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Executive Summary

The Muitiple Air Toxics Exposure Smdy (MATES-1) is a landmark whban toxics
momitoring and evaluation study conducted for the South Coast Air Basin {Basin}. The
study was initiated as part of the Environmental Justice Initiatives adopted by the South
Coast Air Quality Management District (District) Governing Board in October 1987,
The study represents one of the most comprehensive air toxics programs ever condncted
in an wrban environnmient, and certainly much more comprehensive than a similar smdy
{MATES-I) conducted by the Distnict over a decade ago.

The MATES-{] project consists of several elements. It consists of a comprehensive
monitoring program, an updated emissions inventory of toxic air confaminants, and a .
modeling effort to fully characterize Basin risk.

There were two separate monitoring components to MATES-11: {1} a network of 10 fixed

sites which monitored for toxic air contaminants once every six days for an entire year

{from April 1998 through March 1999); and (2) a microscale study which utilized three

mobile platforms o sample at 14 additional communities.  The microscale shdy
specifically targeted residential areas which could be influenced by nearby sources of
toxic enmussions. In order to cover all these locations in a one-year period, the sampling

platforms were situated in a community for a one-month period. For the entire program, .
both fixed and microscale sites, over 4,500 samples were collected and analyzed. Due to
the large number of samples, laboratories at both the District and the California Air
Resources Board (ARB) shared responsibilities for the chemical analyses.

In addition to the monitoring pordon, MATES-II also inchuded an update of the latest
toxics emissions inventories for the Basin, and computer modeling to determine a more
complete picture of toxics risks. Since it is not feasible to conduct sampling at each and
every lecation in the Basin, it is important to utilize the models to provide predietions for
locations where monitoring has not been possible. (It should be noted that the costs for
this program are over $750,000, not connting the in-kind services provided by the ARB.)

To provide important scientific guidance to the District during the study, the Air Toxics
Study Technical Review Group {ATSTRG) was formed. This panel of 13 experts from
academia, envirenmental groups, industry, and public agencies, representing expertise in
air toxics, was assembled to review the project from inception, and to offer puidance on .
ways to improve the study. The propram design reflected, to a large extent, the input -
provided by this panel.

In the momtoting program, over 30 air pollatants were measured. (Table ES-1}. These
included both gas and particulates. Toxic air contaminants are detecmined by .the (1.8,
EFA, and by the California EFA, including the Office of Environmenta] Health Hazard
Assessment and the ARB. For purposes of this study, the California toxic nisk facters are

used. :
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Pollutants Messured in MATES-II

Table ES-1

CAS Na, Chemlcal Neme -CAR Na. Clhemical Npme
T1432 Benzene 50008 Formaldehyde
7a40439 1.3 Butadicns EELEE Acctaldehyde
106467 Dichlorobeazste (orbo- & para) Acctone
5004 Vinyl Chlaride T440382 Arsenic
10414 Ethyl Benzene Chromium
Toluene T4I002] Lead
Hylenc {m-, p-, o=} 7440020 Mickel
Styrene Cobalt
36235 Crrbon Fetrachloride Copper
67663 Chlorofgrm Mangzncse
F5343 Dichloroethane: [1,1] Ti23140 Phospherous
Dichlorosthyiens [1,1] Selenium
75092 Methylene Chionde Silica
127184 Petchlorpethylene Silver
To016 Trichloroethylcne Zinc
T4783 Chioromethane PAHs
Elemental Carbon
Organie Cathon

Toxtic measurements in the Basin are not new. Although MATES-II represents the most
comprehensive study of its kind, the ARB has cellected samples at five sites in the Basin
since 1990. As a backeround to the current study, an evaluation of the trends of key toxic
poltutants was conducted. Data ffom all sites have shown a pronounced decrease in toxic
levels in the Basin from 1990 through 1997, In fact, the risk associated with cancer rates
(often referred to as “carcinogenic risk") associated with air toxics has decreased by about

50 percent during this period.

When “cammngemc nsk“ is dlSCUSSEﬂ it t},rpmall}f refers to the 11101'¢'1‘-:¢d prubahlhty e

eaﬁsmg—eempaaﬂd&-ﬁef hat an I.IldWldl]EI exguscd m an avemmee air cnncenrratmn uf il
chernical will develop cancer when exposed over 70 years.__ Cancer risks are often

gxpressed on g it} sis_for comparative purposes.——te—ether-werds  Ag an
example, a cancer risk of 100 in a million at a location means that the individuals staying
at that lr:u:-mr:m for 70 years have a lﬂﬂ in 3. million chance of contncnng Catlcer. :

A “cancer burden” tvpically refers to_the number of excess cancer cases c\mected in the
exposed pooulation. If 10,000 people live at that location, then the cancer burden for this
population will be _one (the population multiplied by the eancer nisk). This means that
one of the 10,000 people staying at the location for 70 years isare expeeted-ostimated fo
contract cancer. _

To wake carcinogenic risk determinations, at least one full )redr of data is strongly
recommended to represent exposure potential. This is why the fixed site network (or
“regipnal stady™} was conducted over a one-year period. The microscale study, on the

other hand, is intended more 0 determine petemsialtecalized “hal—spots—whether
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_]mdhzed sourees of E]Tl.i.‘_-b]tll'l&- crlEse smmﬁcani JHCJ'ﬂme in_conceniration of certmn

Hr-pisk—dueto-tenie-i

toxic air contaminants.

- CODM RS ont--1Ial ccnllea.n.,d at these sites cannut readily be expressed in terms

of risk because only one month of data is available at 12 of the {4 microscale sites. (At
two sites, sampling was conducted for one month during each calendar quarter.)
Localized conditions can be assessed, however, by comparing the toxic levels at each
tmicroscale site to its nearest station in the fixed-site network. Where differences occur
the micrescale influences of nearby sources can be estimated. To further complement
this assessinent, microscale-level modeling has been included in this study, as well as an
enhanced toxics inventory in the immediate vicinity of each micrescale site. These
efforts, cornbined, provide a mechanisin for both regional-scale and local-scale air toxic
characterizations across the Basin.

Consistent with the fact that most of the region's population and toxic-emetiing sources
are within Les Angeles County, most of the momtunng sites were placed in Los Angeles
County. Of the 10 fixed sites, seven were in Los Angeles County, and one each in the
other three counties of the Basin. Because fixed sites. wre situated hased on EPA
quidelines for “neighborhood scale™ menitoring, each of fhe ten . locations may be
representative of adiacent communities a5 well, Microscale sites, on the other hand, were
specifically located to characterize for-localized conditions. For the 14 microscale sites,
eight were in Los Angeles County and two in each of the other three counties. (See .
Figure ES-1.} Unlike reactive poliutants, such as ozone and fine particulates which
increase in concentration as the wind carries jts precursor emissicons infand, many toxic
potiutants are non-reactive. This means that highest levels are expected to be close to the -

SGLII’G'_E!S.

The key r-esults of the MATES-IL study are as follows;
Fixed-Site (Regional) Program
A, Monitoring

1} The avesage carcinogemc risk in the Basin is about.!400 per million
pmple:, Mobile sources (e.r., cars, trucks, trains, ships, aircraft, etc.)
represent the greatest contributer.  About 70% of all risk 13 attributed to
diesel particulzte emissions; about 20% to other . toxics associated with
mobile sources (including benzene, butadiene, and formaldelivde); about
10% of 2l risk is atifbuted to stationary sources (which include industries
and other centain businesses such as dry cleaners and chrome plating
operations.) {See Figure ES-2)) - :

2) The carcinogenic risk of 1,400 per million is based on a range from about
1,120 in a millign to about 1,740 in a million among the ten sites. {See
Figure ES-3, top.}

Bﬂ-‘m oy the avemee of the pollutanc congentrations measured ar the fixed monilorne sies.
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Figure ES-1. Map of MATES - II Monitoring Locations
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3} The sites with the greatest risk levels were in the south-central and east-
central portions of Los Angeles County. At these Tocations, the
dominance of mobile sources is even greater than at other sites, The sites
with the lower risk levels were mostly in the other three counties. (See
Figure ES-3, topand middle.) :

4) The differences in carcinogenic risk from one site to another are much
muore driven by the influence from mobile sources than from stationary
sources. {Seg Figure E3-3, top and middle.)

