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PAR 1138 - Charbroilers Preliminary Draft Staff Report

EXECUTIVE SUMMARY

Restaurants emit particulate matter (PM) and Melatiganic compounds (VOCs) which
contribute to ozone formation. Emissions fromrataurants in the South Coast Air
Basin (Basin) amount to approximately 11.3 tons/dBM,s'. Restaurant equipment
contributing to the emissions of BMlinclude charbroilers, griddles, and deep fat fsyer
Charbroilers are further categorized as chain-driand under-fired. Equipment
descriptions are presented in the “Rule Developirssdtion.

Proposed Amended Rule 1138 will reduce,R®missions from under-fired charbroilers
with the highest volume of beef cooked. The curremle covers chain-driven

charbroilers; this amendment would decrease, £Pi¥om under-fired charbroilers, the
largest contributor to overall emissions from rastat equipment. Under-fired

charbroilers were not previously addressed bectnese were no feasible, cost-effective
controls commercially available.

The Bay Area Air Quality Management District (BAAQ@W adopted a rule in December
2007 to cover both chain-driven and under-firedristwlers, prompting consideration of
all feasible measures for the South Coast Air Qualianagement District (SCAQMD)
which is in non-attainment for PM standards. IneJ@2009, San Joaquin Valley Unified
Air Pollution Control District (SJVUAPCD) propos¢d amend Rule 4692 — Commercial
Charbroiling in response to BAAQMD'’s action for ghsource category and all feasible
measures. The action was continued to the AugoatdBnearing.

AQMD’s staff proposal is designed to cover 22%had testaurant-related emissions and
will apply to 7% (approximately 930) of the restaots using under-fired charbroilers
(13,300). The original Rule 1138 covering chaiivein charbroilers applied to mostly
large chain operations. Staff examined the diffeesin BAAQMD and SJVUAPCD and
the District’'s exemption levels for chain-driverachroilers (see Regulatory Background,
below). This proposed amendment would apply toesdéange chains but also some
larger independently owned restaurants. The pexpasle will implement Control
Measure #2007 BCM-05 — PM Emission Reductions ftdémder-fired Charbroilers, and
make progress towards attainment of federal artd B&b 5 standards. Implementation
of the proposed rule will result in a decreaseisible emissions for this industry.

Commercially available control technologies includerubbers and electrostatic
precipitators (ESPs). Source tests for one scruidece indicated a reduction of 85%
PM,s emissions is possible. The proposal limits thepumements for controls to those
devices cooking_$250 pounds of beef per week based on a costigHaess
calculation of an $8,400/ton reduced (capital aygproximately $33,000). The costs
would vary for parameters such as new versus retsdte of ventilation system, and
equipment options. This size of operation con#wapproximately 7% (~930) of the
universe of under-fired charbroilers. Emissionuctibns of PMsare estimated to be 2.1
tons/day PMs by mid-2013 with full rule implementation

SCAQMD 1 August 2009
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REGULATORY BACKGROUND

Control measures for emissions from this sourcegmay first appeared in the 1989
AQMP? as #88-C-3 - Control of Emissions from Commer€laarbroiling (PM, VOC),
and in the 1991 AQMPas A-C-4 - Control of Emissions from Deep-fat Figyi(PMo,
VOC). These control measures were combined in w994 and 1997 AQMPs as
PRC-03 - Control of Emissions from Restaurant Ojpana (PM,, VOC).

In November 1997, the Governing Board adopted RUES - Control of Emissions from
Restaurant Operations. This rule requires emissgntuctions from chain-driven
charbroilers, the only equipment that, at the twheule adoption, had a cost-effective
control technology identified. The installation @&meless catalytic oxidizers, or
equivalent control devices, to chain-driven chaitbre was estimated to reduce 0.5
tons/day of PM and 0.2 tons/day of VOC emissionghayfinal implementation date of
November 1999. However, revised numbers from tB891Pacific Environmental
Services, Inc. study titled “A Detailed Survey oédtaurant Operations in the South
Coast Air Basin® indicated additional reductions could be achiefreth chain-driven
charbroilers by the implementation of Rule 113&e Briginal Rule 1138 staff report and
subsequent SIP submittal focused on reductionshMfeRissions even though testing
showed the majority of emissions from restauramrajons are below PM because at
the time there were no P standards (state or federal). This amendment ball
seeking credit for reductions in BMifor progress towards attainment of those standards

At the time of Rule 1138’s development, industrguested that the rule be structured as
a “total restaurant” rule covering all equipmenergied at a restaurant. Thus, the title of
the rule is intentionally broad “....Restaurant @pens” and the “Applicability” section
indicated that future rule development was foreskeedor other restaurant cooking
equipment. Specifically noted for future rule depenent efforts were under-fired
charbroilers. Rule 1138 states that it applieowmers and operators of commercial
cooking operations; however, only sources usingnetiaven charbroilers are subject to
the requirements of the current rule.

Rule 1138 included a commitment to address equipnotiner than chain-driven
charbroilers with future requirements. The rulguieed a report to the Governing Board
within 18 months of Rule 1138’s adoption, on thasibility of achieving further
restaurant operations emission reductions, spedificunder-fired charbroilers and
potentially other commercial restaurant cookingipauent. The Board received a report
at the May 14, 1999 Governing Board meeting, onrgmg control technology for
under-fired charbroilers and an overview of the kvéo date by the University of
California Riverside, College of Engineering, Centter Environmental Research and
Technology (CE-CERT) The report pointed out that a continuing effortfind cost-
effective and technologically feasible controls fimle restaurant industry had been
ongoing since 1991. The earlier phases of thisrefincluded the investment of
significant resources in improving test methods dedeloping emission factors. The
1999 Amendment to the 1997 Ozone State Implementdian for the South Coast Air
Basirf listed PRC-03 — Emission Reductions from RestauPgerations — Phase II, with
reductions of 0.9 tons/day of VOC and 7.0 tons/afay M.

