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1. Background and Objectives

Background

The South Coast Air Basin, a highly urbanized aiehpme to about sixteen million people who
own and operate about eleven million motor vehialed contains some of the highest
concentrations of industrial and commercial operetiin the country. It also has the poorest air
quality in the U.S. In 1986, SCAQMD conducted tinet MATES study to determine the
Basin-wide risks associated with major airborneicagens. At the time the state of technology
was such that only ten known air toxic compoundddbe analyzed. In 1998, a second
MATES study (MATES-II) represented one of the mumiprehensive air toxics measurement
programs conducted in an urban environment. MATIE&eluded a monitoring program of 40
known air toxic compounds, an updated emissionsntory of toxic air contaminants, and a
modeling effort to characterize health risks froaz&rdous air pollutants.

Since these studies were conducted, several emsssamtrol programs have been implemented
at the national, state, and local levels, and Lgmissions have been declining. However, at the
community level, there is heightened awarenesex &ir contaminant exposures. There are
also environmental justice concerns that progragssyded to reduce emissions may not be
effective in reducing risks from toxic air contamnts in certain areas, particularly in
communities with lower income or multiple sourcésio toxics.

In September, 2003 the SCAQMD Governing Board apgseveral enhancements to the
District’s Environmental Justice program. Initiail-5 of these enhancements calls for a one-
year sampling program for air toxics. To providerent data on air toxic levels and exposures,
and to address environmental justice issues, gtaposes to establish an updated baseline of
toxic emissions, exposures, and risk levels by gotidg MATES-III.

Objective

The objective of MATES-III is to characterize thmlaient air toxic concentrations and potential
exposures in the South Coast Air Basin (Basin)is Pphoject includes one year of ambient
monitoring for air toxics which will have a combtian of Basin-wide measurements and
localized studies. The project will develop an afied toxics emissions inventory and conduct
air dispersion modeling to estimate ambient leaeld the potential health risks of air toxics.
The results of this effort will determine the sphtioncentration pattern of important hazardous
air pollutants in the Basin, will assess the effextess of current air toxic control measures,
provide trend data of air toxic levels, and be usedpdate and develop appropriate control
strategies for reducing exposures to toxics astwatiaith significant public health risks.

MATES-III proposes to enhance the spatial resofutibprevious studies by characterizing the
ambient concentration of selected toxic air compisun communities with varying land-type
usage, such as residential, industrial, and comaieas well as gradients from source areas
downwind to receptor areas. There are four comptsrte the study, as listed below.
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» Air Toxics Monitoring and Analyses
* Emissions Inventory Enhancements
» Air Toxic Modeling and Risk Assessments

» Air Toxic Trend Analysis

2. Air Toxics Monitoring and Analyses

Substances to be Monitored

The chemical compounds (Table 1) to be monitoredATES-III include the toxics posing the
most significant contributors to health risks asrfd in previous studies in the Basin. Additional
measurements include organic carbon, elementaboadnd total carbon, as well as Particulate
Matter (PM), including PMs. Acrolein will only be included if there is a safble method
available. Other compounds may also be reporteme they are additionally captured in both
the sampling and analytical protocols proposed.

Table1l Substancesto be Monitored in MATES-I ||
Target Pollutants

Benzene Carbon Tetrachloride Chloroform

1,3-Butadiene Propylene Dichloride Acrolein

Tetrachloroethylene

Methylene Chloride (Perchloroethylene)

Trichloroethylene, TCE

Vinyl Chloride Arsenic Beryllium

Cadmium Hexavalent Chromium Lead and Compounds
Manganese Nickel Acetaldehyde
Formaldehyde Organic Carbon Elemental Carbon
Total Carbon P\ PM;s

PAHs Naphthalene

Naphthalene and other polycyclic aromatic hydroesaso(PAHS), components of mobile source
emissions, are also proposed to be measured, dagasrdavailability of resources. Recent
measurements have shown that annual averagesthatgme are at levels hundreds to
thousands of times higher that of other PAHs. Nagonal Toxicology Program is reviewing
naphthalene for potential listing as a carcinogadditionally, the California EPA’s Office of
Environmental Health Hazard Assessment is evalgatia health risk of ambient naphthalene
under California’s air toxics program. The Intdronal Agency for Research on Cancer
considers naphthalene to be possibly carcinogerficitnans. Given the likely importance of
naphthalene to public health, it would be of valuebtain additional information on ambient
levels and emissions of this compound.
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Siting of Monitoring Stations

The MATES-III project will conduct air toxics momwiting at ten locations over a one year
period. In addition to the ten fixed sites, theASB/D will deploy mobile monitoring platforms
that will focus on “microscale” studies near lozalil sources such as airports, marine ports,
industrial facilities, busy roadways, and warehadisé&ibution centers.

The combination of fixed and microscale sites wiisure sufficient resolution to monitor
representative concentrations of varying land yges and characterize spatial gradients in the
Basin.