'5) The carcinogenic risk from one site to another. a8 asciibed to stationary
sources, is rather uniform across the Basin, In this respect, there 1s not
much difference among the four county sites. {See Figure ES-3, bottom.)

6) There are strong seasonal variations to the levels of toxic air contarinants,
_primarily with those poliutants associated with mobile sources. Elemental
carbon {(a surrogate for diesel particniates), benzene, and butadiene — all
have seasonal peaks in the late fall and winter months. Lowest levels are
observed during the spring and sumnmer months. (See Figure ES-4, top.)

£y The segsomal variations with respect fo toxic air contaminants from
stationary sources are generally small. Levels are quite consistent across
. all months of the year. (See Figure ES-4, bottom.) '

8)  Levels of risk are, for the most part, consistent with the long-term
downward trends evident in the ARB data since 1990. Noticeable
improvements have occurred for three major elements of toxic nisk:
hexavalent chromium, benzene, and butadiene. {Mote: trends for diessl
particulates are not available from the ARE data, however, elemental

carbon irends recently reported by Clrisroforou. et al., (2000) indicate a

decrease of about 32% from the eary 19807 (0 the ey 1990°s.)

Modeling

1} Wodei results show simiiar aversse levels of carcinogenic risk across the I
Basin as does the monitoring data.  Models aiso - show the strong
-domination of mobile sources contributing to risk.

2} The mode! results, which are more complete in deserobing risk levels
' across the Basin than is possible with the monitored data, show that the
higherest risk levels occur in the south-central Los Anpeles area, i the I
harbor area, and near fieeways. (See Figure ES-5.)

3) Results suggest that the average-bust hasinwide cancer risk level may be
147 percent lower than the svesase comespondmy nsk levels estimated -
from the monitoving sites. ' :
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4) . Results show that the higher poliutant concentrations generally occur near
their emission sources. ' '

53 Models generally underestimate measured values. [t is estimated that
model performance would improve with the latest versions of the mobile
source ernission models provided by the California Air Resources Board.

Microscale Program

1)
|

|2

| 3

4)

3)

6)

With few exceptions, the monitoring at each of the 14 microseale sites did not
register wbperinab-sirnificantly bigher levels of any toxic air contaminants.
However, it cannot be concluded that “hot spots™ do not exist at other lacations.

ﬁﬂ—ﬂbﬂe-Fmﬂi-l—}'—SigniﬁGﬂﬂﬂ}f higher levels of styrene {notpeteonsidersd—ta—be
currently_assisned a carcinogenic risk_factor, but eee a pollutant which was

measured as part of the laberatory analysis) was observed at the Apaheim -

microscale site. This finding is corroborated by an examination of local
emissions jnventories which found three facilities thal emit styreie to be close to
the monitoring site. This illustrates that local “hot spots" do oceur.

Abnoanally Stenificantly higher levels of formaldehyde were measured at the San
Pedro microscale site. The nature of the measurements. showing decreasing
levels of formaldehyde over time, and insensitivity of such levels to changes in
wind directions, suggest an instrument contamination problem as the cause for
this abservatiorL

Even at microscale sites, the risk impacts are dominated more by mobile sources
than by statiopary sources. For only two sites (Tomance and Costa Mesa} are
stotionary sources more dominani than mobile sources. At these sites, they do not
necessarily have higher stationary source emissions, rather there is a noticeable
decregse in the levels of toxic air contaminants from mobile sources.

Levels of toxic air contaminants associated with stationary source emissions are

reasonably uniform among the microscale sites, consistent with the findings from

the fixed site locations.

Facility-based modeling conducted as part of the permitting process shows that
highest levels of toxic air contaminants can oecur very close to the fence-line of
facilities. Due 1o lowistical constraints in placine mobile monitoring platforms,
Elocations other than where the microscale platforms were located could therefore
have higher levels than at the microscale monitoring sites.

ES-6
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Caveats and Risk Uncertainty

1y

2)

3)

4)

There is currentiy no technigue to directly measure dieset particulates, the miajor
contributor to basinwide carcinogenic risk. Based on research results as reported
by ARRB, diesel particulates can be estimated by measuring elemental carbon, a
black, sooty particulate. In essence, elemental carbon becomes a surrogate for
diesel particulates.  Although this estimating technigue is likely to have
uncertainties, the emissions inventory and modeling, which account for directty
emitted diese! particulates, confirm that diesel particulates are the major
contributor to carcinogenic risk. '

The determination of risk values for each compound carries a level of uncertainty.
which. for some pollutants. is laree: Typically, the risk volues are derived from
animal or epidemiological smdies of exposed workers or other populations.
Uncertainty accurs from the application of individual results to the general
population. When tisk faciors for specific compounds are determined, levels are
usually estzblished conservatively. There is considerable debate on appropriate
risk values, and often the levels established by the USEPA and CalEPA. differ.
For the purpose of this study, California values are used.

There is further debate as to the appropriate levels of risk ascribed to diesel

particulates. CalEPA, in recommending a cancer risk level of 300 in 2 million per
microgram per cubic meter (ug/m*) of diesel particulates, considered evidence
which suggested diesel risks as low as 150 in a million 10 as high as 4560 2.400
in a million per ug/m’. The USEPA has not yet declared diese] particulates as a

toxic air contaminant. Thus, the selection of a risk factor for diesel particulates
can have a substantial effect in assessing overall risks; however, H#even bsing the
lowest bound of the CalEPA-recommended risk factor {150 s o nillion) does not’
change diesel's domination in the overall risks. For purposes of this study, and to -
be consistent with the approaches used for other toxic pollutants, the CalEPA -
recommended value of 300 in a million per ng/m’ is used. :

There is an estimated uncertainty level of + 25 percent associated with laboratory
measurerments of many toxic compounds. Part of this uncertainty is attributed to
the fact that many of the toxic compounds measured are at exiremely low
concentration levels, at parts per billion (ppb) levels, and often near the detection
limits of the instrumentation. A namber of compounds cannot be detected at all.
When non-detections occur, it is assnmed that the actual levels are not zero, but
are half of the instniment detection limit. In other words, if the detection limit is
1 ppb, and a compound is not detected at that level, it is assumed that the actual
concentration is one-half of | ppb.__This convention has been jn_wse by the Al
Resources Board sinee the reporting of mositored toxies in the state commenced
in 1990, This convention allows the vast majority of the data ysers to statistically
munags the data. Other methods of handling pon-detects are often diffienlt to
implement or offer no practical advintage. The method is 3 conservative ofe that
protecis the public when analvtical shertcomings cantot adyress real emissious
that wre knowu to exist.  Althoush this conveniion is not in resulation forme
codified petey, it is considered at this_time to be the best gvatlahle tool for
ES-7




addressing concentrations of pollutants where current lsbormmory technologies

cannot yel detect such low levels. and ar the same time treating public safety
coucerns, As a sensitivily test, it was gseumed hat Nop-adeiec vaiiey were 2er
for those pollutants which had a predominance of nen-detections.  Linder such an
asswmption, e overnl] risk values would have boen loweesd Dy 564,

ES-§
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Figure E§-2

Major Pollutants Contributing te Cancer Risk
In the South Ceast Air Basin

Basinwide Cancer Risks* ~1400 in one miillion

1I Diesel Particulate
01,3 Butadiene '
I Benzene

& Carbonyls
m Other

*Based on the avenure of the pollufant concentrations meastred at the Noed mmonitoring

