand development activities that do not meet
the definition of “manufacture” in the proposedeul

Comment 23

We strongly believe that there is no “necessityi tbe AQMD to regulate consumer and
commercial products since CARB exercises continupegulatory jurisdiction over these
products. Dual regulation by CARB and AQMD is gany to state Legislature’s intent to
establish a uniform set of regulations for consupreducts. Additionally, it is not clear which
provisions of the rule apply to consumer products.

Response

Consumer products are exempt from the prohibitibrsale and labeling provisions of the
proposed rule. Use of consumer products by holdgghastitutions and commercial operations,
and consumer products used for maintenance and eepivities are also exempt.  However,
the use of consumer products during the manufaemndeassembly of parts and products must
meet the same limit as industrial products spedlfic formulated for those operations.
Regulation of VOC content at stationary sourcess fabuarely within the long-established
authority of air districts. According to CARB, Iflwas certainly not the purpose of the ARB
regulations to deprive districts of their long-stang authority to regulate pollution-generating
activities occurring at stationary sources, justduse these activities may involve the use of
consumer products.’'Walsh, Kathleen. CARB General Counsel. "Intemggieh of Health and
Safety Code Section 41712 (f)." Letter to Willialdong, Senior Deputy District Counsel.
February 20, 2001.

Comment 24
All aerosol product uses should be exempt fronptioposed rule.

Response

Aerosol products are not normally used for mostufecture and assembly operations. There is
no reason to encourage their use, with correspgntdigher VOC content, by providing a
blanket exempt status.

Comment 25
The AQMD should consider a small container (onertgoialess) exemption.

Response

Small containers are not normally used for most ufesture and assembly operations.
Providing an exemption would encourage wastefukaging and provide a loophole for non-
compliant products.

Comment 26

The AQMD should consider a small use exemption §%egallons per facility annually). Some
parts require thread locking compounds, sealanéskmhardeners, layout fluid, hand applied
tapping compounds and other essential fluids tret contain VOC but should not be included
in the proposed rule because of their small usage.
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Response

Applications such as sinker EDM, lapping, rust mtion for avionics and assembled aircraft,
where there is low usage and alternatives are uabl@have been included in the rule. Thread
locking compounds, sealants, masks, hardenerdagadt fluids do not meet the definitions for
lubricants, metal working fluids or rust inhibitand the rule will not be applicable to those uses.
Tapping fluids, applied by hand and by machine rasgal working fluids and subject to the
VOC limits in the rule. Low-VOC products are awaile for tapping applications and there are
liquid, paste and aerosol versions of the low-VCQahd tapping fluids. A general small use
exemption would require shops to maintain extengweords to verify if the small use
exemption applied and is unnecessary when com@igerhatives are readily available.

Comment 27
A longer sell-through period is necessary to enshe¢ products in the supply chain at the
effective date are able to be used in a timely raann

Response

While consumer products may remain on the shelfafoextended period of time, most fluids
used for industrial applications are consumed wiik months after purchase. Extending the
sell-through period would allow high-VOC productstie stockpiled for a longer than normal
period.

Comment 28
Local labeling is a challenge for consumer produttat are sold locally, nationally and
internationally.

Response
Consumer products are specifically exempted froendbeling provisions of the proposed rule.

Comment 29
Language should be included in the rule descrilihng enforcement protocol for sampling
products in use and directly from shipping contesne

Response

Enforcement procedures are normally not includeduies. Sampling of products in use is
typically done at the application source. Verifica of VOC content of fluids in shipping
containers is normally done by testing the prodiieh a sealed container. However, because of
variations in circumstances the procedures maytbeed as necessary.

Comment 30

The District has routinely regulated the aerospadastry separately due to its unique status and
it should continue to do so. Rule 1124 is spedilfjcdesigned to reduce VOC emissions from all
aerospace manufacturing and assembly operation®thwed applications have been routinely
been exempted from multiple other District rules.