Ambient Sampling Schedule

Current data from the SCAQMD air monitoring netwstltions include criteria pollutants and
special study data from MATES-I and Il. These datang with data from the Photochemical
Assessment Monitoring Stations (PAMS), Pdvhonitoring stations, and the California Air
Resources Board (CARB) toxics network will'be rexee for trend information. Further, these
data will serve as a guide for comparative dategead from MATES-III. Sampling for
MATES-III is proposed to follow a one in three d&4 hour-integrated sampling schedule which
is double the current schedule utilized at the mooimg stations. In the microscale and gradient
studies, a 24 hour-integrated sampling scheduléb@imaintained for carbonyls, PM, and
volatile organic compound (VOC) measurements, maididition, three 8-hour integrated
canister samples for VOCs will be collected fori@gtemporal resolution over a single day. All
data will be submitted to Air Quality System (AQSder review and validation. Monitoring will
be conducted with other planned studies in therBastluding the Port of Los Angeles
proposed particulate monitoring near the port area.

Proposed Monitoring Sites

Fixed Sites

The proposed fixed monitoring sites are those uséte MATES Il study. These sites were
selected to measure numerous air toxic compoundiff@tent locations in the Basin in order to
establish a baseline of existing air toxic ambenicentrations, as well as risk level data, and to
assist in the assessment of modeling performarmeary. Ten sites were selected and air
samples were collected for up to one year.

The locations for the ten fixed sites reflect kegdtions within the Basin and are geographically
dispersed. Fixed site locations include areasingriy land-use types to obtain a good spatial
representation of the Basin which include expeareds of possible elevated toxics levels (e.g.
industrial and commercial) and those areas thahetrdirectly near source emissions
(neighborhoods). The sites also reflect resoocoostraints and the leveraging of existing
specialized equipment. In addition, using thetssitilized in MATES-I and MATES-11 will
allow for trend analysis. The sites used in MATIEare shown below.
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The ten sites were selected with the input fromMWE'ES 1l Technical Review Group and the
Environmental Justice Task Force, and locationsistexl below. Five were selected to provide
continuity with the ARB long-term trend sites (LAsgeles, Burbank, Long Beach, Rubidoux
and Upland/Fontana). The Pico Rivera site wascssll because monitoring equipment was
available from the EPA-sponsored PAMS program. h&ra was chosen for geographic equity,
such that at least one site existed in each diilvecounties. Wilmington, Compton, and
Huntington Park were new sites selected to exaemv@onmental justice concerns. Because
the fixed site locations are based on EPA guidslioe “neighborhood scale” monitoring, each
of these sites may also be representative of auj@cenmunities.

Table2 Mates!| Fixed Site L ocations

Site Address

Anaheim 1010 S. Harbor Blvd.
Burbank 228 W. Palm Ave.
Compton 720 N. Bullis Rd.

Fontana 14360 Arrow Highway
Huntington Park| 6301 S. Santa Fe Ave.
Long Beach 3648 N. Long Beach Blvd.
Los Angeles 1630 N. Main St.

Pico Rivera 3713 B-San Gabriel River Parkway
Rubidoux 5888 Mission Blvd.
Wilmington 900 E. Lomita Blvd.

At each site, sampling equipment will include partate samplers, canisters, and carbonyl

samplers, as well as equipment to measure key nofdgaal parameters.



Key Tasks
1. Site Set-up

Acquire necessary additional equipment for sampding analyses.
For non-SCAQMD sites, locate and secure acceptabdions.
Install equipment at sites

2. Monitoring and Reporting

Develop monitoring and analyses protocols.

Conduct monitoring and analyze samples.

Report data on a monthly basis

Deliverables and schedule: A draft monitoring and analysis protocol will developed by in
January, 2004 for review by the Technical AdvisGinpup, and will be finalized by the start of
sampling. Sampling and laboratory analyses wikdeducted for one year, starting in
February, 2004.

Microscale Sites

The purpose of the microscale sites is to monitocataminants on a neighborhood level at
locations of concern within the SCAB. This infortoa will be used to determine if
communities may be experiencing localized air texiot-spots not otherwise determined by
modeling as related to issues of environmentaigest

The microscale sites will utilize the SCAQMD’s mlgbmonitoring platforms and be situated
near air toxic emission sources. As in MATES &#cle microscale site will be paired with a

fixed site for comparison to determine if toxic amissions at these microscale sites statistically
exceed a neighboring fixed site. Due to the limitedhber of mobile monitoring platforms, each
microscale site study will last approximately twomths. Other considerations include the
following: 1) power availability, 2) security, 3teessibility to SCAQMD staff and 4)

availability of the premises for a 6 t010 week pdri Some proposed locations for microscale
monitoring might include Wilmington, a communityareefineries and the Port of Los Angeles,
the Santa Monica Regional Airport, and educationters measured under the SCAQMD’s
Children’s Health Agenda.

Since the sampling periods for the microscale sii#de limited, annual averages for measured
substances can not be calculated. However, by aongpthe levels from the microscale sites to
those from the nearest fixed site during the tiarafe that the microscale site was operating can
yield insights on potential community gradients.



Proposed Approach

Microscale sites will be selected using the follogvcriteria, in consultation with the MATES I
Technical Advisory Group.