5ites.
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Figure ES-3

Cancer Risks at the MATES-1I Fixed Sites
Risks are shown for all sources including diese! particulates [top),
all sources excliling diesel particulates (middle), and statlonary sources {bottom).
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Figure ES5-4

Monthly Variation im Cancer Risks for all Sources _
Including Diesel Particulates (tap} and for Stationary Sources (bottom)
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Figure ES-5

Muodel Estimmated Risk for the Basin

{MNumbers in a millicn, all sources.)
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FORWARD

The Final MATES-II report addresses comments received since the
release of the draft document. Changes to text are given with
underline and sirikeout for ease of nofing the changes made. Also,
the following tables and figures have been revised:

TARLES FIGURES
1-1 (ew) ES-2
4-1 ES-5
4-2 4-1
4-3 {new) 4-2
5-1 4-6
5-2 524
5-3 5-2e
6-5 5-3a
9-1 {new) 5-3b
9-2 (new)

Finally, Chapter 9 has been added to the repert to provide a
surnmary of the comments received and the AQMD staff's

responses to those comments.




Chapter 1
Introduction

At its October 10, 1997 meeting, the SCAQMD Governing Board directed staff to
conduct a major air toxic evaluation program, referred to as MATES II (Multiple Air
Toxics Exposure Study) to quantify the current magnimde of poepulation exposure risk

from eyisting sources of selected air toxic contaminants. This program was meore

comprehensive than a similar study conducted over a decade age in MATES 1, in that
meore sites were sampled, more toxic compounds were analyzed, and other elements such
as microscale modeling were also incorporated into the study. The AQMD conducted
this study in three parts addressing; (1) Air Toxic Menitoring;< (2) Air Toxic Emissions
Inveniory Enhancements; and (3} Air Toxic Modeling and Risk Assessment.

Alir Toxic Monitoring

~ The Air Toxic Monitoring portion of the program includes two key elements: 10 fixed
. sites characterizing neighborhood - scale considerations over a one-year peried and =
complementary microscale study using three mobile platforms to sample for one month at
each of 14 additional locations. The micrescale sites were selected to reflect potential
Tocalized influences of toxic emitting sources near residential neighborheods, Sampiing
began in April 1998 and concluded in the middle of June 1999. Over 4,500 air samples
were collected for analysis. Both AQMD and the California Air Resources Beard (ARB)
faboratories cooperatively shared the analytical burden. Chapter 3 discusses in further
detail the monitoring element of the study. Also shown in the chapter are carcinogenic
risks at the various sampling locations taltied from the measured texic concentrations.
The carcinogenicity of different compounds, used to determine carcinogenic sk, is
determined by both the U, 8. Environmenta! Protective Agency (USEPA) and by the
office of the Califormia Environmental Protection Agency (CalEPA) through a very
comprehensive and lengthy process. The District uses the unit risk factors (URF)
develaped by the CalEPA in caleulating risk for various programs. This component of
the methodology is especially important in the case of diesel particulate, which has been
‘recently identified as a toxic air contaminant (TAC) by CalEPA. Appendix I-A containg
the URF for various compounds. A brief discussion on the uncertainties associated w1th
risk caleulations is included in Chapter 3.

Afr Toxic Emissions Inventory Enhancement

‘The emissions inventory update inclrded the analysis of all sources of toxic emissions
from a regional point of view (point, area, and mobile sources); plus the considerations of
microitventories around each of the 14 -microscale sites. Significant efforts were made
to spatially allocate emissions for gasoline service stations, perchiorogthylene dry
cleaning operations, and chrome-plating operations. Lastly, the diesel particulate
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emission inventory for the South Coast Air Basin (Basin) was lmpmvcd by identifying
additional sources, other than on-road diesel engmes The emission inventory methods
and results are presented in Chapter 4.

Air Toxic Modeling

Two- and three-dimensional fields of the necessary meteorological variables wers
developed using the mefeorological model called CALMET for the fixed site sampling
period, Apnl 1998 to March 1999, Air quality dispersion modeling was performed using
the Urban Airshed Model {(IJAM}, the model used for ozone air quality analysis. Model
performance was evaluated for the individual compounds at the fen fixed monitoring
sifes. - From the model-simulated conrcentration fields, carcinegenic risks were totaled
from the individnal compound risks using the CalEPA unit risk factors and shown
spatially for the Basin. In addition, to quantify local impacts of —major industrial
activities upwind of residential areas, microscale modeling was conducted at 10
microscale sites. The methods and resnits of the air quality modeling and risk assessment
are discussed and shown in Chapter 5. '

To provide gutdance through the development of MATES I, the AQMD established an
Air Toxics Study Technical Review Group (ATSTRG) thet included experts in air
menitoring, toxic emissions inventories, -modeling, and risk assessment. The objective
of the ATSTRG was to provide technical guidance to the AQMD. Tabie -1, and
AaAppendix I-B contains the names of the members of the ATSTRG.

This repoit provides technica] information on various elements of sampling techniques;
emissicns inventory methodelogies for regional and local purposes; and risk analysis
based on toxic air quality data collected from fixed sites and microscale sites; as well as
repional and microscale air toxic modeling. Numercus appendices contain the detailed
technical information that may be of interest to specific audiences,




" Table 1-1

. Air Toxies Study Technical Review Group

Member Name:

Dr. Robert Blaisdell

Dr. Steve Colome
Dennis Fitz

Neil Frank

Dr. John Froines

Fred Lurmann

Melanie Marty

Dr. Rueben McDavid .

Bill Piazza

Dr. Shankar Prasad
Dr. Richard O. Richter
Robert Sanford

Dr. Mark Saperstein
Carolyn Suer

Millie ¥Yamada

Member List

Affiliation:

Cal EPA

Office of Environmental Health Hazard Assessment

TBS/CES
University of Riverside/CE-CERT |

EPA/Office of Air Quality Planning and Standards

_ UCLA School of Public Hc:_ilth

Sonoma Technology, Inc.

Cal EPA o
Office of Enviromental Health Hazard Assessment

OSHA Assessments and Community Relations
Communities for 2 Befter Environment

Califomia Air Resources Board

. Exponent

Energy and Eavironmental Research {EER)
Westem States Petrolenm Association (WSPA)
California Air Resources Board

Nerthrop/Grumman
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Chapter 2

‘Historical Trends in Toxic Air Contaminants and Associated Cancer
Risks in the South Coast Air Basin ard Vicinity

This chapter is a brief summary of the historic trends in toxic air contaminants and associated
cancer risks in the South Coast Air Quality Basin, More detailed discussions are provided in
Appendix II. :

2.1 Summarized Highlights

s As a result of sumercus State and District regulations, concentrations of 1,3 bufadiene,
benzene, carbon tetrachloride, meihylene chloride, perchloroethylene, trichloroethylene,
hexavalent chrominm, lead, and nickel have been reduced significantly in the Basin.

e These reductions in toxics exposure have resulted in 44 to 63 percent reductions in
carcinogenic risk to residents of the Basin since 1954,

2.2 Discussion

From 1986 to 1987, the District conducted a Multiple Air Toxics Exposure Study (MATES) to
determine the Basin-wide risks associated with major aithome carcinogens. Integration of
measured gmbient concentrations, population distribution, and health risk data for individual
chemical species constituted a method of estimating regional inhalation exposure, risk, and -
number of potential excess cancer cases. Of the 20 air toxics studied, benzene emissions and
" hexavalent chromiwm appeared to have had the greatest potential impact on the Basin’s
population at that time. The ARB has maintsined a network of six monitoring stations in
Southern California since the late 1980s to measure selected paseous organic and toxic metal
compounds. Examining this rich ‘historical data set provides perspective for the current
menitoring and modeling efforts of MATES-IL _