Response

Aerospace machining operations that have applidahles in Rule 1124 have been specifically
exempted in the proposed rule. Metal working ofpena at aerospace facilities that have no
specific limits in Rule 1124 are subject to Rul@ 4% an unregulated source of VOC emissions.
It is possible that at some future date Rule 11#4b& amended to include general machining
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operations that would immediately exclude them fittva provisions of this rule as provided by
paragraph (h)(3) of the proposed rule. Howevernynaperations at aerospace facilities,
including solvent degreasing and plating, are suli@ Reg. Xl rules in addition to Rule 1124.
Until Rule 1124 has specific limits for all lubrita metal working fluid and rust inhibitors

applications, proposed Rule 1144 will apply.

Comment 31

Isopropyl alcohol is necessary for cutting applara on critical space vehicle components
where the cutting fluid may penetrate coatings.eadfes and substrates and be off-gassed when
exposed to the vacuum of space.

Response
An exemption for space vehicle components is irstuith the revised staff proposal.

Comment 32

Denatured alcohol is used for a high speed prati€RC milling machine used for aluminum
nameplates with graphics already printed upon thé&fming an exempt solvent would be cost-
prohibitive and using a heavier metal working fluebuld require the parts to be cleaned
afterwards. The manufacturer of the equipment dad that a recirculating flood coolant
process cannot be used or retrofitted. An exempsioequested for this application.

Response

Staff does not believe that an exemption is waedihor this vanishing oil operation. A heavier
oil fluid is available as a low-VOC alternative. eMacknowledge that using a heavier metal
working fluid would require additional cleaning ahdve included such costs in calculating the
cost-effectiveness of the proposed rule. The leeavil would not necessarily need to be a
flooding system and can be applied in the same praasithe alcohol is applied.

Comment 33

Users of consumer products should not be requoddeéep records. CARB already gets sales
data of consumer products directly from manufactuead suppliers and this puts an additional
and unnecessary burden on users of these products.

Response

While CARB has consumer products sales recordernfassion purposes, records of consumer
products used at an individual facility is necegstr determine compliance with permit

conditions, rule requirements and possible exempstatus. Alternative record keeping is
available for consumer products with a VOC contexibw 50 g/l pursuant to Rule 109.

Comment 34

CARB currently has a rule that regulates lubricansed by household, institutional and
commercial establishments that do not manufactwodyets. The proposed rule has wording in
the applicability statement which conflicts witret@ARB rule. The wording “commercial” and
“institutional” should be removed. The section wldobe reworded to accurately describe the
intended target audience of this regulation

Response
Agreed. “Institutional” and “commercial” have beemoved and the applicability section has
been clarified.
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Comment 35
The AQMD relied on one study that is limited to 48ecialized shops. More in depth work
should be done before one limit is proposed foluhlticant and rust inhibitor uses.

Response

While the AQMD used the IRTA study for some aspedtthe cost-effectiveness calculations,
the rule’s limits are based primarily on testingtthas been conducted on a wide range of fluids
addressed in the rule. The results indicate tBap&cent of the fluids have a VOC content
below the proposed limits. For the 11 percenhefftuids with higher VOC content, the AQMD
has reviewed applicable operations to determineogpiate VOC content limits and effective
dates, and has incorporated those changes infwdpesed rule.

Comment 36

None of the tested alternative low-VOC rust intokstor lubricants discussed in the staff report
are feasible for use in aerospace manufacturingagaadmbly. Even if replacement fluids were
available, which is not likely, the process forntfying, qualifying and obtaining approvals is
difficult and time consuming and could not occuthwi the Rule’s compliance deadline.

Response

The aerospace industry has been using low-VOC dabts, metal working fluids and rust
inhibitors on the vast majority of their metal wiong applications. Many tens or even hundreds
of thousands of gallons of these fluids used omsparce products are the aqueous-based or
heavy oils that the staff report identifies as ®C alternatives to high-VOC products. Many
compliant products are specially designated to la@respace approvals. In three site visits and
several conversations with aerospace facility ifrgusepresentatives, only minor uses of
moderate to high-VOC fluids were identified. Thesmor uses have been provided extended
rule effective dates or exemptions as appropriatecedmpensate for the difficult and time
consuming process to obtain approvals.

Comment 37

Proposed Rule 1144 should include a vapor presbomé as an alternative to a VOC
concentration limit. Rule 219 exempts equipmeoifrrequiring a permit if the VOC content is
below 50 g/l or the vapor pressure is less tham@0Hg at 20 °C.