* Proximity to emissions source(s)

* Areas identified with environmental justice issues
» Potential for neighborhood gradients

» Elevated risks from MATES Il modeling analysis
+ Community concerns

» Geographic equity

Input on potential types of sites has come froness\sources, including the following.

» Community concerns from public outreach and Towi Haetings
* Public Complaints

* MATES Il modeling data

» Data from existing studies

* MATES Technical Advisory Group

A list of potential sites for microscale monitorirsgin Table 3. The actual site location will also
depend on availability of power, security, and asdality for SCAQMD staff.

Key Tasks

Set up monitoring platforms

Develop a list of potential microscale sites

Prioritize candidate sites and establish samplongdules

Locate and procure access to sites.

Conduct monitoring and analyses, and report results

Deliverable and schedule: A prioritized listing of potential sites and nitmring schedules will

be developed by February, 2004. For each micrest, conduct monitoring and prepare a
report of findings. Assemble a database of theasmale measurements.



Table3 Potential categoriesof microscale sitesfor MATESI 1

Description

Airport operations

Transfer station

Mobile on-road

Rail yard

Battery recycling operation

Port operations

Warehouse/distribution operations

Refinery operations

Multiple source area

Heavy duty vehicle traffic

Landfill

Agricultural operations




Monitoring and Laboratory Analysis

For MATES-III, the SCAQMD will leverage meteorolagil equipment and sampling equipment
for canisters, Plyh and PM s filters, and carbonyl cartridges from the existaigmonitoring
network. The SCAQMD laboratory will provide theadytical equipment for all analysis. The
SCAQMD will utilize a variety of analytical methodis measure the ambient species as briefly
described in Table 4. Detailed protocols are desdrin the “MATES Il Protocol for
Monitoring and Laboratory Analyses.”

Table4 Sampling and Analysis Methodsfor MATES 1

Ambient Sampling
Species Method L aboratory Analysis
Volatile Organic | Summa Gas chromatograph — Mass spectrometer (GC-MS) with
Compounds Polished/ Silca-| automated pre-concentration and cryo-focusing
(VOCs) Lined Canisters
Carbonyls DNPH Solvent recovery and subsequent analysis via high
Cartridge performance liquid chromatography (HPLC)
Hexavalent Cellulose Fiber | Treatment with buffer solution to maintain propéft for
Chromium Filters unwanted conversions and then subsequent analgsis|v
ion chromatograph(IiC)
Elemental and PM Filters Section of PM filter removed and anatyoa a laser
Organic Carbon corrected carbon analyzer
(EC/OC)
PM;o Hi-Volume Mass determined by analytical balance; metals
Quartz Filters | determined by X-Ray diffraction and/or subsequent
analysis on inductively coupled plasma mass
spectrometry (ICP MS); lons extracted with watendr
filter and then subsequently analyzed on IC
PM, 5 Medium- Mass determined by Micro-balance; metals determined
Volume Teflon | by X-Ray diffraction and/or subsequent analysis on
Filters inductively coupled plasma mass spectrometry (ICP
MS); lons extracted with water from filter and then
subsequently analyzed on IC
Diesel PM Methodology to be selected

Volatile organic compounds (VOCs) will be measured from air samples collected ihegit
summa polished or silica-lined 6-liter canistermigs@n automated canister sampler to fill at a
constant rate over a 24-hour or 8-hour time pediggending upon the site. The filled canisters
will be brought back to the laboratory for analysithin 48 hours of the sample being collected.
VOCs will be identified and measured using gas ctatmgraph mass spectrometry (GC-MS).
The SCAQMD currently has two GC-MS instruments t@rat based upon the U.S. EPA’s TO-14
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and TO-15 methods. These instruments are equippiecdiutomated canister preconcentrators
attached to the GC to enable continuous analysis.

Carbonyl compounds will be sampled by drawing a continuous amourdiothrough a DNPH
(2,4-Dinitrophenylhedrazine) cartridge. The cajda@ompounds undergo derivatization with
DNPH, the derivatives are analyzed using High Rerémce Liquid Chromatography (HPLC) in
conjunction with U.S. EPA method TO-11.

Hexavalent Chromium (Chrome VI) will be analyzed using ion chromatography (ICantple

collection involves drawing air at a prescribeckriar 24-hours through a cellulose fiber filter.
The filter is treated with sodium bicarbonate teyant conversion of chrome-VI to chrome-lll.
Chrome VI is extracted from the filter by sonicatiand subsequently analyzed using IC.

Particulate matter less than 10 micron®i 1) and less than 2.5 micror3M 25) will be
collected separately over a 24-hour period using selective inlet (SSI) samplers according to
the method based on U.S. EPA’s Federal Referentedd&lOCFR50. All Piyand PMs
samples will be collected upon quartz filters arilll ve analyzed for total PM mass, metals,
ions, organic carbon (OC) and elemental carbon .(B@tal analysis upon particulate samples
will be determined using methodology based on I@&mpendium of Methods for Inorganic
Air Pollutants) implementing a combination of x-m@dgfraction, inductively coupled plasma
mass spectrometry (ICP-MS), and ion chromatograptigntification of ions within the PM
samples will also be done by IC. Carbon analgssonducted by taking a small circular disk
from sampled PIy) or PMb s filters. The small circular disk is placed intecarbon analyzer
which utilizes either a thermal optical reflectamecghermal optical transmittance method
(IMPROVE or NIOSH method) to measure the OC andcB@ent of the filter. As part of this
effort, speciation air sampling system (SASS) sangphre proposed to be deployed to
characterize specific PM species.