The trepds in cancer risks for the six siations are shown in Figure 2-1. The methods used to
prepare this_fieure are discussed in Appendix [T. Cancer risks are itemized by the six most
important TACs and three lumped categories category called “Gthers.” Diesel particulates which
are now considered carcinogenic but not measured in the past, are not inclided in this analysis.
Cancer risks have decreased significantly at all stations since 1990. Specifically, risks have
decreased by 63, 44, 56, 48, 56, and 48 percent at Burbank, Los Angeles, Long Beach, Rubidoux,
Simi Valley, and Upland, respectively. The improvement is primarily from reductions in -

benzene and 1,3-butadiene concentrations (70 to 80 percent) and secondarily from decreases in
hexavalent chromium concentrations (8 to 20 percent). :

Figure 2-2 compares the cancer tisks from MATES-I and MATES-IL  The MATES-]
measurement program took place from May 1986 to April 1987, whereas the MATES-II
measurement program was conducted from April 1998 to March 1999, Three stations are
common to both studies and they are Los Angeles {LA), Long Beach (L.B), and Rubidoux {RU).
Only pollutants common to both sampling programs are shown in Figare 2-2. In addition,
cadmium and ethylene dibromide are eliminated in the comparison since their detection limits are
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- significantly different between the smdies. The data from MATES-I are taken from Tables 4-1
and 42 of tha MATES-1 report (SCAQMD 1988). Cancer risks since MATES-I have decreased
by 76, 73, and 55 percent at Los Angeles (LA), Long Beach (LB), and Rubidoux (RU),
respectively. -
Figure 2-3 shows the network means for various TACs for each year along with the 90 percent
confidence intervals. Statistically significant reductions in mean concentrations have occuired
gver the period 1990 to 1997 for 1,3 butadicne, benzene, earbon—tewachloride—methylene I
chloride, perchlorosthylene, trichloroethylene, hexavalent chromium, lead, and nickel.
Nusnerous State and District regulations, such as the Low Emissions Vehicle (LEV) Program, the
Toxic Hot Spot {AB2388) Program, reformulated fuels. and- Regulation XIV have contribated to |

these significant improvements.
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Figure 2-1
Trends in Cancer Risk in the South Coast Air Basin and Vicinity
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Figure 2-2

Comparison of Cancer Risks from MATES-I and MATES-II Measurements
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Figure 2-3

Trends in Selected Toxle Air Contaminants

-. Tick mark represents the mean; hars represent the 90 percent
confidence interval about the mean.
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Chapter 3
MATES II Monitoring Program

The monitoring portion of MATES-II was designed to measure numnerons air toxic compounds at
- different locations in the Basin in order to establish a baseline of existing air toxic ambient
concentrations, as well as risk level data, and to assist in the assessment of modeling
performance accuracy. Ten sites were selected and air samples were collected for up to one year.

3.1 Site Location and Monitoring

With the input from ATSTRG and the Environmental Justice Task Force, ten MATES-IT sites
were selected. Five were selected to provide continnity with the ARB long-term trend sites (Los
Angeles, Burbank, Long Beach, Rubidoux and Upland/Fontana). The Pico Rivera site was
selected because monitoring equipment was available from the EPA-sponsored PAMS program.,
Anaheim was chosen for geographic equity, such that at least one site existed in each of the four
counties. Wilmington, Compton, and Hhmtington Park were new sites selected o exdmine
environmental justice concerns. Becanse the fixed site locations are based on EPA guidelines for

“neighborhood scaie”™ monitoring, each of these sites may also be representative of adiacmt
communities. Table 3-1 and Fjgure 3-1 shows the location of the monitoring smas

Table 3-1
MATES II Sites
Abbr, Site Perind of Record - Address
Fixed MATES H Sites :
AN Anaheim 4/20/98 - 3/25/59 1010 5. Harboe Blwd., Anzheim
BU °  Bubaok 405198 - 3731739 228 W. Palm Ave, Burbank
CP Compton TI22/98 — 3/3149 720 N. Bullis Rd, Cempton
FQ Fontana 4/05/9% — 3131499 14360 Amrow Hipirway, Fontana
0r Huntington Park &/10/58 — 3/31/99 6301 8. Senta Fe Ave., Hantington Parl
LE Lonp Beach A4/05/98 — 3/31/99 3648 N. Long Beach Blvd., Long Beach
LA Los Angsles 40598 — 373199 1630 N. Main St., Los Angeles
PR Pico Rivera 4/23/98 - 3/3199 3713 B-Sam Gabriel River Parkway, Pico Rivers
RU Rubidoux : 5/29/0% — 373199 5888 Mission Blvd, Rubidowx
L WI Wilmington 7f31/98 — 3/31/99 200 E. Lomita Blvd., Wilmington

At each site, sampling equipment included particniate samplers; canisters; and carhnnyl.

samplers, as well as equipment to measure key meteorological parameters. At the five long-term

trend sites, moniiors also measured ozone, oxides of nitrogen, and carbon monoxide. The ARB -

and AQMD shared the respomsibility of performing laboratory analyses for VOCs and
particulates. All polycyclic aromatic hydrocarbon (PAH) samples were analyzed by ARB; all
carbon analyses (elemental and crganic} were conducted by AQMD. Appendxx TI-A contains a
detajled description of the analytical methods used,

Sampled compounds are listed in Tables 3-2 and 3-3. The first table shows those compounds

that were measured on a routine basis, while Table 3-3 depicts those compounds that that were |

3-1
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sampled on 2 more limited basis, if their presence were suspected from nearby sources, (A
careful screening process was established to deteonine the listings in Tables 3-2 and 3-3. Unit

risk factors. prior data, and analvtical capabilities were considered from an criginal candidate list

wlhich included all state and federally desicnated toxic air contaminants. A subgroup of the

ATSTRG was tormed to consider these facters, from which the final lists were derfved.)

The sempling schedule followed the USEPA National Air Menitering schedule for parifculate
matter which is once every six days for 2 twenty-four hour period from midnight to midnight. l

3.2 Findings

Results of the data focus on the following key topics:

intersite comparison of ambient toxic concentrations and cancer nsks among the ten
fixed sites,

. # seasonal variability of ambient toxic concentrations, and
& comparison of species and source apportionment of cancer risk among the sites.
Table 3-2
Routinely Measured Componnds
CAS No. Chemical Name CAS Np, Chemjcal Name
71432 Benzens SGO00 Formaldehyde
740439 1,3 Butadiens 73070 Acetaldehyde
106467 Dichlorobenzens (ortho- & para) Aretone
15014 ¥inyl Chlocide 1440382 Arseric _
414 Etlryl Benzene Chromdum: -
Toluene 7439921 Lead
Xylene {m-, p-, 0-}. T440020 Micksl
Sryrene Cabalt
56235 Carbon Temachlondes Copper
&7663 Chlomform Mangzanese
75343 Dichloroethane [1,1] 7723140 Phosphorous
Drichiorpethylene [1,1] Selenitm
73052 Methylene Chloride Silica
127184 Perchloroethylena Silver
74016 Trichloraethyiene Zinc
74783 Chloromethane - PAHS
Flemental & Organic Carbon
Table 3-3
Compounds Considered for Measarement Based on Local Factors
Compound Cempounit
Acrylonitrile Dioxins & Furans
Di{2-ethythexyDphthalate Asbestos -
Glycol Ethers Fine Mineral Fibers
Tolugne-2 4-diisocyanats BaP
Tolene-2 6-ditsoeyanabe
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3.2.1  Intersite Comparison
Concentrations

Figure 3-2 compares mean concentrations for each site along with its 10" and 90% percentile
confidence intervals for the important carcinogenic compounds measured.