Response

Nearly all lubricants, metal working fluids and tushibitors, including those with high VOC
content, have a VOC composite of 5 mm Hg or leddeasurement of vapor pressure for
complex chemical blends is very difficult for lovapor pressure materials. Additionally, the
vapor pressure of fluids does not directly coreelaith VOC content.

Comment 38
Small quantities of mineral spirits should be akalfor the sole and express purpose of quality
control of machined parts. Metal working fluidsedeo be removed to precisely measure parts.

Response
Proposed Rule 1144 does not apply to cleaning@gimins. Those activities are subject to Rule
1171 — Solvent Cleaning Operations.
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Comment 39

The proposed rule allows lubricants, metal workihgds and rust inhibitors to be used in
conjunction with a control device but prohibitioh sales provision does not allow their sale.
The prohibition of sale should include an exempfimmproducts to be used in conjunction with
a control device.

Response
The revised proposed rule exempts products to ed unsconjunction with a control device, in
terms of VOC content, as well as the sales prabiit

Comment 40
A mechanism should be provided in the rule forataces or waivers for products and uses when
substantial justification exists.

Response

Regulation V provides a procedure whereby a companyapply for a variance to allow it to
continue temporarily operating without penalty whih violation of AQMD rules, while it takes
appropriate steps to meet air pollution controursgments. Variances can only be granted by
the AQMD Hearing Board.

Comment 41
Manufacturers of certain machine tooling require tise of specific brands of oil otherwise the
warranty and service contract may be voided.

Response

The AQMD has received information regarding the wfacturer's recommended oils and
lapping compounds. Furthermore, the rule applitgkias been revised to specify that only
direct-contact lubricants are under the purviewtho$ rule, and other oils, including enclosed
high speed spindle oil that do not come in contatit the product or part during manufacturing
or assembly, are not impacted by the proposed riearthermore, lapping compounds are
exempted. No other data has been provided shdwitiger need of special consideration for the
manufacturer’'s recommended lubricants, metal worKunds or rust inhibitors.

Comment 42

CARB's regulations are predicated on an emissigantory of all consumer products sold in the
state. If a CARB-regulated product (e.g., multrgmse lubricant) is used in a permitted
stationary source (e.g., automobile repair fagilithe emission reduction from that particular
product has already been included in CARB'’s catautaof necessary state-wide reductions
required to attain state and federal ambient aialigu standard. To impose additional
restrictions on a CARB-regulated product would Hegurther regulation of a product that has
already been subject to a standard deemed to &hmeximum feasible reductions in VOCs.
Moreover, any attempt to impose additional Distregulation on such products would result in
a double-counting of the emission reductions adudw the statewide regulation.

Response

Emissions from consumer products were not incluidethe inventory or emission reduction

analysis for PR 1144, so there is no double-cogntimhe purpose of including consumer
products was to limit and restrict the use of comsuproducts at stationary sources. However,
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based on discussions with industry, these prodaretexempted until January 1, 2011 from the
VOC limits.

Comment 43
Please accept a request that the time period fidtewrcomments be extended until March 1,
2009.

Response

Extending the comment period from two weeks to fivenths would unnecessary delay the rule
making activity. Nevertheless, staff will continaecepting feedback from all stakeholders up
until the Public Hearing that will be held by th€MD Governing Board.

Comment 44

The machining industry has been actively involvedan effort to recycle oils in the Southern
California basin for the past 12 years. They somesi require a solvent additive to reduce the
viscosity of the cutting oil so that it can contnto be used in the application. Leakage in the
machines results in ever increasing volumes oindihe sump and ever increasing viscosity. If
left unchecked, the oil will become unusable fag #pplication and will have to be disposed.
We can use a higher viscosity additive but this M@ompound the increasing volume problem
and significantly contribute to oil disposal. Evéough the elimination of this solvent based
additive would contribute to the reduction of VO@swould be minimal in comparison to the
increased waste generation over the next 12 yd@lesase consider the allowance of high VOC
solvent additives used to recycle oll.