SCAQMD 2 August 2009



PAR 1138 - Charbroilers Preliminary Draft Staff Report

In August 2000, staff reported to the Board thadt@dfective controls for under-fired
charbroilers were limited and recommended substguthe remaining 0.9 tons/day of
VOC emissions assigned to this source category avitither control measure achieving
excess VOC emissions. The 2003 AQMP included @bMeasure PRC-03- Emission
Reductions from Restaurant Operations to reducepRihissions by 1 ton per day by
2010. The limited emission reduction projectioonfra baseline of approximately 10 tpd
was based on the fact that cost-effective contfolsthe majority of under-fired
charbroilers had not been developed. A reporthe® Board in December 2004
recommending that findings of infeasibility be madend substituting emission
reductions from other adopted rules as requiredth®y 2003 AQMP. Staff also
recommended funding demonstration projects andadtihh the Board authorized up to
$200,000 from mitigation fees from the Priority Bas, no applications were received.

Further actions regarding charbroilers included #uoption of Rule 222 — Filing
Requirements for Specific Emission Sources not Reqgua Written Permit Pursuant to
Regulation Il, at the September 11, 1998 Board mget This rule removed the
requirement for charbroilers to obtain a PermiOyerate and instead offered a reduced-
cost filing program. Charbroilers are no longequieed to obtain permits thus, best
available control technology (BACT) no longer applto this source category. Emission
reductions will be achieved through source-spedifites. Under the proposed rule
amendments, control equipment for under-fired afwaldrs will not require a Permit to
Operate due to language in Rule 222 which listsrifo@rcial charbroilers and associated
air pollution control equipment.” The current fiee initial filing and the annual renewal
fee are the same at $163.71.

In November 2007, the BAAQMD adopted RegulatiorRéle 2: Commercial Cooking
Equipment. This rule requires controls on chainedr charbroilers and on under-fired
charbroilers meeting the requirements of. 10 sgdeet of surface area; purchasing
1,000 pounds of beef or more per week; and coolddg Ibs. of beef/week. The
BAAQMD based their decision on cost-effective valud $17,300/ton of VOC and PM
removed for HEPA filters and $19,500/ton of VOC dPMl removed for electrostatic
precipitators. A socio-economic analysis compatied annual cost of these two
compliance options to net profits and, although dome operations (those employing
between 20 and 49 workers) the ratio exceeded 1i0¥gs stated that “businesses on
individual and group bases can re-coup cost in” dbetrols “without any impact to
typical service levels. Impacts are less thanifggmt, in other words.”

Pursuant to Health and Safety Code Section 396 QMB. is required to adopt control
measures for commercial grilling operations (H&S9@B4(b)(3)). Because the
BAAQMD rule includes controls for under-fired chasbbers, AQMD must now consider
and analyze controls for this emission source, @etérmine whether they are feasible
and cost-effective for this District as required HgS 839614. SJVUAPCD and the
BAAQMD rules are compared to the District proposallable 4. The District has the
ability to customize requirements for sources undsr jurisdiction. SJUVAPCD
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followed the BAAQMD regulatory approach with a slani proposal now under
consideration by their Board.

The BAAQMD rule also lowers the exemption level @brain-driven charbroilers at 400
Ibs of beef per week based on a survey of theitaveants and cost-effectiveness
calculation. The SCAQMD set the Rule 1138 exemmptlevel for chain-driven
charbroiler at 875 Ibs/week. This level of exemptwas based on a calculation using an
emission factor of 7.42 Ib PM emissions/1000 |Ibsnefat cooked (at 21% fat content).
On a daily basis, 135 pounds of meat cooked crelafgsund of PM emissions. In an
attempt to account for measurement uncertainties,ekemption level was set at 875
pounds per week (125 pounds per day x 7 days).cKiige the District’s registration
system, no facilities were found to be operatingarmhe exemption clause, if so they
would take a permit condition limiting the amouhtheeat cooked. Thus, staff concludes
that the current threshold is still appropriate fmr jurisdiction and no change is
warranted.

PUBLIC PROCESS

A Working Group of approximately 35 members fronieafed industry, equipment
manufacturers and researchers was formed and reettimes, October 15, 2008, March
19, 2009, and June 24, 2009. A Public Workshogclseduled for August 21, 2009.
Staff will continue to refine the proposal and @aie bring the proposed rule to the
Governing Board in January 2010.

AIR QUALITY STANDARDS

The District staff monitors ambient air quality feriteria pollutants (ozone, carbon
monoxide, particulate matter, lead and sulfatepzatiocations within the Basin. The
following table presents a summary of the federAlARS and State of California air
quality standards for particulate matter. Thesegaality standards are set to protect
public health. The Basin is not in attainment wita 24-hour or annual average National
Ambient Air Quality Standards (NAAQS) for P The Basin is also not in attainment
with State annual average air quality standardsHbks It should be noted that
attainment of the federal PM annual standard is required in 2015, with dematistn
being the year 2014.
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Table 1
Summary of Particulate Matter Standards (ug/n)
Jurisdiction PM10 PM2.5
Annual 24-Hour Annual 24-Hour
Federal - 150 15 35
California 20 50 12

Particulate matter is a term used to describe aumeixof ambient solid particles and

liquid droplets. Those measuring less than 2.5onig in diameter are referred to as
“fine” particles. Those larger than 2.5 microng bess than 10 microns are termed
“coarse” particles. Until recently, the federaraiard, and most of the focus on controls
and effect of particulate emissions, has been oicpkate matter measuring 10 microns
or less, termed PM

PM,s is a subset of PM and the proposed amended rule would reduce bdthe
majority of emissions from charbroilers are RM The 1994 AQMP control measure
called for reduction of PM which encompasses BMbut at the time of its original
publication, the PMsemissions from chain-driven charbroilers had yeteadetermined.
This determination came about through the testorglacted for the rule development of
Rule 1138. This testing showed a bimodal distrdyubdf PM emissions with only 0-10%
of the emitted particulates measuring greater tham. Therefore, the reductions sought
under this proposed rule amendment are considernednarily be PMs.