The charts for 1,3-butadiene and benzene show that the spatial patterns for the two pollutants are
highly correlated. That is, peaks for both poliutants occur at Compton and Huntington Park and
minimum values ocecur at Anaheim, Fontana, Long Beach, Pico Rivera, and Rubidoux. These
. differences are statistically significant and understandable since 1,3 butadiene and benzene are
hoth products of on-road vehicles.

The spatial pattemn of carbon tetrachlorids is flat, as concentrations over the ten sites vary by only
ten percent. In additien, observed 1995 annual concentrations of ¢arbon tetrachloride at Santa
Barbara and Chula Vista, sites well outside the South Coast Air Basin, are 0.10 ppb (ARB,

1999). This is in the range of values observed at the ten sites shown here. This waplies-shows
that there—any—i5—ne local source_influences of carbon tetrachioride have and-that-the ohserved
eencentrations-ave essentially been reduced to near background conditions.

Huntington Park and Compion have higher p-dichlorobenzene concentrations relative to the
. other eight sites. Ambient styrene concentrations at Anaheim are, on average, more than twice -
the fevels measured at the other nine sites, This impiies local sources of p-dichlorobenzene at
Compton and Huntington Park, and of styrene at Anaheim. The large variability in the data at
Huntington Park and Angheim indicate that the source {m‘ SoUrces) are proximate to the monitor
such that on some sampling days the wind directs the emissions to the monitor and on other days
the emissions are directed away from the monitor. Further analyses identified three majnr
sources of styrene upwind of the monitoring site at Anaheim,

Peak perchloroethylene concentrations occur at Burhank and minimum concenirations cccur at.
Fontana, Long Beach, Pico Rivera, and Rubidoux. Trichloroethylene concentrations at the Los
Angeles site are two to six times greater than the concentrations measured at the other nine sites.
Trichlorocthylene concentrations at Ansheim are 2lso elevated relative to Burbank, Compton,

Fontana, Huntinpton Park, Long Beach, Pic¢ Rivera, and Rubidoux. These mffm'mwes are -
statistically significant at the 90 percent confidence {evel.

Formaldehyde and acetaldehyde are both primarily directly emitted and secondarily formed via
chemical reactions in the atmosphere, with the principal source of tormaldehyde, acetaldehyde,
and their precursors being on-road mobile sources. The spatial pattern for formaldehyde and
acetaldehyde is similar, which is reasonable given that both pollutants have common sources.
Concentrations over the network vary by a factor of two. The downwind sites of Pico Rivera and
Rubidoux have relatively high concentrations, which is also reasonable given that formaldebyde
and acetaldehyde are secondarily formed.

The pollutants of #cetone, methyl ethyl ketone, hexavalent chromivum, nickel and selenium each
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vary over the network by a factor of two to three. Burbank has higher methyl ethy! ketone
concentrations than the sites of Los Angeles, Fontana, Huntington Park, Long Beach, and
Wilmington; hexavalent chromium is highest at Rubidoux, Compton, Huntington Park, and
Burbank; nicke! iz highest at Huntmgton Park and Pico Rivera; and selepium is highest at
Humtington Park.

Elemental carbon is included in Figure 3-2 since it is treated as 4 sumrogate to diesel particulate
matter. J2ad and elemental carbon exhibit somewhat similar spatial patterns. Huntington Park
and Pico Rivera have the highest concentrations for both pollutants, while Anaheim and Long
Beach have ﬂlﬂ lowest cﬂncentratmns

3.2.2  Intersite Comparison
Cancer Risk - Uncertainty in Risk Assessment

There are inherent uncertainties in risk assessment with regard to the identification of compounds
as causing cancer or other health effects in humans, the cancer potencies and Reference Exposure
Levels (RELs) of compounds, and the exposure that individuals receive. It is common practice
to use conservative (health protective) assumptions with respect to uncertain parameters. The
uncertainties and conservative assumptions must be considered whern evaluating the results of
risk assessments. The following summarizes major areas of uncertainty and the assnmpfions
used 1¢ address them.

Since the potential health effects of contaminants are commonly identified based on animal
studies, there is uncertainty in the application of these findings to humans. In addition, for many
compounds it is uncertain whether the health effects observed at highgr exposure levels in the
[aberatory or in occupational settings will oceur at lower environmental exposure levels. In order
to ensure that potential health impacts are not underestimated, it is comenenly assumed that
effects seen in animalg or at high exposure levels could potentially oceur in humans following
ow-level envirenmental exposure (albeit at a lower rate), unless there is specific evidence to the

contrary.

The estimation of cancer potencies and RELs is another major area of uncertainty. Estimates of

potencies and RELs are derived from experimental animal studies or from epidemiological
studies of exposed workers or other populations. Uncertainty anses from the application of
potency or REL values derived from this data to the general human population.

With regard to cancer potencies, if the potency estimate is derived from animal studies, it is

common practice by regulatory agencies to use an upper bound estimate of the potency of a

compound in order to ensure that risks to hwmans from a given exposure are not understated.
Similarly, the RELs developed by regulatory agefcies commonly incorporate safety factors to
ensure that they are health protective. :

Uncertainty also exists in exposure estimates that are used to estimate risks. The risk assessment

3-3
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procedures used by the District assnme that there is no difference between indoor and oudoor
pollutant concentrations although such differences may exist. The procedures also assess
exposures as though individoals residing in the vicinity of a source remain in this location for a
lifetime of 70 years. A different set of exposure assumptions may lead to lower exposure
estimates and consequently lower risk estimates.

There is further debate as to the appropriate ievels of risk ascribed to diesel particulates. -
CalEPA, in recommending a cancer risk level of 300 in a million per microgram per cubic meter
(ug/m®} of diesel parsiculates, considered evidence which suggested disse! risks as low as 150 in
a million to as high as 1;5002.400 in 2 million per ug/m®. The USEPA has not vet declared |
diesel particulates as a toxic air coptarhinant. Thus, the selection of a dsk factor for diesel
parcicilates can have a substantial effect in assessing overall risks; however, #teven using the
lowest bound of the CalEPA-recommended risk factor {150 in a million) does not change diesel's
domination in the overall risks. For purposes of this study, and to be consistent with ¢he
approaches used for other toxic polltants, the CalEPA recommended value of 300 in a million

per ug/m’ is used.

Despite its inherent uncertainties, risk assessment remnains the most useful tool available for

. estimating the potential health risks due to low-level environmenta! exposures measuring

progress, and comparing between various locations. Several agencies are undertaking efforts to
further refine the risk assessment process. .

323  Intersite Cnmﬁ arison
Cancer Risk

The total carcinogenic risks for the ten fixed sites are shown in Figure 3-3 (top chart). Two other
charts are shown in the figure: one shows the risks from pollutants associated with mobile
sources (middle chart, excluding diesal) and the other shows the risks from pollutants agsociated
with stationary sources (bottom chart). Cancer risks are itemized by six key TACs (benzens, 1,3-
butadiene, hexavalent - chromium, carbon fetrachloride, perchloroethylene, and para-
dichlorobenzene) and four lumped categories. The lumped category labeled “Carbonyls”
consists of formaldehyde and acetaldehyde; the category labeled “Other VOCs” consists of
chloroform, ethylene dibromids, ethylene dichioride, methylene chloride, and trichlorosthylene;

. the cafegory calied “Other PM” consists of arsenic, beryllium, cadmium, nickel, lead, and

selenium; and lastly the category named “PAHs” consists of benzo(a)pyrene,
benzo(b}flnoranthene, benzo(k)fluoranthene, dibenzo{a h)anthracene, and ideno(1,2,3-cd)pyrene.