Response

Staff agrees that recycling of oil should contindeprovision in the prohibition of sale has been
added that will allow viscosity additives to bedpkovided that they are reported to the AQMD
prior to delivery. However, after addition of thiscosity additive, the fluid must still meet the
applicable VOC content limit while in use. The iirfor spindle machine oil, where light oil is
added to adjust viscosity, has been increased @ d20to facilitate oil recycling based on
evaluation of current recycling practice.

Comment 45

The District should consider not regulating lubnitsaor only regulating lubricants that come into
direct contact with parts or products during mantifang or assembly. Lubricants have little
VOC content and have widespread use in many appisanot under consideration by the
District.

Response

The intent of the rule was to regulate fluids tbaine into direct contact with parts or products
during manufacture or assembly. In accordance thighrecommendation, the proposed rule has
been revised to only regulate lubricants that combe direct contact during manufacturing.
Lubricants used in direct contact with parts dumngnufacturing will continue to be subject to
VOC limits.

Comment 46

The lighter, volatile chain lubricants, for whidiretVOC limit would preclude, provide a number
of great benefits to the end users. They are dedi¢p penetrate to the inner parts of the chain
links in small volumes and provide a film of solidrication to all moving surfaces. The only
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alternative fluids which would meet the proposed G/@mits would be higher viscosity
lubricants. These fluids would have less penetnatf the chain leading to overall poorer
lubrication of the internal parts of the chain antimately a much shortened chain life. These
are typically large conveyor chains (hundredspif thousands of feet long) which are critical to
the manufacturing process for moving parts througlaofacility. The cost to replace a chain is
typically 6 figures and this would not include amjated downtime.

Response

The intent of the rule was to regulate fluids tbaine into direct contact with parts or products
during manufacture or assembly. As the commentant® out, chain lubricants are used for
conveyors that move the parts along during manurfeagy but normally do not come into direct
contact except for an incidental drip or splash tmay occur. An incidental drip or splash
would not be considered direct contact and chaimidants would not be subject to the rule
unless they came into direct contact with the pagroduct during manufacturing.

Comment 47

Some definitions could be clarified to eliminatenfision. “Lubricants” should apply to
“machine tools” instead of just “tools”. “Metal Wong Fluids” could be clarified by stating
that metal working fluids function in the “tool amebrkpiece interface.” Finally, the types of
metal working fluids; straight oil, semi-synthetgynthetic and soluble; should be defined in the
rule.

Response

Staff agrees with the recommendation for “Lubricdrdand “Metal Working Fluids” and has
revised the definitions accordingly. The typesnaital working fluids are used in the staff report
but not in the rule language. Those terms arenddfin the staff report but are not necessary in
the rule because they are not used there.

Comment 48

A higher VOC limit is necessary for water displagfimgerprint suppressing and “Domestic and
International” formulations. These cannot be nefolated at present, even using the best
currently available technology and represent a Isimzaition of total RP usage.

Response

Low-VOC water-based and vegetable oil based altewsm have been identified for these
applications. These alternatives have been avaifap several years and, in some cases, for
several decades.

Comment 49

We suggest an annual technology review, includipgrda ILMA/San Joaquin Refining/AQMD
study of Test Method 313L, to determine technolagfeasibility of future rule limits and test
methods.

Response

We recommend a regular meeting schedule of the ingrigroup to continue discussions
regarding issues that arise during the implementatf the rule and the revision of
specifications. The working group will be ablern@ke recommendations for rule limits, test
methods, definition clarifications, inventory rewi@nd other aspects of the rule as issues might
arise. This recommendation will be included asslution in the rule package.
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Comment 50
Blending is necessary for viscosity ratings and réwpurchased could exceed VOC content
limits.

Response

The AQMD has tested the straight oil products siepipby the refinery supplying straight oils in
Southern California. The test result for oil wahviscosity of 100 SUS (20 cSt) had a VOC
content less than the proposed limit. Occasiondlly refinery needs to make adjustments to
make viscosity corrections but these batches amdeld in larger holding tanks minimizing the
blending impact over time.