HEALTH EFFECTS FROM FINE PARTICULATE MATTER

The health effects from exposure to particulatetenamissions are significant and the
body of evidence is substantial. From CARB 19908ir quality data, South Coast Air
Basin cases per year due to PMre as much as follows: premature deaths 5,400;
hospitalizations 2,400; asthma & lower respiratesypynptoms 140,000; lost work days
980,000; and minor restricted activity days 5,000,00verall, the residents of the South
Coast Air District bare 52% of the nation-wide &t of the state-wide exposure.

The following is an excerpt from Chapter 2, Air Qtyaand Health Effects, from the
2007 Air Quality Management Plan

A consistent correlation between elevated ambig@ particulate matter (P
and PM ) levels and an increase in mortality rates, respiy infections, number
and severity of asthma attacks and the number spitad admissions has been
observed in different parts of the United States \aarious areas around the world.
In recent years, studies have reported an assmtib8tween long-term exposure
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to air pollution dominated by fine particles (P§l and increased mortality,
reduction in life-span, and an increased mortétdyn lung cancer.

Daily fluctuations in fine particulate matter cont&tion levels have also been
related to hospital admissions for acute respiyatwnditions, to school and
kindergarten absences, to a decrease in respirfatocsion in normal children and
to increased medication use in children and admitls asthma. Recent studies
show lung function growth in children is reducedthwlong-term exposure to
particulate matter. The elderly, people with pxeseng respiratory and/or
cardiovascular disease, and children appear todve susceptible to the effects of
PMio and PMs.

PURPOSE AND APPLICABILITY

The purpose of this rule amendment is to reducesR¥hissions from under-fired
charbroilers which on a 3-month rolling average kedg250 Ibs of beef per week or
more.

LEGAL AUTHORITY

The AQMD obtains authority to adopt, amend, or ekpeles and regulations which
control air pollution from Health and Safety Code 39002, 39614, 40000, 40001, and
40440

AFFECTED INDUSTRY

A survey conducted by Pacific Environmental Sersjdac? in early 1999, indicated a
population of approximately 29,000 restaurantsh@ Southern California area in the
jurisdictional boundaries of the AQMD. Restauraperations result in emissions from
several types of cooking equipment. A brief dggmn of this equipment follows:

Under-fired charbroiler This type of appliance consists of three main coments:

a heating source, a high temperature radiant syréaed a slotted grill. The grill holds
the meat or other food while exposing it to theiaattheat. PM and VOC emissions
occur when grease from the meat falls onto the teghperature radiant surface. Most
under-fired charbroilers burn natural gas; howeselid fuels, such as charcoal or wood
with or without the addition of ceramic stones, ammetimes used. This category
includes: broilers, grill charbroilers, flamebegi$, and direct-fired barbecues.

Chain-driven (conveyorized) charbroiler This type of broiler has conveyor belts to
carry the meat through the flame area. It also hee a belt to carry buns through the
appliance. Typically, flames broil the meat on the and bottom simultaneously. Most
chain-driven charbroilers burn natural gas. Tippliance normally produces lower PM

and VOC emissions than under-fired charbroilersiis Bource category (chain-driven
charbroilers) is currently regulated under Rule 8 1&%ith controls in place since

November 1999.
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Deep Fat Fryers Fryers use an exposed hot metal surface to he&trngpoil, which

is then used to cook the food. Typically, the fasdotally immersed in hot melted
shortening at about 350°F. The fryers may be eijlas-fired or electric with fuel type
not affecting emissions. Most of the raw food pcid have a water content in the range
of 10% to 75% by weight prior to deep fat fryinilost of the water at the surface of the
product vaporizes during the cooking process cguaircarry-over of oil mist and oll
distillation, resulting in VOC and PM emissionsraétically all fast-food establishments
utilize deep fat fryers to prepare food in batches.

Griddles These appliances consist of an exposed metal pkdd to cook food.
The temperatures on the hot surface are typicalNyet than those encountered in
broiling. Unlike deep-fat frying, the food is nohmersed in shortening, rather the
process is similar to sautéing, and the emissindside light oil particulates and odors.
Some griddles are grooved in order to give a “ediilappearance to the food. Most
griddles are gas-fired, although electric griddies also used. Fuel type does not affect
emissions. Another griddle type, called a “clarelBl® employs a two-sided cooking
configuration, lowering an upper hot plate on tdghe food product to cook that side
while a lower plate cooks the bottom of the produdthis reduces cooking time and
decreases emissions.

The focus of this proposed amendment is under-fickdrbroilers. Chain-driven

charbroilers are currently covered under Rule 113Bther cooking devices produce
negligible emissions compared to charbroilers.

Estimated Emission Inventory

PM EMISSION INVENTORY
Chain- Griddles
driven 0.6 tpd
charbroilers

1.2 tpd
Under-fired
charbroilers

9.95 tpd
Figure 1
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SUMMARY OF PROPOSED RULE AMENDMENTS

Proposed Amended Rule 1138 would apply to new aistieg under-fired charbroilers
which cook 1,250 or more pounds of beef per weekao®-month rolling average.
Under-fired charbroilers would need to be operataith pollution control equipment
which reduces PM emissions, of which the majomstyf the PM s fraction, by at least
85% pursuant to the test protocdlest Protocol for- Determining PM Emissions from
Under-fired Charbroilers (Appendix Il), within one and three years of thdels
adoption, respectively. The protocol was developkding the initial Rule 1138
rulemaking process with testing preformed at CE-CTHRt the portion for under-fired
charbroilers was not finalized at that time sinke initial rule only applied to chain-
driven charbroilers. The manufacturers would bgpoasible for certifying that the
control equipment achieves at least an 85% reduatid®M, semissions and the District
envisions manufacturer testing control equipmentnbydel numbers or families of
similar models similar to what has been done fairchiriven charbroilers and water
heaters. This will greatly reduce potential césteestaurant owners and operators.