As shown jn the top part of Figure 3-3, cancer risks over the network vary by oearly a factor of
1.7, ranging from a low of about 310 in one million 2t Fontana, to 2 high of about 530 in cne |
million. The higher levels are about the same ai Burbank, Huntington Park and Compton. Note
that 1,3 butadiene, benzene, and the carbonyls contribute 57 to 69 percent of the risk and as
stated earlier the principle source of these toxics is the on-road motor vehicles. Also the misks
from mobile sources vary by a factor of 2.0, whereas these from statienary sources vary by a
factor of only 1.5. As seen in the bottom of Figure 3-3-, the risks from stationary sources are I
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fairly uniform throughout the MATES II networle. In other words, most of the spatial varfability
observed iIn the monitoring network is from 1,3 butadiene, benzene, formaldehyde, and
acetaldehyde, -pollutants associated with mobile sources.

Figure 3-4 shows total carcinogenic risk -including the diesel particulate contribution. - The
- assumed unit risk factor for diesel particulate is 3.0x10” (ug/m?)". Research by Gray (1986).
which was —asdused by ARB (1998} in their Identification of diesel exhaust-as a toxic eir
comtarninant, is used here to estimate diesel patticulate concentrations from the elementa! carbor
concentrations. Gray (1986) showed that approximately 67 percent of the fine elemental carbon
mass in the Los Angeles atmosphere comes from diesel engine emissions, and that of all diesel
exhaust particles emitted, elemenial carbon averaged about 64 percent of this total. Theréfore,
diesel particulate concentrations are estimated by multiplying the elemental carbon

concentrations by 1.04 (67%/64% = 1.04). It should be noted that elemental carbon

concentrations were not measured at Compton and Wilmington {(due to physical limitations) so
Figure 3-4 only shows the total cancer risks at eight of the ten fixed sites. In the figure, “Other”
refers to the total contribution from the carbon fetrachloride, para-dichlorobenzene,
perchloroethylene, other VOCs, hexavalent clwomium, other PM, and PAHs.

The addition of diesel particulate toxicity dramatically increases carcinogenic risk. 'Risks range
. irom a fow of abeut 1120 in one million at Anaheim and Long Beach, to a high of about 1740 in
- one million. Those sites with the kighest measured risk ievels, Huntington Park, Pico Rivera,
Los Angeles, and Burbank, are indicative of the urban core area sumounding Dowrntown Los
Angeles. Diesel particulate, 1,3 butadiene, and benzene (all mobile source related) contribute 87
0 91 percent of the risk. '
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* (AQMD) and (ARB} refer to laboratories conducting analysis.
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3.24  Seasonal Variability

Monthly network mean concentrations and their 10" and 90™ percent two-tailed confidence
. intervals are shown in Figure 3-5 for 18 of the measured poliutants.

Not all the pollutants exhibit a seasonal pattern but those that do follow two discernible patterns.
Benzene, 1,3 butadiens, methylene chloride, perchioroethylene, methyl ethyl ketone, Jead, and
elemental carbon exhibit wintertime maximum and summertime minimum concentrations. This
pattern is due to local seasonal meteorological conditions. Typically in late fall and winter, light
winds result in reduced ventilation and late night and early morning spface inversions trap
emissions from ground-level sources, such as on-road vehicles, and inhibit the vertical dispersion
of pollutants, whereas, increased ventilation is typical of the summertime months. Stronger land
breeze/sea breeze circulation and increased insulation results in increased wind speeds and
increased vertical atmospheric dispersion and subsequenily reduced ambient concentrations.

Formaldehyde, acetaldehyde, p-dichlorobenzene, and nickel exhibit a different seasonal pattern,
which is a summer/fall maximum and a winter/spring minimum. Depending on the polintant
there are two potential causes for this pattern. Much of the measured formaldehyde and
acetaldehyde are secondarily formed through photochemical reactions and thus the pattern
follows cycle of increasing solar radiation. The peak is delayed since summertime is also the
time of increased ventilation and vertical muxing which fends to reduce concentrations.
However, late summer/early fall 15 a time of high insulation but somewhat reduced ventilation
and vertical dispersion. ' :
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It is speculated that wind blown or mechanically disturbed ¢rustal tnaterial is an important source
of nickel. However, the original source of the nickel is man-tnade activities, which then are’.
. deposited on the surface of the soil. Wind blown dust is greatest duding the dry season (i.e.,
summer and early fail) and least during the rainy season (winter and early spring), thus possibly
explaining the seasonal pattern of the nickel cencentrations. '

Seasonal variations of the total cancer risks from the individual species are shown in Figures 3-6
and 3-7. The monthly values should be viewed as toxicity weighted concentrations and not as
cancer risks since risks should be assessed based on long-term ambient exposure. A strong
wintertime peak is shown in both fipures. This is because much of the toxicity comes from
pollutants that exhibit sirong wintertime maximums, such as 1.3 butadiene, benzens, and diesel
- particulate,

In addition to monthly total carcirogenic risks, Figures 3-6 and 3-7 aiso show the monthly risks
from pollutants associated with mobile sources and monthly risks associated with stationary
sources. Note that the mebile source pollutants account for nearly all the monthly variability in
the risk. Mobile source risk varies by a factor of about four, whereas staticnary source risk varies -
by only a factor of 1.3, Therefore, most of the seasonal varjability, observed in the monitoring
network, is from the mobile source pollutants of 1,3 butadlene, benzene, formaldehyde, and

acetaldeh}r'de

These seasonal results are intrisuing, since meteorology wonld be expected to canse similar
effects, whether stationary ot mobile.  There are several possible explanations for this

observation:.

1} While the three keyv mobile source toxic air contamingnts exhibit similar seasonal
trends, not all stationary source poilutants follow this pattern. The effect of different
seasonalities for statiopacy sources is somewlat “canceBable™ in an agoreeate setting,

23 Operations of stationary sources mav be more limited (e g.. daytime only; weekdav only,

etc.} such that differing resulis over a 24-hour Eermd may occur even under eomparable
meteorology

Vittually it mohile sources are emitted within 3 meters of the surface, whereas SOme
stationary scurces have much steater emission release hei @ts. _
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* (AQMD) and (Af{B} refer to the laboratories performing the analyses.
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Figure 3-6. Monthly variation in cancer risks* excluding diesel particulate toxicity,

* Estimates to illustrate seasonal variation, not representative of lifetime exposure.
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Figure 3-7. Monthly variation in cancer risks®* including diesel particulate toxicity.

* Estirnates to illustzate seasonal variation, not representative of lifetime exposure.

3.2.5 Species and Source Apportionment .

Figui‘cs 3-8 and 3-9 compare the percentage contribution of each toxic to the iotal risks,

excluding and including the diesel particulate toxicity respectively. The charts are a convenient
way of illustrating species apportionment and indirectly source apportionment. Note that at the
ten fixed sites the rnobile source pollutants of 1,3 buiadiens, benzene, formaldehyde, and .
acetzldehyde coniribute 57 to 64 percent of the cancer risks. With the inclusion of diesel
particulate toxicity, the percent contribution to the risk increases to about 90 percent. There is
relatively little variability of this apportionment breakdown throughout the Basin. However, the

percent contribution from mobile source actually increases at those sites with higher risks.
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Chapter 4
Emissions Inventory Development

The toxic emissions inventory for MATES II consists of three components: (1) On-Road
Mobile Sources; (2} Area and Off-Road Mobile Sources; and {3) Major Point Sources
and AB2588 Sources. The following is the description of how each portion of the
inventory was developed. More than 100 toxic compounds have been incorporated inta
the etpissions inventory. In the following sections, only the high-risk compounds (as
determined by their unit risk numbers and presented in Table 4.1) are presented.