Diesel PM. For MATES II, diesel PM was estimated using aanbmeasurements of EC, and
using EC emissions inventories to determine thériartion of diesel emissions to ambient PM
levels. For MATES llI, a review of methodologi@sdssess the levels of diesel PM will be
conducted, and a proposed method will be preseattte Technical Advisory Group for

review. The method chosen will need to take imosideration the availability of resources and
monitoring methods that can be deployed on a reuiasis.

Quality Assurance and Quality Control (QA/QC)

The SCAQMD is committed to achieving the highestgpiole data quality level in the MATES-
[l program. To achieve this data quality levele ISCAQMD has an implemented QA/QC plan
which follows U.S. EPAQuality Assurance Project Plan for the Air Toxics Monitoring Network
(EPA-454/R-01-007). The SCAQMD objectives, proaesydocumentation, and data review
techniques assures the MATES-III program will proglaccurate and precise data. The
technical procedures for QA/QC include annual sysaedits on all equipment in the laboratory
and at the MATES-IIl sampling sites. Quality cahfprocedures will include proper record
keeping, standard checks, and routine calibratwdtise sampling and analytical equipment.
These procedures include operating collocated sssmpkater than 10 percent of samples
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collected. For example, the SCAQMD is currentipaacting a collocated sampling of its
Rubidioux station using multiple samplers. ThiamWwill be updated as appropriate to reflect
the specific monitoring and analysis of the tardedellutants in MATES-III.

3. Air Toxic Emission Inventory

The objective of this component is to develop diafipand temporally resolved toxic emissions
inventory for point, area, on- and off-road molsieirces. The toxic emissions inventory will be
used to conduct regional and micro-scale modelmipuMATES III.

The toxic emission inventory for MATES-III will caist of four components: (1) point sources,
(2) area sources, (3) on-road mobile sources, &nofftroad (or other) mobile sources. Point
source emissions are from facilities having onmore pieces of equipment registered and
permitted with the SCAQMD and with emissions abtiveshold levels. Area sources represent
numerous small sources of emissions that can tiokdg have significant emissions and can
contribute high health risks (e.g., dry cleanegtil gasoline stations, auto body shops,
residential heating, etc.). On-road mobile soungeside cars, trucks, buses, and motorcycles.
All mobile sources not included in the on-road n@Bburce inventory are considered as “off-
road” mobile sources, which include aircraft, shgggmmercial boats, recreational vehicles,
construction equipment, etc. Currently, the SCAQNH3 a variety of databases and data
sources that contain emissions data. Table 5 gesva general summary of the four existing
toxic emissions inventory data sources maintairiedeaSCAQMD.

Table5 SCAQMD Sourcesof Toxic Emissions Data

Data Sour ce Sour ce Categories Pollutants Comments
Assembly Bill 2588 Point sources (-1200 | « 170+ carcinogenic and « Emissions updates
facilities) non-carcinogenic since the year 2000.
compound o
pounds » Emissions based on
« Reported once every 4 material usage.
years
Annual Emissions Point sourceg 4 tpy of | « 6 criteria pollutants Emissions based on
Reporting (AER) VOC, NOx, SOx,or PM| and 24 toxics material usage only.

(-3000 Facilities)
* Reported annually

2003 AQMP inventory| « All source categories | Carcinogens and non- | « ARB continually
carcinogens speciated updates speciation

* Point source emissions om pM and V OC rofiles as data becom
developed from AER. protiies as

(1%

emissions available.
Rule development « Select point sources | Carcinogens and non- | « Development efforts
efforts and rule carcinogens based on for Rule 1468 and
reporting requirements * SEIECt aréa sources | inqstry and source Proposed Rule 1469
category.

» Reporting requirements
for rules 461, 1421,
1469.
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Proposed Approach

Point Sources The AB2588 and AER databases listed in Tabldlzbw used to develop the
point source toxic inventory for MATES-IIl. The tdacollected in fiscal year (FY) 2002-03 (i.e.,
7/1/2002 to 6/30/2003) will be used to estimatewdar year 2004 emissions. This database
includes facilities emitting 4 or more tons perryeVOC, NO, SC, or PM or 100 or more
tons per year of CO. Facilities subject to the ABRRgram calculate and report their emissions
primarily based on their throughput data (e.g.| isage, material usage, etc.), appropriate
emission factors, and control efficiency (if applite). There are approximately 3000 facilities
in the program. Toxic emissions will be calculabgdapplying the latest ARB speciation
profiles' to the hydrocarbon and particulate matter emission

Facilities in the AB2588 Program are required foorétheir toxic emissions once every four
years (or quadrennially) through the AER PrograkB2588 facilities must report emissions of
over 170 compounds or elements as shown in Tablehé.reported toxics will be used directly
in MATES-III emission inventory. The 2004 invengdor MATES-I11I will be developed from
toxic emissions reported over the following FYs0@@1, 2001-02, 2002-03, and 2003-04.