Existing under-fired charbroilers are defined assthin operation on or before the rule’s
adoption. The proposal requires those cooking rtimae 1,500 Ibs of beef/wk to install

controls no later than January 1, 2013; those capketween 1,250 Ibs of beef/week and
1,500 Ibs of beef/wk to install controls by July2013. New charbroilers, those installed
and operated after rule adoption must install adstno later than July 1, 2010 if they
cook 1,500 Ibs. of beef/wk, or no later than Japudar2011 if they cook between 1,250
and 1,500 Ibs. of beef/wk or at the time of therbhailer’s installation if that date is after

the initial compliance date. Meat, for the purmosé this proposed rule, includes beef,
lamb, poultry, fish, pork, and seafood cooked bis throcess. Beef means steak,
hamburger, and other similar products from an dalaNine, including any attached bone,
tendons, fat, and organs. This is consistent thighterminology used in the Protocol and
throughout the testing process. The 1,250 Ibshesf/wk threshold is based on a 3-
month rolling average to account for abnormal spilerhaps due to a holiday or hosting
a special function.

Under-fired charbroilers operating with an existeig pollution control device, such as
an ESP, HEPA, or scrubber, installed and operdiedore July 1, 2009 may continue to
operate that equipment for its functional life etibJanuary 1, 2014, whichever comes
first. After that, the equipment must be replaeith air pollution control equipment that
has been tested according to the District protacoachieve a minimal overall 85%
emission reduction in PM emissions. This provision would apply to approxiety 3
dozen facilities, with most of the control equiprhatready having been in use since the
mid-1990’s.

SCAQMD 8 August 2009



PAR 1138 - Charbroilers Preliminary Draft Staff Report

Table 2 summarizes these compliance dates.

Table 2
Summary of Under-fired Charbroiler Compliance Dates

Under-fired Charbroiler Installation Compliance Date
Date and Amount of Beef Cooked (on a
rolling 3-month average)

Before (date of adoption)
>1,500 Ibs/wk

>1,250 Ibs/wk January 1, 2013
July 1, 2013
On or after (date of adoption)
>1,500 lbs/wk July 1, 2010
>1,250 Ibs/wk January 1, 2011

In an effort to reduce implementation costs, féesi subject to this rule will go through
the District’'s registration program pursuant to &W22 — Filing Requirements for
Specific Emission Sources not Requiring a Writtemnft Pursuant to Regulation 1l, as
charbroilers and their associated control equipnecentently do, not normal permitting
procedures. Filing a registration with the Didtriwould cost $163.71, which is
approximately $1,900 less costly than obtaininggart. The phase-in schedule is also
intended to make the installation of control equgminsmoother.

Control equipment must be maintained, periodicelianed, and operated in accordance
with the manufacturer’s specifications in order ftomction properly and effectively
reduce the emissions. Thus, the proposed rule regjlire owners and operators of
under-fired charbroilers to maintain the equipmiengood working order in order to
minimize visible emissions to the atmosphere, aedrcand operate it in accordance
with the manufacturer’s specifications.

Practical experience has shown that control equiprtieat is not cleaned at the proper
frequency can physically clog due to a build-up salts on its surface, causing a
noticeable amount of smoke in the cooking areae dppearance of smoke inside the
cooking area or visible emissions outside the weatd would indicate that the control
equipment was not functioning properly. If the @wior operator experiences a problem
with the control equipment, provisions of Rule 43reakdown Provisions, may apply.
In accordance with provisions of Rule 430, the awareoperator must report the failure
to the AQMD within one hour of the breakdown but a@ntinue operating the basic
equipment until the end of the operating cycle athw twenty-four hours of the
breakdown, whichever is sooner. The owner or dperaay also file for an Emergency
Variance to continue operating beyond the timetlgpecified in Rule 430.

Records of cleaning and maintenance, and repladeshéme control device are required,
as are the weekly amounts of beef cooked, on wénate it is cooked and the monthly
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amount purchased. These records would be reqtoreal sources subject to the rule.
Sources cooking less than 1,250 pounds per week retain weekly records of the

amount of beef cooked on an under-fired charbralel monthly purchase records to
demonstrate they are operating under the exempfiais level of exemption is based on
the current cost-effectiveness of commercially labde control technology. Staff

anticipates that as the market for controls majuttes cost of controls will decrease.
This may enable expanding the applicability of thile to include a larger percentage of
this source-category for control in the future.

A survey, as discussed below, found records keptawstly in paper format and from
purchase records. Most restaurants use what chased with little inventory carry-over
from week to week. Most distinguish what food @ked on what device by recipe, or
type of meat. No clear records are kept of whatlfs cooked on what device. Staff is
seeking information on record retention and comment the proposed requirement for
recordkeeping

ADDITIONAL STAFF EFFORTS

Staff made several site visits to view control tembgies currently in operation in the
Basin. The first staff visit was to an operatioithmtwo double-pass ESPs with water
wash systems. One ESP is a single cell and veetgrtll. The other has two cells and
vents the main kitchen cooking equipment. Thesuaie similar, except in capacity, and
they have two-stage filters to capture the largertigles before small particles are
electronically charged and captured on the ESRqlalThe water wash system is set on a
timer and cleans the plates daily. The units areieed on a quarterly basis. The second
site visit was to multi-restaurant facility usingetUV water-wash system. According to
the operator, the UV light changes the greasepgoveder which is then washed off the
bulbs by the water-wash. This system has incretdsedoof life due to lack of grease
accumulation on the roofs. The third visit wasatoair pollution control device with a
HEPA (dioctyl phthalate) filter efficient at minimu 95% reduction in filterable PM
emissions (0.3-0.7 pum) which was pre-staged by taadil particulate reduction
equipment. All cooking areas were vented throughltirstage collection systems
starting from the grill with a baffle, followed kg grease particulate separator (GPS) and
a UV light system. Dust created by the UV lampantiiows to the multi-stage filters,
including a HEPA. Scrubbers and ESP were ruledathis installation due to building
design. Staff’s fourth visit was to a restaurasing a scrubber to control emissions from
the under-fired charbroiler. The equipment hasséage filter system. This location has
two 4 f€ under-fired charbroilers, one for meat (steak badyers) and one for chicken
and fish.