Comment 51

Members in attendance of the Public Consultatioetng requested a definition for light oils.
The AQMD did little research on this evidently fiegl replacement fluids were readily available.
Further consideration of this could satisfy botlesi

Response

The AQMD'’s interest in fluids used as lubricantstat working fluids or rust inhibitors is their
VOC contribution. The AQMD is very much aware b&tconcerns regarding the use of light
oils and has requested details regarding potentialpacted applications. While staff does
conclude that alternative low-VOC products are labde, staff has agreed that additional time
may help industry to identify, test and implemédré &lternatives. Light oils are defined by their
viscosity which does not always translate diretlyOC content and thus the AQMD has not
tried to define “light oil” in a regulatory sense.

Comment 52

The latest draft of the rule exempts special istisresuch as aerospace, small canisters using
propellants and consumers. We are requesting dhge sexemptions due to the negative
economic consequences the proposed rule will hataearea economies.

Response

The proposed rule does include exemptions for semall applications where alternative
products have not been identified. These usesidectust inhibitors for assemble aircraft and
space vehicles, sinker EDM and lapping applicatidlusds used in conjunction with control

devices. Aerosol cans and other consumer produetexempt from labeling and prohibition of
sales provisions, but the VOC limits still apply uised in a manufacturing application.
Consumer uses are already subject to CARB consyratuct regulations. While staff

acknowledges that there are costs associated hathniplementation of Rule 1144, staff has
attempted to craft a rule that minimizes such cosfisile maximizing emission reduction

benefits. The analysis included in this staff ephows that the revised staff proposal is
technologically feasible and very cost-effective.

Comment 53

San Joaquin Refining uses GC/FID routinely to mmnibur refining process and consider
GC/FID analysis to be an acceptable means to desize petroleum hydrocarbons by carbon
distribution and type. We agree with others thedndor refinement of Method 313L,
particularly the necessity of determining repediigland reproducibility. It appears that methyl
palmitate was selected as the marker from eadmrarch work to characterize a series of methyl
esters as biofuels that are subject to much higdeperatures than metal working fluids.
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Consideration should be made for n-tetradecane H3@Y as a marker for determining the
volatility endpoint.

Response

Staff agrees that a GC/FID method such as Meth@d &lan appropriate test method. Method
313L has been shown to have accurate and repeagsilés for neat oil products. As discussed
in Comment 7 above, methyl palmitate was the endpeluted during a related EPA-approved
test method to determine VOC content using a GCHa&hod. Staff is unaware of the
association of the endpoint with biofuels. Curkerthere is no evidence suggesting that n-
tetradecane would be a better endpoint for detengpivolatility, while SCAQMD Test Method
313-91 has been used for more than a decade tomileéeVOC content with methyl palmitate
eluting at the endpoint of the test.

Comment 54

Quantitative aspects of Method 313L should be esl/ier made clearer, particularly in defining
a non-arbitrary method of peak group integratiorewldealing with broad mineral oil “peak
humps” that may bisect the methyl palmitate maf&ethe terminus of the chromatogram.

Response

The quantification method provided in the methothsary sufficiently explains the technique

to determine VOC content when “peak humps” bisketrelative response times of the marker
compounds including methyl palmitate. Specificathe portion of the peak hump eluting prior

to methyl palmitate is calculated as VOC while goetion of the peak hump eluting after the

methyl palmitate marker is not.

Comment 55

Coalition for Clean Air applauds AQMD’s efforts teduce emissions of VOC in lubricants,

metal working fluids and rust inhibitors. We entage you to reject industry’s requests to halt
and/or delay this important rule. In the proceksl@veloping this rule, AQMD has been very

considerate of industry’s comments and concernsaanfiel that the timeline established in this
draft can be met by industry.

Response

The AQMD has made every effort to balance achieviegded emission reductions in a timely
manner, while allowing sufficient time for industtyg identify, test and implement low-VOC
alternatives. Staff is committed to consideringj iaterested stakeholders concerns when
developing the provisions of this regulation.

Comment 56

The rule should be bifurcated into two parts. Titet covering solvents and be effective January
1, 2010. The second, covering light oils, showddelkempt or with an effective date of January
1, 2012 allowing further study and development ledraative low viscosity oils. This would
allow the AQMD to realize most of the emission retthns (2.67 tons per day) and delay the
more problematic and complex affected applications.

Response
Staff agrees and the proposed rule has been mibddiedelay the effective dates for metal
working fluids, except vanishing oils. Vanishingsaowill have a VOC limit of 50 g/l, effective
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January 1, 2010. The delay in the effective dsitesild allow adequate time for alternative low-
VOC formulations to be further studied.