Table6

. Reported Toxic Emissions under the AB2588 Program

Acetaldehyde

Acrolein

Acrylonitrile

Ammonia

Arsenic

Asbestos

Benzene

Beryllium
1,3-Butadiene
Cadmium

Carbon tetrachloride
Carbonyl sulfide
Chlorine

Chloroform

Chromium (hexavalent)
Copper

Crystalline silica
Di(2-ethylhexyl)phthalate
Dioxins & furans

1,2-Dichloropropane
1,3-Dichloropropene
Diesel PM
Dimethyl phthalate
1,4-Dioxane
Ethyl benzene
Ethylene dibromide
Ethylene dichloride
Ethylene oxide
Fluorocarbons
Formaldehyde
Glycol ethers
Hexachlorobenzene
Hexachlorocyclohexanes
Hexane
Hydrazine
Hydrochloric acid
Hydrogen fluoride
Hydrogen sulfide

Isocyanites &adiimnates
Lead
Manganese
Mercury
Methanol
Methyl chloride
Methyl chloroform
Methyl ethyl ketone
Methyl isobutyl ketone
MTBE
Methylene ch#orid
Nickel
p-Dichlorobenzene
PAHs
PCBs
Pentachlorophenol
Perchloroetiryé

Phosphes
Phosphorous commuts

POMs & PAH derivatives
Propylene oxide
Quinoline
Selenium
Sodium hydroxide

Styrene
12-2etrachloroethane
ulfuric acid & oleum
Toluene
1,1,2-Trichloroethane
Trichloroethylene
1,2,4-Trimgthenzene
Uretha
Vinyl chiferi
Xylenes
Chlorodifluortirare

In order to prepare the point source inventory,ssions data for each facility will be categorized
based on the U.S. EPA’s Source Classification C¢8EEs) for each source category. Since
the AER Program collects emissions data on an ggtgdasis (i.e., equipment and processes
with the same emission factor are grouped and tegppdogether), the facilities’ permitted
equipment data will be used in conjunction with teported data to assign the appropriate SCC
codes and develop the inventory at the SCC level.
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Area Sources The area source emissions developed for the QD8P and extrapolated to
the year of interest will be used for MATES-IIl.miSsions will be spatially allocated to 2 km by
2 km grids using spatial surrogates. Toxic emisswill be calculated by applying the latest
ARB speciation profilésto the hydrocarbon and particulate matter emission

Per recently approved Rules 461, 1421, and 1468| gas stations, perchloroethylene dry
cleaners, and metal plating facilities, respecyivate required to report their emissions or
activity. In the past, emissions from these sogategories were developed using a “top-down”
approach; that is, county-wide emissions were glhatllocated using spatial surrogates. For
MATES-III, we will develop “bottom-up” inventoriegsing reported emissions or activity. A
bottom-up inventory will also be developed for abtmly shops.

On-road Mobile Sources On-road emissions are the product of emissiotofa and vehicular
activity. The emissions developed for the 2003 ABnd extrapolated to the calendar year
2004 will be used for MATES-IIl. For the 2003 AQMRRB’s EMFAC2002 emission factors
were used and link-based traffic volumes and speeds obtained from the Southern California
Association of Government (SCAG) regional transptioh modeling. The Direct Travel Impact
Model (DTIM) was used to link emission factors @rahsportation modeling results and
generate hourly gridded emissions of criteria gahts (i.e., TOG, N@, PM, CO, and SQ).

Toxic emissions will be calculated by applying taeest ARB speciation profilé$or mobile
sources to the hydrocarbon and particulate mattessgons.

Off-road Mobile SourcesThe off-road emissions developed for the 2003 A®Mill be used

for MATES-IIl. For the 2003 AQMP, ARB’s OFF-ROAD adel was used to estimate
emissions for all off-road categories (100+ sowategories) except commercial ships, aircratft,
locomotive, and recreational vehicles. This madebrporates various aspects of off-road
elements, such as the effects of various adoptrdatons, technology types, and seasonal
conditions on emissions. The model combines pdpulaactivity, horsepower, load factors,
and emission factors to yield the annual equipreamssions by county, air basin, or state.
Spatial and temporal features are incorporatedtimate seasonal emissions. Aircraft and ship
emissions for the 2003 AQMP were developed by SCAdonsored studies. Emissions will
be spatially allocated to 2 km by 2 km grids usspgtial surrogates. Toxic emissions will be
calculated by applying the latest ARB speciatioufifes for off-road mobile sources to the
hydrocarbon and particulate matter emissions.

Key Tasks

Protocol for Inventory Development — Develop a detailed emission inventory protoaml f
review by the technical committee. The protocoll wiclude the list of pollutants to be
inventoried; the proposed inventory methods; sampfahe tables, charts, and maps to be used
to summarize the emissions; and an outline fote¢bknical report.