Another staff effort enlisted the assistance ofC@ladifornia Restaurant Association which
sent a staff-developed survey to their membersudicy hotels, chain operations,
individually owned restaurants, and theme parkise Jurvey focused on: the amount of
beef cooked; how it was cooked (on what device)y hecords are kept; and the use of
air pollution control devices. Although the resperwas limited, staff was able to make
some general assumptions from the information vecdeimost notably the potential need
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for additional recordkeeping. In summary, the mgjoof responses were from full

service restaurants operating as corporations amploging more than 50 full-time

workers with some part-time employees. Most haslwmder-fired grill and cooked most
beef on the charbroiler. Records were generallyepand in the form of purchase
receipts. The majority of respondents use whatl figopurchased with little inventory
carry-over from week to week. Most restaurantsirdisiish how the beef is cooked by
the recipe or perhaps the type of meat. Noneallidte use of add-on air pollution control
devices.

EMISSIONS INVENTORY

Testing, initiated in 1995 at CE-CERT, was sponddrg the AQMD and the California
Restaurant Association. This resulted in develagméVOC and PM test methods and
the determination of emission factors for variooesnbinations of appliances and food.
Testing encompassed a combination of four typesooking equipment: under-fired
charbroilers, chain-driven charbroilers (with andthewut a catalytic oxidizer), flat
griddles, and deep-fat fryers. Five types of feagte tested: hamburger patties, steaks,
chicken, fish, and potatoes. Testing for PM eroissifor fryers was below detectable
level.

These efforts refined the relative contributions tbe various restaurant cooking
operations. Under-fired charbroilers account fdét8of the PM restaurant emission
inventory. The reductions achieved through impletagon of the original Rule 1138
and control of chain-driven charbroilers, reduchdt tequipment's contribution to the
overall inventory by up to 83%, 0.5 tpd of PM enoss and 0.2 tpd of VOC emissions.
Griddles account for less than 1% of the total srorss.

Source test protocols for PM and VOC emissions amission factors for various
cooking appliances cooking diverse foods were agexl. Under-fired charbroiling is
the cooking method which results in the largest @ammf emissions of all appliances
tested. The wide range of emissions from undedfaharbroiling depends on the type of
food cooked. Hamburger meat (25% fat content) yced the most PM emissions
(average 32.65 Ib PM/1000 Ib of meat cooked). Bmbe the least amount of emissions
by this cooking method (average 3.3 Ib PM/1000 ikith chicken in the mid-range
(average 10.48 Ib PM/1000 Ib.)

The 1998 survey conducted by Pacific Environme&#alices concluded that there were
an estimated 13,300 under-fired charbroilers opeganh the AQMD, with essentially
one unit per facility. Testing has shown that Pkksvas all below PM, and the vast
majority was below PM. This agrees with an earlier study by GCA Coaqp.the U.S.
EPA’ The 2007 AQMP lists the PM inventory from restaurant operations as 11.3 tpd
in 2002 and 13.2 tpd in 2013 accounting for growithe 1997 AQMP control measure
estimated reductions of 1.1 tpd of PMrom controlling emissions from under-fired
charbroilers.
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CONTROL TECHNOLOGY ASSESSMENT

The following discussions include proven technadsgi PM is the pollutant of primary
concern for restaurant emissions. Reduction di Bd and VOCs is accomplished with
catalytic oxidizers for chain-driven charbroilerfieh have a concentrated heat source
above the charbroiler to activate the catalyst ggosed to an under-fired charbroiler
where the heat is dissipated over a larger ar@aDecember 2004, the Board made a
finding of infeasibility of controls for under-fice charbroiler due to the lack of
commercially available cost-effective controls. tAe same time the Board substituted
the emission reduction commitment for under-firégrbroilers from the 2003 AQMP
control measure PRC-03, with emissions achievetdibee greater than the 1999 AQMP
commitment through the implementation of Rules 1188V, Emissions from Paved
and Unpaved Roads, and Livestock Operations and-#igyitive Dust.

Technologies reducing only direct PM emissionsudel ESPs and wet scrubbers. The
BAAQMD focused on ESPs and HEPA filters as contfolsunder-fired charbroilers.
The emissions from charbroilers consist of two peas parts: the “filterable” part and
the “condensable” part. The “filterable” parttiat fraction of the total particulates that
is caught on the filter of the particulate sampliragn, while the "condensable" parts are
collected in the sampling train's chilled water ingers. The condensable portion
contains vapors in gaseous form, or consists oénadtthat will condense to particles in
a liquid or solid state once they are releasechéoatmosphere. The CE-CERT study
included emissions from both filterable and condétes particulates when they
determined the total particulate emission factBSPs and HEPA filters do not capture
the vapor portion of the emissions. The scrubbestetl at CE-CERT does capture both
the vapor and filterable portions of the emissiand is the basis for the 85% reduction
requirement for this proposed rule. The BAAQMD diadt include condensable gases
reasoning that these vapors behave as gases amat t@nremoved through mechanical
filtration.

HEPA (high-efficiency particulate arresting) filters (PM)

HEPA filters work as a series of filters that captparticles of decreasing size as the
effluent flows through the device. In general, tingt pre-filter collects coarser particles
in restaurant operations and should be replacatively frequently (i.e., every 4 weeks).
The second filter in the series is a disposable high collects smaller particles and
must be replaced every other month. The finaffitiollects the finest particles and is a
disposable HEPA filter replaced biannually. Théiers have a 95% to 99% efficiency
rating. Halton Company who makes the EcoloAir,EBPA system, quoted AQMD staff
an efficiency of 95%. However, HEPA filtrationngechanical process, does not capture
the condensable phase of the emissions. Therdf@esfficiency must be adjusted to
account for both filterable and condensable emissidJsing testing performed at CE-
CERT, staff adjusted efficiency using a value of&Bapor content of the emissions.
HEPA filters may encounter problems with heavy gesiom under-fired charbroilers if
the filters are not watched closely and changeaeasled. Currently, there are no HEPAs
with District permits to control emissions from cbibilers in the Basin.