Comment 57

Several applications utilize lubricants, metal wogkfluids and/or rust inhibitors where there
has been insufficient time to determine if theylwikeet the proposed rules. These operations
include cupper lubricants, bodymaking fluids/cotdannecker lubricants and can and end
making press lubricants used in can manufacturing.also includes wire bunching and
stranding, tool grinding, cubic boron nitride gnimg, aluminum fin stamping, wire drawing,
screw and bar machines, magnesium machining, teropigrg, cold rolling, hot thread rolling
oil, penetrating oils, coating or slushing oils diser rust inhibition, water displacing rust
preventatives, salt spray rust inhibitors, longrmemst inhibitors and marine shipment rust
inhibitors. Given the uncertainty, we feel compdlto request exemptions for these operations
before knowing if they are necessary to protecselves.

Response

The effective date for VOC limits on metal workiflgids has been delayed until January 1,
2012, to allow adequate time for alternative low{/@rmulations to be identified, tested and
implemented. The AQMD will continue discussionsthwinterested stakeholders through
working group meetings to receive data and inforomat Further evaluations will be made with

respect to VOC limits and exemptions when evidehes been presented demonstrating
necessity.

Comment 58

We recommend extending the deadline to 2013 fosswmer products in conjunction with
CARB’s consumer product regulation. We have worleatensively and successfully with
CARB but the District’s current proposed regulati@as provided no time for consumer products
to reformulate.

Response

An exemption for consumer products has been adu#uktrule that will allow additional time,
until 2011, for reformulation. The estimated arinusage is relatively minimal but the AQMD
does not want to encourage users to switch to higk¥C consumer products because they are
exempt. Additionally, industrial facilities presean opportunity to develop market share and
customer acceptance for low-VOC consumer products.

Comment 59

We recommend an exemption for aerosol food gralileose lubricants. While the silicone
lubricant itself does not contain any VOC, the sabs used as diluent and/or propellants will
makes these products non-compliant.

Response

It does appear that although there are no aerosdl grade silicone lubricants that would meet
the proposed regulation, staff research indicdtas there are aerosol non-silicone food grade
lubricants that perform the same function and rtteeproposed VOC limits. Additionally, there
are non-aerosol food grade silicone lubricants #fed meet the proposed VOC limits. Because
there are compliant alternative technologies abbdldo end-users, an exemption will not be
included in the proposed rule.

Proposed Rule 1144 38 January 2009



Draft Staff Report
COMPARATIVE ANALYSIS

Health and Safety Code Section 40727.2 requiresriiew analysis comparing the
proposed rule with existing federal and AQMD regiolas. Federal regulations do not
regulate VOC emissions from lubricant and rust bitbr operations. Most lubricants
and rust inhibitors are categorized by the AQMDemuaiscellaneous solvent operations.
They are currently subject to Rule 442 - Usage olivéhts, which addresses VOC
emissions from VOC-containing materials that aré subject to VOC limits in any
Regulation Xl rule. Material or equipment subjéztRule 442, such as lubricants and
rust inhibitors, are allowed to emit up to 833 pasiper month (five tons per year) of
VOC emissions per facility without restriction. IBofilm lubricants, dry lubricative
materials and barrier coatings are subject to Rul24 - Aerospace Assembly and
Component Manufacturing Operations, and are nofestlto this proposed rule.
Similarly, paints and coatings intended to compjeteire and leave a solid, permanent
film to beautify and protect metal surfaces argestttio other coating rules in Regulation
Xl and are not subject to this rule. Examplesudel aerospace, architectural, auto body,
and metal paints and coatings with applicable V@@t$ in Rules 1113 — Architectural
Coatings, Rule 1124, Rule 1151 - Motor Vehicle duabile Equipment Non-Assembly
Line Coating Operations, and Rule 1107 — CoatingMstal Parts and Products
respectively.

SOCIOECONOMIC ASSESSMENT

A socioeconomic analysis of Proposed Rule 1144bkas performed. A draft report will be
released no later than 30 days prior to the AQMDésaing Board hearing.