4.1

4.2

On-Road Maobile Sources

- On-Road Mobile Sources include cars, trucks, buses and motoreycles. The on-

road mobile source emissions inventory Is a product off ARB's EMFACTG
emissions factors for 1998, developed by ARB; an imterpolation of SCAG's
{ransportation mode! between 1994 and 2000 for vehicle miles traveled (VMT)
and speed corrections; and distribution of e¢missions using Cal Trans/ARB's
model called DTIM? to 2x2 km grids.

The above process produces sthe emissions inventory for criteria pollutants (VOC,
NOx, PM, CO, 50x). Toxic compound emissions inventory is obtained by
applying latest ARB speciation prefiles to the VOC and PM emissions.

The diesel particle emissions are of special interest to this study since the
California EPA has classified the particle portion of diessl exhaust {from internal

- . combustion engines) as 2 toxic air contaminant, -These emisaions-are-elassifiod-as

Pilemissiens-wih-profile codes 425-and-116and-The method chosen to identify
diese] particulate uses the referenced particulate_speciation_profile. _Upon

reviewing the set of particulate profiies available from the ARB, onlv two profiles
were identified as internal combustion engines burnine diesel fugl. The profile

numbers and titles are as follows;

116 — Statignary Internal Combustion Frnoine — Diesel

425 — Dhesel Velicle Exhaust

Source categories referencing these two profiles are assumed o be sources of
diese] particulate. As shown in Table 4-2 and 4-3 diese] particulate emissions are

- primarily generated by on-road diese]l engines, off-road diesel engines, trains,

motor ships, and commercial diese] boats.

Stationary Point Sources

- The BCAQMD maiptains -two major emissions data banks: {1} The Annual

Emissicns Reporting (AER) system, containing emissions information on criteria




4.3

pollutants and some toxic compaunds; and (2) The Toxic Hot Spot (AB2588)
program comtaining emissions information en numerous toxic mmpcrunds For
the MATES Tl project, a contractor was hired to update the emissions mventory of
major toxic compownds by utilizing the existing. information, augmented by

special studies. The following steps were taken in developing the stationary point -

source toxic emissions inventory:

1. The AB2588 database was updated by conducting a survey of iop emitters.
The non-surveyed facilities' emissions were updated by applying growth
factors to adjust for economi¢ changes from the early 1990s to 1998

_ .Appropriate control factors were applied to sources whose emissions have
been reduced due to existing rules and regulations.

2. The non-AB2588 facilities' emissions were analyzed by uiilizing the 1997
AQMP point source inventory. This data bank contains information on
criteria potlutants such as particulate matter (PM) and volatile organic
compeunds (VOC). Appropriate PM or VOC speciation profiles were applied
to these emissions in order to obtain specific toxic compound emissioms.
Appropriate growth and control factors were applied to the 1993 ‘data %o
reflect 1998 conditions. In addition, several larger sources were reviewed to
determine if their emissions are correctly projected to 1998.

Area and Off-Road Sources

Area and off-road sources represent numerous small sources of emissions that can
collectively have significant emissions and can contribute to high risks. Examples
of area sources are: dry cleaners, pasoline stations, aute body shops, and chrome:
platers. Examples of off-road sources are: comstruction equipment, motor boats

and auplam:s Area source emissions are distributed throughout the medeling .

domain using surropates such as population, rtail and non-retail sales, or
employment. For the MATES I study, appropriate guwth and control factors
were applied to the 1993 area and off-road source emissions to reflect 1998
conditions. Three area sources, namely dry cleaners, gasoline stations and
chrome platers, were spatially distributed nsing surrogates as discussed below.

Perchlaroethylene Dry Cleaning :
Perchloroethylens dry clesning countywide emissions were apportioned

. according to the permitted annual ernissions and located at their specific address,

The perchloroethylene dry cleaning emissions were derived from California
import and domestic-production records. Total perchloroethylene emissions were
approximately 6.6 tons per day and distributed over 1,300 facilities in SCAB.

Retall Gasoline Dispensing
The retail gasoline dispensing countywide emissions were apportioned according
to the permitied annual emissions and Jocated at their specific address. The retail
gasoline dispensing emissions were derived from gasoline shipping and {axable
sales records. Retail gasoline dispensing emissions of approximately 18 tons per
day were distributed over 2,970 facilities in SCAB.

FT 1



4.4

Hexavalent Chromium Plating
The AB2588 program contains the larger chromium plating facilities. There are

approximately 74 plating facilities in the AB2588 program. In addition, there are
approximately 84 aerospace facilities that may do plating in the AB23588 program:.

- The facilty counts are rough approximations because some of the plating

facilities may not use (and thereby emit) chromium (specifically, hexavalent
chromium). (Some acrospace companies confract out their plating needs, and .
some facilities that do chrominm plating do not belong to specific emission source
categories.) N

To augment the AB2588 faciity list, a search was performed to identify the
stnaller chromium plating facilities. Small chromium plating facilities were then
represented by calculated annnal emissions, and focated at their specific address.
Four types of sources were identifisd: hard chrome plating tanks, decorative
chrome plating tanks, chrome anodizing tanks, and spray booths. Through the
aferementioned process, 87 smaller chromium facilitics were identified, asmgned_
emissions, and added to the MATES II modeling inventory.

Summary of Toxic Emissions

Table 4-2 presents the emissions fmm selected compounds by source category.
Figures 4-1 and 4-2 present the weighted emissions by the compoumds’ 1mit risk
factor (URF)._Table 4-3 presents the toxic emissions categorized by major source
catepories. Diesel emissions account for 80 percent of the uverall cancer risk as
shown in Figure 4-I. The other significant compounds are- 1,3 butadiene,

. benzene, and hexavalent chrominm. The on-road and oif-road mobiie sources

contribute to the majority of the risks as shown in Figure 4-2. Figures 4-3 through
4.5 show the spatial distribution of the location of emissions for dry cleaners, -
gasoline stations, and chrome platers. Figures 4-6 through 4-10 show the spatial
distribution of emissions for diesel particles, benzene, 1,3 butadiene,
perchlorocthylene, and hexavalent chromium, respectively.



Tabie 4-1

List of MATESIT .
Emissions Inventory Compounds .

COMPQOUNDS PROBABLE EXAMPLES OF TYFE OF OFERATION
1,1 dichloroethane landfill-flare, fugitive
1,3 butadiene mobile sources; petroleum industry
acetaldehyde combustion equipment
acetone* solvent use; degreasing
arsenic cil-fired equipment; flare; incinerator
benzens mobile sources; petroleum industry
cadmium plating operation; incinerator
carbon tetrachloride solvent use; degreasing; coating
chloroform coafing

chloromethane/methyl chloride |printing; laboratory

diese! exhaust

diesel engines

1,4 dioxane

|degreasing operation

elermental carbon

ldiesel exhaust: fugitive dust

ethylene dibromide

flare; incinerator

ethylene dichloride

flare; incinerator

|methylene
chloride/dichloromethane

efhylene oxide sterifizer
formaldehyde mokile sources; combustion equipment
hex chrome plating operation
lead flare; battery manufacturing; lead smelting
MEK solvent use; degreasing

degreasing operation; coating

MTBE

jgasoline consumption; mobile sources

nickel

ptating operation; incinerator

|organic carbon

|diesel exhaust; charbroilers

para dichlorobenzene

|consumer products, pesticide and herbicide mifg.