SCAQMD 12 August 2009



PAR 1138 - Charbroilers Preliminary Draft Staff Report

HEPA filters trap small particles by one of threeamhanisms: interception (particles
come within one radius of a fiber and adhere tpitpaction (particles are forced to
embed in one of the fibers), or diffusion (an erdiag mechanism resulting from gas
molecules collision with small particles which skwheir flow). Diffusion is the
predominate mechanism below the 0.tn diameter particle size. Impaction and
interception predominate above 0#. In the 0.3 m range, diffusion and interception
predominate.

Wet Scrubber (PM)

Wet scrubbers rely on a finely atomized streamigdidl to capture particulate and
gaseous pollutants from an exhaust stream, suftorasa restaurant charbroiler. Heat
and mass transfer are accomplished by direct coofathe exhaust gas with finely
atomized droplets of the scrubbing liquid. The gi@sam is cooled and moistened as the
scrubbing liquid evaporates.  Liquids typicallyedsin industrial settings with wet
scrubbers include water, ammonia, suspension o, libmestone or other absorbing
agents. For restaurant applications the liquidroomly used is water.

After the exhaust gases leave the scrubber, tlwey through an after filter to remove
entrained liquid particles. PM removal efficiercigf 90% or higher have been achieved
in service depending on particle size, load, fland pressure drop. Presently, there are
nine wet scrubbers permitted at restaurants locateéde Basin. Figure 2 illustrates a
typical wet scrubber.

— Mist eliminator

Impingement plate

Figure 219
Wet Scrubber
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Electrostatic Precipitators (PM)

ESPs have been used since the early 1940s to tcpHeticulate material from exhaust
gas streams in a wide range of industrial proces€eSPs rely on imparting a high
voltage direct current (DC) charge to the partiilenaterials while simultaneously
ionizing the carrier gas, producing an electricooar. The particles, either negatively or
positively charged, are attracted to the ESP aldetof the opposite charge and finally
removed from the electrodes by rapping or washing é€lectrodes. Again, this
technology does not collect the condensable phatbe @mission.

The Penney-type ESP applicable to cleaning chdeorparticulate emissions is a two-
stage device. Particulate laden air enters tls $tage from the hood and associated
filters. Particulate is charged in the first stagel subsequently collected in a second
stage of the ESP. Such ESPs are designed totcthiteéine particulate associated with
the exhaust “smoke” produced by charbroilers amdlai sources. A 220-volt AC power
supply to the ESP is transformed and rectified hagh DC voltage. Usually, the inlet air
stream is cleansed of gross particles in a prexfilNext, the exhaust particles are ionized
in the charging system and finally collected in twdlecting section. An after filter is
sometimes used to provide back pressure and egsok gas distribution in the ESP.
Collection efficiencies exceeding 90% are commonmany applications. Specific
source tests for control efficiencies of ESPs odewtfired charbroilers are not available.
The efficiency used in calculating cost-effectivenavill take into account the lack of
destruction of the condensable phase and as thi®mas less than the total emissions,
the efficiency must be downgraded. Some ESPs qupmed with an automatic wash
system.

In restaurant applications, some problems with,PPMmoval efficiencies have been

found when the ESP was not properly cleaned. Bjpicrestaurant workers are not

trained to do a professional cleaning job. Thusperly trained maintenance personnel
sometimes provide this service on a contract blesaging to higher removal efficiencies

and a lower chance of fire. ESPs have been iestétl correct smoke and odor problems
at restaurants. At present, there are 27 ESPsitpesinrand operating at restaurants
located in the Basin. Figure 3 illustrates a tgpEESP.
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Figure 314
Electrostatic Precipitator

Ultra-violet Light Technology (PM)

The use of UV lights is currently being employedastaurants to supplement ESP and
HEPA controls for particulate matter emissions.e TH light system is most often used
with a water-wash system. The UV light changesgitease to a powder form, which is
then washed off the bulbs by the water-wash systéingrease particulate separator
(GPS) is placed before the UV lamp-stage in thedhisokey to and makes the grease
particles the optimum size for UV destruction. dhechnology is currently in use at
some very unique, large operations. This technolotay be applicable to other
restaurants to remove the larger grease particktaff is seeking cost and performance
data on the UV technology.

COST-EFFECTIVENESS

The primary target pollutant for the proposed ridePM, most all from the Pph
fraction, which is the more prevalent pollutantcassted with restaurant equipment.
Using an 85% reduction off a baseline of 2.5 theé, proposed rule would reduce PM
emissions by an estimated 2.1 tons per day. Riedscin PMs are particularly
important in light of the federal standards for RNt the AQMD’s non-attainment status
for this pollutant. Table 3 highlights three commally available technologies and
compares their capital cost, percent reductioncasteffectiveness.
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Table 3
BARCT Control Technology Summary
Control % Reduction Capital Cost Cost- Comment
Equipment effectiveness,
$ per ton*

HEPA 52% $40,700 $23,000 Efficiency
testing not
confirmed
with
source-test

ESP 47% $67,200 $33,700 Efficiency
testing not
confirmed
with
source-test

CAST 85% $32,350 $8,400 Source-

Scrubber test
confirmed

*For reference: BACT cost-effectiveness for PN$i4,300/ton, which is not
comparable to BARCT

The restaurants where this control equipment vellrtstalled present various installation
situations for new facilities which will plan fohe installation and existing facilities
which will require retrofits. For existing facil#s there are those that will only need to
balance their air systems, locations which will dhée modify or replace their fire-
suppression system, and a few which will need ptace their fire-suppression system
and existing hoods.

There are two types of fire-suppression systemst™and “dry” chemical types. Since
November 1994, when United Laboratories (UL) regglire-testing of all automatic fire
system, the dry systems have not met the UL stdrnulecause the dry systems were not
tested. Some local authorities might require egstiry systems to be replaced with the
wet systems if appliances are changed outside tidelghes for those original dry
chemical UL testing, or fire nozzles or hood arcated. Thus, the addition of the
control equipment will trigger this change but @ the only reason a facility might need
to replace the fire-suppression system. All osthéactors result in a range of costs for
installation of the control equipment. Below awsteeffectiveness estimates developed
for the scrubber as the emission control equipment.