Basin-wide Toxics I nventory — Develop a county-wide toxic inventory by majousce
category grouping.

Gridded Toxics Inventory — Develop maps of gridded toxic emissions.

Emissions Inventory Technical Report — A complete report documenting the inventory
methods and summarizing the results will be prepare

Schedule and Deliverable
Efforts to develop the inventory protocol will baglanuary 2004 and the protocol will be
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available for review by March 2004. The basin-wiokic inventory will be completed by
October 2004 and the gridded toxics inventory a@lcompleted by January 2005. This
component of the study should be completed by Maéf¥s with a report summarizing the
findings.

References

1. ARB speciation profiles can be viewed or downloafteth the following ARB link:
http://www.arb.ca.gov/emisinv/speciate/speciate.htm

2. A copy of the 2003 AQMP can viewed or downloadedhat following SCAQMD link:
http://www.agmd.gov/agmp/AQMDO3AQMP.htm

3. EMFAC2002 can be obtained at the following ARB lirtktp://www.arb.ca.gov/msei/on-
road/latest_version.htm

4. Dispersion Modeling

The objective of this portion of the study is tovel®p air dispersion modeling tools to estimate
cumulative air toxic impacts in the South CoastBasin. The modeling tools will be used in the
risk assessment portion of the study describeldamext section.

For many years, the SCAQMD utilized Gaussian dsiparmodels recommended by the - U.S.
EPA to perform, facility toxic risk assessmentse3é dispersion models simulate pollutants
emitted from a stack and track their impacts aiovesr specified downwind receptors. While the
Gaussian models are recognized tools for estimaimigxic . impacts from individual facilities,
they do not readily provide an analysis of impdidm regional sources such as motor vehicles.
In order to estimate cumulative air toxic impactsi all sources a regional dispersion model is
needed. The regional dispersion model, by itsedijid not be able to address localized impacts.
However, a combination of a regional dispersion eh@dth a model that can handle localized
impacts would appropriately address cumulativeciic impacts.

This section describes air dispersion models.

Proposed Approach

It is important to maintain consistency in the modemethodology and evaluation of toxic risk.
In the MATES Il study, the Flexible Chemistry vensiof the Urban Airshed Model (UAM) with
the TOX chemistry module was used to estimate auragons of toxic air contaminants
(TACs) in the South Coast Air Basin (Basin). Toimtain consistency between MATES Il and
MATES lll, the UAM-TOX model will serve as the pramy tool to determine regional
dispersion of toxic emissions. The UAM disperspdaiform is however one of several regional
dispersion models that are available for use ® dnialysis.

In response to critical assessments of the regioodkeling conducted for the 2003 AQMP, the
District has committed to move towards the uséefriewer modeling platforms. CAMx and
CMAQ (the U.S. EPA's MODELS3 framework) will be évated in the development of the
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modeling protocol to determine the added benefihaiiding these algorithms in the risk
assessment phase of the analysis. The dispemsiomifation used in both CAMx and CMAQ is
designed to integrate with the current state-ofaftenumerical prognostic meteorological
models to enhance mass consistency in model peafaren Differences in the layer structuring
between the UAM and the newer models will needetadrefully evaluated to determine the
impact to modeled ground level concentrations.

The UAM will be exercised for a full year of metetwgical data. Staff will develop
meteorological data for the months in which the MEZSFIII monitoring program is conducted.

A significant effort will be undertaken to develomdeling data that is portable and can be used
by several dispersion platforms. To meet this neegteorological observational data and
modeling simulations using three dimensional nuca¢iand diagnostic model simulations will
archived on a daily basis. The available metegiold modeling platforms that are currently
being considered for this project include the NWIRAEL2 km, the Mesoscale Meteorological
Model (MM5) and CALMET. Prior to the start of tipeogram, an effort will be undertaken to
convene of the SCOS97 Meteorological Working GriMVG) to solicit recommendations on
the choice of modeling platforms and the availapiif alternate model output.

The meteorological modeling data sets are proptusedtisfy the input requirements of the
UAM modeling system as well as those of CAMx andA&Y The data will be evaluated in a
near real-time mode to avoid both the developmeéatsignificant backlog and to utilize current
weather discussions and analysis data to adjusgéinpedformance in light of the ongoing
situation. This activity is expected to reducertieed for extensive post event evaluation that is
often characteristic of modeling analyses of his@revents.

For permitted facilities and other facilities stahgasoline service stations where specific
addresses are available, ISCST3 or AIRMOD may led usconjunction with the regional
model to provide a sub-grid impact of TACs to acsiiecommunity. The meteorological data
used for these prospective analyses would be ¢atralirectly from the meteorological data set
used for the annual impact assessment. The outputshe point source model will be
combined with the results of the UAM to provide auative air toxic impacts on a grid basis or
by receptor. (The assumption is that the regior@deting results are fairly similar-over a two to
five kilometer basis.) Staff will assess whetheés eissumption is appropriate when calculating
TAC impacts on an annual basis.

There are currently other regional dispersion m®@@ALPUFF) which treat point source
releases as plumes until the plumes disperse mbalhpto the size of the regional grid model
resolution. The "plume-in-grid" treatment is inckatdin such models as the UAM-V and CAMX.
Staff will examine these models to determine ttabnity of these models for the current study.