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

Pursuant to the California Environmental Quality tACCEQA) and AQMD Rule 110,
appropriate documentation will be prepared to a®lgny potential adverse environmental
impacts associated with the Proposed Rule 1144mn@mnts received at the public workshop
and CEQA scoping meeting will be considered wheaparing the CEQA document.

DRAFT FINDINGS UNDER THE CALIFORNIA HEALTH AND SAFE _TY CODE

Health and Safety Code Section 40727 requiresphat to adopting, amending or repealing a
rule or regulation, the AQMD Governing Board shalbke findings of necessity, authority,
clarity, consistency, non-duplication, and refeeeased on relevant information presented at
the hearing. The draft findings are as follows:

Necessity— State and federal health-based ambient airtgusthndards for ozone are regularly
and significantly exceeded in the AQMD. The reductof VOC from Proposed Rule 1144 is
part of a comprehensive strategy to meet fedexhSate air quality standards.

Authority - The AQMD Governing Board obtains its authoribyadopt, amend, or repeal rules
and regulations from Health and Safety Code Sest@®002, 40000, 40001, 40440, 40441,
40702 and 41508.
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Clarity - The AQMD Governing Board has determined thatpBsed Rule 1144 — Lubricants,
Metal Working Fluids and Rust Inhibitqrs written and displayed so that the meaning aan b
easily understood by persons directly affectedhieyrt.

Consistency - The AQMD Governing Board has determined thatpBsed Rule 1144 —
Lubricants, Metal Working Fluids and Rust Inhibgois in harmony with, and not in conflict
with or contradictory to, existing statutes, cadetisions, federal or state regulations.

Non-Duplication - The AQMD Governing Board has determined thatpPsed Rule 1144 —
Lubricants, Metal Working Fluids and Rust Inhibgodoes not impose the same requirement as
any existing state or federal regulation, and tfep@sed amendments are necessary and proper
to execute the powers and duties granted to, apdsed upon, the AQMD.

Reference- In adopting this regulation, the AQMD GoverniBgard references the following
statutes which the AQMD hereby implements, intespi@ makes specific: California Health
and Safety Code sections 40001, 40440, and 40702.
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Appendix A — Lubricant, Metal Working Fluid and Rust Inhibitor VOC Content Test

Results
Type Application Results
General Lubricants
Vegetable General Lubricant 30 g/l
Straight General Lubricant 43 g/l
Straight General Lubricant 78 g/l
Rust Inhibitors
Water-based Rust Inhibitor/Stamping 202 g/I*
Straight/Consumer Consumer/General 530 g/l
Straight Rust Inhibitor/Stamping 319 g/l
Synthetic Corrosion Preventive 471 g/l
Mineral Anti-Rust 275 g/l
Vegetable Cleaner/Rust Inhibitor <25 g/l
Unknown Cleaner/Rust Inhibitor 732 g/l
Straight Rust Inhibitor 170 g/l
Straight Rust Inhibitor 441 g/l
Straight Rust Inhibitor 22 g/l
Coolants
Synthetic Coolant/Grinding 144 g/I*
Emulsion Coolant/Grinding 141 g/I*
Emulsion Coolant 181 g/I*
Metal Working Fluids
Water-based Metalworking Fluid Machining/Grinding 121g/1*
Semi-Synthetic Machining/Grinding 179 g/I*
Synthetic Cutting/Grinding 90 g/I*
Synthetic Cutting/Grinding 99 g/I*
Straight Metal Removal 12 g/l
Mineral Cutting/Grinding 172 g/l
Straight Cutting 60 g/l
Unknown Machining/Grinding 136 g/l
Straight blend Spindle OIl 185 g/l
Straight General 444 g/
Straight General 744 g/l
Straight General 203 g/l
Straight General 180 g/l
Unknown Milling 71 g/l
Polymer Cold heading 29 g/l
Soluble Soluble Oil 155 g/I*
Straight Stamping 597 g/l
Straight Stamping 686 g/l
Vanishing Vanishing/Stamping 729 g/l
Other
Unknown Hydraulic Oil 51 g/l
Straight EDM 750 g/l
Straight EDM 802 g/l
Straight Penetrant 360 g/l
Unknown Unknown 726 g/l
* Before dilution
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