A complete average cost-effectiveness analysiscisidled as part of this staff report. A
socioeconomic impact analysis will be availablepast of this staff report at least 30-
days prior to the Public Hearing.
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Assumptions

From the PES report, there are 13,300 under-firedtzoilers in the Basin. Setting the
threshold level at 1,250 Ibs of beef/wk cooked wlowreate a universe of 931
charbroilers affected by the proposed rule. Anraye restaurant using an under-fired
charbroﬂer cooking 1,250 Ibs/week of beef wouldkco

681 lbs hamburger/week

Emission factor for hamburger meat (25% fat contsn32.65lbs PM/1,000 Ibs

hamburger meat

569 Ibs steak/week

Emission factor for steak is 17.19 Ibs PM/1,000 #teak

Discount Cash Flow (DCF) Method is used for degviost-effectiveness with 10-

year equipment life and 4% per year real interast, rand therefore present worth

factor = 8.11.

Number of under-fired charbroilers impacted by josgxd rule = 931

Emissions from a restaurant cooking 1,250 Ibs. ofdef/wk.
Days of operation from the PES report = 341 dajs2ywk/yr = 6 days/wk.

PM, s Emissions = [((681 Ib/wk x 32.65 lbs/1000 lbs cedk+ (569 Ib/wk x 17.19
Ibs/1000 Ibs cooked))/6 days/wk] x 931/2000 IbAoR.5 tons/day

It is assumed under PAR 1138 that a minimum 85%s&ion reduction is achieved
(testing by CE-CERT on the CAST scrubber system)38%

Assuming a 10-year equipment life, and a 4% rdala@st rate, and
Equipment capital cost $ 32,350

Installation costs (electrical, plumbing, settingsts) $ 1,300 (for new)
($5,500 for retrofit)

Annual operation and maintenance costs: $ 3,300
Estimated cost-effectiveness = costs/emissionctemiu

New installation = $ [($33,650 (capital cost +taiktion) + 8.11 (present worth
factor) x $ 3,300 (annual O&M)) x 931 (no. of equient)]/(10 (life of equipment) x 341
(annual days of operation) x (0.85 (control effimg) x 2.5 (base emissions)) ton PM

= $ 7,850 per ton of PM reduced.

Following the same calculation but using $5,500irstallation cost for retrofit, the cost-
effectiveness is $8,400 per ton of Pdteduced. This cost applies to the 931 existing
restaurants that have been identified as fallirdeuthis rule amendment.

For comparison purposes, the BARCT cost-effectiserfer the original Rule 1138 was

$1,680 per ton of VOC and PM reduced. Note thatcibst-effectiveness calculation for

PAR 1138 is PM only. Other PM rule cost-effectiges numbers present a range of
values as follows: $1,200 for street sweeping @®D@0 for paving roads, under Rule

1186 - PMyo Emissions from Paved and Unpaved Roads, and bigkesDperations;
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$11,000 to $27,400 per ton of BMreduced for Rule 445 - Wood Burning Devices; and
$8,700 to $10,000 for Rules 1133 — Composting aethtBd Operations — General
Administrative Requirements, Rule 1133.1 — Chipmang Grinding Activities, and Rule
1133.2 — Emission Reductions from Co-Compostingrétpns.

INCREMENTAL COST-EFFECTIVNESS

Health and Safety Code Section 40920.6 (a)(3) reguhe calculation of incremental
cost-effectiveness for potential control optionshew the District adopts “rules or
regulations to meet the requirements for best abkal retrofit control technology
[BARCT] pursuant to Sections 40918, 10919, 10926 40920.5, or for a feasible
measure pursuant to Section 40914.....” All of theferenced laws are contained in
Chapter 10, which deals with district plans to ‘i@agle and maintain state ambient air
quality standards for ozone, carbon monoxide, sudfaxide, and nitrogen dioxide...".
Thus, Section 40920.6 does not apply to rulesinglab achieving other standards, such
as PMy. Proposed Amended Rule 1138 seeks to reduce R#&iens only.

COMPARATIVE ANALYSIS

Health and Safety Code Section 40727.2 requiresriiew analysis comparing the
proposed amended rule with existing federal, StateDistrict regulations. This analysis
must include averaging provisions, operating patarsg work practice requirements,
and recordkeeping, monitoring, and reporting rexgugnts associated with existing
applicable rules and proposed regulations.

Federal and state regulations do not contain rglethe source category of under-fired
charbroilers.  As previously stated BAAQMD adopt&tegulation 6, Rule 2:
Commercial Cooking Equipment, in November 2007 ian8lugust 2009, SJVUAPCD is
proposed to amend Rule 4692 — Commercial CharbgiliTable 4 compares the Bay
Area adopted rule and San Joaquin’s proposed litiete District staff's proposal.
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Table 4

Comparison of Proposed Amended Rule 1138 with
BAAQMD Rule 2 and SIVUAPCD Proposed Amended Rule 42

Rule Element

SCAQMD Proposal

BAAQMD Rule

SJVUAPCD

Applicability Cook >1,250 Ibs of Must meet all 3 criteria: | Cooks > 800 Ibs of
beef/wk >10 sq. ft. cooking meat/wk
area; and
purchases 3,000 Ibs.
of beef/wk; and
cooks > 800 Ibs. of
beef/wk
Operating 85% reduction in PM | Certify control equipment 90% reduction in
Parameters emissions through add-to reduce P emissions | PM emissions
on control equipment | to 1 Ib/1,000 Ibs of beef | through add-on
(manufacturer cooked* control equipment
certification)* (manufacturer
certification)*
Universe 7% of the universe 4% of universe (approx. | 30% of universe
(approx. 930 of 13,300 200 restaurants) (approx. 600
under-fired restaurants)
charbroilers)
Emission 2.1tpd PMs 0.28 tpd PMp 0.26 — 2.5 tpd of
Reductions (filterable and condensable) (filterable only) I:)Mlo (filterable only)
Cost- ESP - $33,700/ton ESP - $19,500/ton P} | ESP - $20,300 -
effectiveness | PM;o reduced &VOC reduced $201,400/ ton Pivp

HEPA - $23,000/ton
PM;o reduced

Scrubber - $8,400 ton
PM, s reduced

HEPA - $17,300/ton
PM;o reduced

Scrubber - $26,100/P
& VOC reduced

reduced

HEPA - $5,800 -
$57,600/ton PN
reduced

Scrubber - $17,000
$168,500/ton PN
reduced

Recordkeeping

Maintain records of
beef cooked (under-
fired) and meat cooke
(chain-driven) weekly
and purchased
monthly. Maintain
records of installation,
changing and
maintenance of contrg
equipment.