The estimated TAC concentration fields will be ugedntify exposure.

Key Tasks
1 Evaluate Modeling Tools for Point Sources Other Regional Sour ces-
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Examine current regional models and chemistry mexitd determine how such models can be
adapted for the current study.

Examine current meteorological modeling platformd determine how the models can be
adapted for the current study.

Examine the applicability and data requirementthefpoint source and plume in grid model to
treat point source releases explicitly on a sul-gcale level.

Prepare a modeling protocol describing the modedtuated and the model to be used for the
study. The protocol will also discuss the approadbebe used in modeling facilities of interest
(i.e., receptor location and spacing, number of $A&evaluate, and stack parameters needed
for the study).

Deliverable and Schedule: Modeling Protocol within six months from startsifidy. The
Modeling Protocol will be provided to the MATES-Mechnical Advisory Committee for
review and comments.

2. Prepare Meteorological Inputsfor the Modeling Analysis
Gather all relevant meteorological data duringggod the air toxic monitoring is conducted.

Prepare meteorological inputs for the regional poidt source models. This includes 3-
dimensional wind fields and mixing heights for thAM and stability parameters for the point
source model.

Review and incorporate the available emissions aadiedevelop emission inputs needed by the
UAM and point source model.

Deliverable and Schedule: On-going from start of study. Summary of the metamical and
emissions data will be provided to the MATES-Ilichaical Advisory Committee for review
and comments.

3. Model Evaluation and Application
Evaluate the model performance using the TAC manigodata collected during the study.

Based on the concentrations simulated, calculateuative risk using available unit health risk
factors and Reference Exposure Levels.

Calculate other air toxic indicators identified ttye MATES-11l Technical Advisory Committee.

Deliverable and Schedule: To be completed six months from the final quadisgurance of the
TAC monitor data. Results will be summarized andwhoeented in a working paper. The
working paper will be provided to the MATES-III Trgical Advisory Committee for review
and comments.

5. Risk Assessment

The overall objective of this part of the studyasassess the health risks of the Basin's
population to all pollutant sources in the studyndm. To maintain consistency between the
MATES-II and MATES-III analyses, the estimationragk will follow the methodology
employed in the MATES-II study. This will be pemfioed at two different scales, a region-wide
assessment assuming spatial resolution of two letera and neighborhood or sub-grid scale
assessment for those areas experiencing relatigiylevels of risk or exposure. In
accomplishing this objective the latest availabferimation and techniques will be utilized.
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There are four basic steps in identifying healsksifrom toxic air contaminants (TA Cs):
Hazard identification, dose-response assessmeauisare assessment, and risk characterization.

Hazard identification involves identifying pollutarand qualitatively determining their potential
adverse health effects. Dose response is the grotegiantitatively determining the relationship
between exposure to a pollutant and the resulesaltiheffect. Exposure assessment estimates
the public's exposure to emitted pollutants. Expeéias numerous pathways including
inhalation, ingestion, and dermal absorption. Ris&racterization, the last step in the risk
assessment process, is the integration of the ifjedrtiealth effects of the emitted pollutants
and the public's exposure to those pollutants.

Proposed Approach

The proposed approach for the risk assessmenbopatithe study involves several tasks. These
tasks are outlined below.

Establish Dose Response L evels

A review will be made of the dose-response levetdun MATES-Il. and OEHHA will be
consulted for applicability and updates.

A table will be provided to the MATES-III TechnicAdvisory Committee, for their
consideration, listing each TAC and its Chemicas#dict Service (CAS) number, unit risk
factor (where available), and acute and chroniefRegice Exposure Levels (where available).

Assess Exposure

The reader is referred to the dispersion modelargponent of this work plan for a discussion of
the exposure assessment.

Characterize Risk

A point estimate approach to exposure and risk fimaglbas traditionally been employed by the
SCAQMD. Point estimate models provide single esmnaf either cancer risk or hazard index
which can then be compared to acceptable risk posxe levels.

As in MATES I, annual average values for air texwill be computed for each modeling cell
and will be used to estimate exposures. Risks framinogenic substances will be estimated
using OEHHA unit risk values and an assumed 70 lfedime exposure to the annual averages.

A hazard index for each substance with a chronit ®RH also be calculated based on annual
average levels. A Hazard Index for substances avithcute REL will be calculated based on
peak short term levels (generally one-hour levels).

Presentation of Results

The exposure and risk results will be incorporated displayed on the SCAQMD's GIS system,
which contains ARCINFO, ArcView, and all the ne@ysphysical and socioeconomic
databases for southern California. The use of GliSagilitate the presentation of results on
varying scales ranging from a Basin-wide view ddwimdividual neighborhoods.
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Key Tasks
1. Establish Dose Response Levels

Prepare table of MATES IIl TACs listing each TA® Chemical Abstract Service (CAS)
number, unit risk factor (if available), and acatel chronic reference exposure levels (if
available).