Maintain records
demonstrating cooking
dless than 800 Ibs of
beef/wk for under-fired
charbroilers and less tha
400 Ibs of beef/wk for
chain-driven charbroilers

| Maintain records of
installation and
maintenance of control

Date equipment installed|

equipment.

Maintain records of
amounts cooked
weekly.
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Rule Element

SCAQMD Proposal

BAAQMD Rule

SJVUAPCD

Work Maintain equipment in| Maintain equipment in | Maintain equipment
Practices accordance with accordance with in accordance with
manufacturers’ manufacturers’ manufacturers’
specifications. specifications. specifications
Compliance New equipment - July| New — January 1, 2010 | New (after Jan. 1,
Schedule 1, 2010 (>1,500 2011) at time of

Ibs/wk); January 1, installation
2011 (cooking 1,250
1,500 Ibs/wk)

Existing — January 1,
2013 (cooking > 1,500
Ibs/wk);

July 1, 2013 (cooking

1,250 — 1,500/wKk)

Existing — January 1,
2013

Existing — July 1,
2014

*The District’s proposal is in keeping with thewstture of the original Rule 1138 and is

based on a control device efficiency. The BAAQMIeris based on an emissions rate
not to be exceeded. They are, therefore, not caabf|ma SJVUAPD allows the use of

uncertified control equipment if the source accé&amit to Operate conditions.

ANALYSIS OF ALTERNATIVES

Staff evaluated the impacts of alternative appliggbthresholds under the proposal.
These are summarized as follows:

As proposed, establishing the threshold at 1,250flkbeef cooked/week captures
approximately 7% (930) of the universe (13,300)mder-fired charbroilers resulting in a
2.1 t/day reduction of Pp4 at a retrofit cost-effectiveness of $8,400. Aitdively, if the
threshold were 1,000 Ibs of beef cooked/wk, the lmemof restaurants included in the
proposal would be 1,200 resulting in a 2.2 t/dayuntion and a cost-effectiveness of
$10,300. A threshold of 1,500 Ibs. of beef cookéd/would include 665 restaurants
with a 1.8 t/day reduction and a cost-effectiveradsk7,000.

Staff believes the amendments, as proposed, repraseppropriate balance of emission
reductions and cost based on available controhtaolyy.

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

Pursuant to the California Environmental Qualityt &ZEQA) and AQMD Rule 110, the
appropriate CEQA documentation will be preparedatalyze any potential adverse
environmental impacts associated with PAR 1138. orJgompletion, the CEQA
document will be released for public review and omnt, and will be available at
AQMD Headquarters, by calling the AQMD Public Infoation Center at (909) 396-
2039, or by accessing AQMD’s CEQA website aivw.agmd.gov/cega
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SOCIOECONOMIC ANALYSIS

The Socioeconomic Analysis will be included as drthe Public Hearing package and
made available to the public at least 30-days padhe Public Hearing.

DRAFT FINDINGS UNDER THE CALIFORNIA HEALTH AND
SAFETY CODE

Before adopting, amending or repealing a rule, Glaéifornia Health and Safety Code
requires AQMD to adopt written findings of necegsiuthority, clarity, consistency,

non-duplication, and reference, as defined in Heahd Safety Code 88 40727 and
40920.6. The draft findings are as follows:

Necessity - The AQMD Governing Board has determitieat a need exists to adopt
Proposed Amended Rule 1138- Control of Emissionom fRestaurant Operations to
assist in the attainment of State and federal 2Mtandards for the South Coast Air
Basin.

Authority - The AQMD Governing Board obtains itstlaority to adopt, amend, or repeal
rules and regulations from Health and Safety Co8e38614, 40000, 40001, 40440,
40463, 40702, 40725 through 40728.

Clarity - the AQMD Governing Board has determinkdttProposed Amended Rule 1138
— Control of Emissions from Restaurant Operatiamsyritten and displayed so that the
meaning can be easily understood by persons diraffdcted by it.

Consistency - The AQMD Governing Board has deteedhithat Proposed Amended
Rule 1138 — Control of Emissions from Restauraner@pons, is in harmony with, and
not in conflict with or contradictory to, existirgjatutes, court decisions, federal or state
regulations.

Non-duplication - The AQMD Governing Board has det@ed that Proposed Amended
Rule 1138 — Control of Emissions from Restauranti@tons, does not impose the same
requirements as any existing state or federal atigm, and the proposed rule is
necessary and proper to execute the powers arnesdyraanted to, and imposed upon, the
AQMD.

Reference - In adopting this proposed rule, the ARGoverning Board references the
following statutes which the AQMD hereby implementserprets or makes specific:
Health and Safety Code Sections 40001 (rules teeaerambient air quality standards);
40440(a) (rules to carry out the AQMP); 40440 (cyst-effectiveness); and Federal
Clean Air Act Section 172( c)(1) (RACT).

CONCLUSION

Adoption of Proposed Amended Rule 1138 will resula 2.1 tpd reduction in PM by
July 2013, implementing Control Measure #2007 BCB/i8 the 2007 AQMP, and
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assisting in progress towards attainment of fedeaatl state PMs standards.
Implementation of the proposed amended rule wilultein a decrease in visible
emissions for this industry. The 85% reductionursgment is based on the scrubber
technology which has been source-tested. AlthddBRA filters have a high control
efficiency, they only reduce the filterable portiofh emissions. Thus, the scrubber,
costing less and with source-test data to subatanteductions, is the appropriate choice
for a rule-based emission reduction requirementith\ivicreased production of control
devices, the availability of other control optiondacosts for these devices will most
likely be reduced and smaller operations coulddzied in the future.
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