Deliverable and Schedule. Table to be completed within six months from skeat of the study.
The table will be provided to the MATES-III TechalAdvisory Committee for review and
comments.

2. Assess Exposure
Task to be completed per discussion on Dispersioddling Analysis (see previous section).

Deliverable and Schedule: Task to be completed six months from the finallitggassurance of
the TAC monitor data. Results will be summarized dacumented in a working paper. The
working paper will be provided to the MATES-III Tregical Advisory Committee for review
and comments.

3. Characterize Risk

Estimate lifetime cancer risks.

Estimate Hazard Index for chronic exposures.
Estimate Hazard Index for acute exposures.

Deliverable and Schedule: Results will be summarized and documented in &iwgrpaper.
The working paper will be provided to the MATES-Tiéchnical Advisory Committee for
review and comments:

4. Presentation of Results

Develop sample display of results through the dsasoalization tools such as ARCINFO and
ARCVIEW.

Prepare results for presentation.

Deliverable and Schedule: Sample presentation formats will be prepared aademted to the
MATES-IIl Technical Advisory Committee for commenisask to be completed with the
completion of the modeling analysis. Results wélgresented in a working paper of the
modeling analysis. The working paper will be pr@ddo the MATES-III Technical Advisory
Committee for review and comments.

6. Historical Trendsin Toxic Air Contaminants and Associated Cancer Risks

The objective of this portion of the study is t@ze seasonal and temporal trends in the
historical data. This will illustrate the benefitbpast regulatory efforts and will aid us in
designing future control strategies.

From 1986 to 1987, the District conducted a Mudtipir Toxics Exposure Study (MATES) to
determine the basin-wide risks associated with majborne carcinogerfs.One of the
recommendations of the MATES study was to mairgaiambient monitoring network for
selected gaseous organics and toxic metal compouiius State of California Air Resources
Board (ARB) has maintained such a network sincé€199
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Six of the approximately 20 sites in ARB’s stateavtdxics monitoring network are in the South
Coast Air Basin (Basin) and vicinity as shown iguie 2. Simi Valley is included since it is

just outside the western edge of the Basin andsepits conditions on the west side of the San
Fernando Valley. The measurements consist of 24-integrated samples collected once every
12 days. Table 7 lists the toxic air contamingm&sCs) sampled; carcinogens are identified

with an asterisk.

Figure2 ARB toxic monitoring sitesin the South Coast Air Basin and vicinity
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Table7 Toxic Air Contaminants Measured by the Air Resour ces Board.

Toxic VOCs Toxic PM

Acetaldehyde* Methyl Chloroform Aluminum (Al) Molglenum (Mo)
Benzene* Methyl Ethyl Ketone  Antimony (Sb) Nickalif*
1,3-Butadiene* MTBE* Arsenic (As)* Phosphorous (P)
Carbon Disulfide Methylene Chloridet Barium (Ba) tBssium (K)
Carbon Tetrachloride* Perchloroethylene* BerylliBe)* Rubidium (Rb)

Chlorobenzene
Chloroform*
meta-Dichlorobenzene
ortho-Dichlorobenzene
para-Dichlorobenzene*
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene para-Xylene

Ethyl Benzene
Ethylene Dibromide*
Ethylene Dichloride*
Formaldehyde*
Methyl Bromide

Styrene

Toluene
Trichloroethylene*
meta-Xylene
meta/para-Xylene
ortho-Xylene

Bromine (Br)
Cadmium (Cd)*
Calcium)(Ca
Chlorine (ClI)
Chromiun) (Cr

Cobalt (Co)
Hexavaleno@hium*
Copper (Cu)
Iron (Fe)
Lead (Pb)*
Mercury (Hg)
Manganese (Mn)

Selenium (Se)
Silicon (Si)
Strontium (Sr)
feu(S)
Tin (Sn)
tahium (Ti)
Uranium (U)
Vanadium (V)
Yitrium ()
Zinc (Zn)
Zirconium (Zr)

* carcinogen

Proposed Approach

Using available data from the ARB network, as vaslfrom the MATES Studies and other
sources, analyze the measured concentrationsniqot@l trends, seasonal trends, and extreme
values. Compare extreme and average concentrati@tsite and chronic reference exposure
levels from the State of California Office of Enmimental Health Hazard Assessment. Using
available unit risk factors developed by OEHHA,whtemporal trends in inhalation cancer

risks.

Key Tasks

Order Data from the ARB — Data, through 2001, are currently available ftoemARB. The
2002 data will become available in January 2004.

Data Analysis Plan — Develop a data analysis plan for review by #dulnical committee. The
plan will include stations to be analyzed and tipeiriod of records, the statistical tests to be
performed, samples of the tables and charts tebeloped, and an outline for the technical
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report.

Analyze Ambient Air Quality Data — Data analysis will begin as soon as 2002 data ar
available from the ARB. Prepare tabular and gregdtsummaries to illustrate the results.

Report Preparation
Schedule and Dedliverable

Efforts will begin as soon as the 2002 data beccamwesable from the ARB. The data analysis
plan will available for review by February 2004hi3 component of the study should be
completed by May 2004 with a report summarizingfthéings.
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