perc

|dry cleaning; scivent use; degreasing; fiim cleanmg

propylene oxide |chemical manwfacturing

selenium |oil-fired equipment; flare; incinerator

silicon” sand blasting '

styrene foam biowing

toluene petroleum operation; solvent use; degreasing;

coating

total chromium

lof-fired equipment; coating; incinerator

trichlorocethyiene

degreasing operation; coating; solvent use

vinyi chloride

incinerator

*Not toxic compounds: Eraissions listed for evaluating model performance




Table 4-2 -

Annual Average Day Emissions for the South Coast Air Basin

Emissions (tbs/day)
Polintant On~ Ofi- Foint AB2588 Area Fatal
Road - Road

Acetaldehyde® 5485.8 57703 338 37.1 189.1 11536.2
Aceione** 4945 8 48247 A543.5 5314 23447 4 372928
Benzene 219455 65334 2177 260.8 24954 | 31458.8
Butadiene [1,3] 4033.8 1566.1 8.7 20 1513 | 57599
. Carbon tetrachloride 6.0 D.0 8.8 1.8 0.0 C 10.6
- Chloroform 0.0 0.0 0.0 35.5 0.0 355
Dichioroethane [1,1] 0.0 0.0 0.0 0.1 00 . 0.1
Dioxane [1,4] 0.0 0.0 0.0 105.0 0.0 5.0
Ethylene dibromide 0.0 0.0 0.0 0.2 0.0 0.2
Ethylene dichloride 0.0 0.0 4.9 [7.6 0.0 225
Ethylene oxide 0.0 0.0 38.1 12.3 454.1 3244
Formaldehyde*- 16664.9 | 164993 521.6 674.7 1107.5 | 35468.0
Methyl ethyl ketone* 905.1 06.9 3240.2 385.9 | 145354 § 199735
Methylene chloride 0.0 6.0 1 13786 | 16736 0421.7 | 124739
MTEBE _ 584289 2679.2 40.5 4344 54737 | 67055.7
p-Dichlorobenzene 0.0 0.0 0.0 4.5 37356 3740.1
Perchloroethylene 0.0 0.0 46220 | 2249.1 | 22813.1 | 29684.2
Propylene oxide 0.0 .00 0.0 223 0.6 223
Styrene 1114.8 287.1 4470 | 3836.7 214 5707.0
Teluene 631876 | 110859 5689.6 | 36824 | 52246.7 | 135892.2
Trichloroethyiene 0.0 0.0 1.1 58.0 2550.3 26003
Vinyl chloride 0.0 0.0 0.0 4.3 0.0 4.3
Arsenic 0.1 0.3 2.7 0.7 21.4 - 252
Cadmium 16 I.5 0.5 0.7 27.5 ‘318
Chromium 2.4 2.3 3.9 2.2 3022 313.0
Diesel particulate 239063 | 223863 0.0 54 8153 | 471134
Elemental carbon*=** 275721 66090.3 T8 0.0 | 16770.5 | 51735.7
Hexavalent chromium 0.4 0.4 0.3 1.0 0.1 22
Lead 0.7 09 1.9 24.5 1016.3 1044.3
Nickel 2.5 22 29 21.6 85.6 1149
QOrganic carbon 164262 | 15381.8 . 0.0 0.0 | 108612.1 | 1404202
Selenium 0.1 0.1 3.0 57 2.6 11.6
Silicon** 68.6 67.6 167.2 0.0 | 248614.0 | 248017 4

*  Primarily emitted emissions. These materials are also formed in the atmosphere as a

result of photochemical reactions.

**  Aeetone and silicon are not toxic compounds. Their emissions are included here because they wen:
mteagured in the sampling program and were subse

evaluation.

guently modeled for the porpose of moded

*** Includes elemental carbon from al! sources (including diesel particulate).



Table 4-3. 1998 Toxics Emissions (Ibs/day) by Major Source Category for the South Coast Air Basin.

1,5 p-Dichloro- Methylene Perchiora  Trichioro- Formzlde- - Acetaide-  Diesel . -Hex.
Code  Source Catepory  Beowene  Butadiene benzene chloride - ethyiene - ethyleme - hyde kyde PM  chromium Micke! -
144 Fuel :
Cambustion
11@ Agticolur] 1.42 0,00 C 000 0.0 .00 000 015 URILH (R 0.0z .or
120 0l and Gas a557 062 0.0% 0.0 00 . 0.0n 121.01 1D 000 .02 (1111 I
Production
130 Petroleun: i1z L1 TS 1 .00 0.q0 o, 4 244 ol2 - oap 008 013
PRefining ) ’
40 " Cther 15093 348 ki EL] T30 0 50879 - 10RE7  BIZ34 B0 024
Mamifacturiog'ln : ’
Qustriml
150  Elecirip Utilifies 12.63 o4 oy . 008 000 0.0 358 04 00 .01 .28
1)) Oher Service 04,48 182 0.00 000 o.00 0.00 255.41 Iy o0 Q4 .18
and Comimarcs .
170 F.egidential 17161 0,00 000 05 .06 - 0.00 437.3} 8534 4N Q.02 X |
199 Crther 11,19 i.50 000 0.0 1314} 000 32.26 B4e Xy 0.05 (.05
Total . 49896 216 0.00 000 0.00 DOt 147897 M 81534 0,36 0.51
20 Waste Buroiog
200 Agricubturat 01 436 0. 4.0 0.0 L1 H . DR .00 0.00 044 040
Tbriz .' .
240 Ranpe LXL 13.47 G080 000 0o ate - HRET L00 noo 004 001
Management ' : :
230 Forest L 135040 [ L 0. .40 0.00 0,04 1.1 G0 040 .00
Managzmett . )
40 Incineration 1.39 0od Lt oo 009 0.00 L 400 .00 )] 00
209 Other .00 0G0 LXily 060 131} 0.0 .53 00 0.0 440 0.0
Tetal 1.3% 148.84 000 009 aan #.00 053 480 0.08 &40 &.01
300 Sovent Uze
3 Dy Cleaning 0.00 0.0 0.0 c0F 16130 .00 0.00 100 0.3 0.0 O 0
k| Degreasing 0.0 0.0 0.4 L5600 B5S422 25514 [EH 00 0.6 L g1 1)
3341 Architecural 11548 g0g 000 211749 000 .00 1300 11D 0. %] 000
Coating .
340 her Surfaes I0.1& 000 0.0 18632 00 - 000 14 400 0.0 ¢.00 00 -
Coaring . - ’
350 Asphak Paving 000 000 0.00 G0t 0.0 000 004 G200 0.0 .00 .0
0 Printing, {6 iz 0.0 (rad .00 0.00 877 .00 0.00 0.0 000
I . Consumer 0.0 000 353172 e LIS 0.0 S84 000 {0.00 003 00y
" Praducts ’
380 Imdusttial Sobient ol 000 0.0 gl Se0.A3 - 00} 0.0 4.0 AT 4.0t
Lz
R ’ Other 874 (.00 000 £.00 351,78 {01 0.0 .00 000 . 0o HRLI
Taotal 134,49 .88 353112 1@TTOSES 2665587 355134 wrad LRIl LR N 0.00
o Pedleum
Prooess, Staetge
8 Tramafer
410 O aut Gas 31828 0.60 0.4 060 0.0 G.00 0.3 .04 0G0 0.00- .00
Exbnatism .
4240 Peirolenm 244 0.00 05 000 000 6,00 Lt} 000 - 6o 0. 0.0
Refining : .
430 Priraleum 206,135 .00 0,00 0.00 00K 000 000 {00 Q.00 000 0.4a0
WMauketing - .
49 Cther BTE () 0,04 o0 121 0.ag 003 000 oo Q.00 0.0
‘Total Fefraleum 534463 0.0} LLELH £4.00 AL 440 64 © k0D 000 009 008
Process, Storage
& Transfer

{caniinued)



Table 4-3. Continued.

13 p-Dlchloro- Methylens Ferchlore Tricilors Formalde - Acetalde- Diesel Hex,
Code Source Category Beuzene Botadieme beozene  chloride  ethylene  ethylene hyde hyde PM  chromium  Mickel
SO0 lodustrial Processes _
51 Chemical 400 o.00 .00 0.an GO0 LN 3741 0400 0.00 oon 330
20 Fomd amd Q.06 0.0 e - B ik 0.00 {04 000 .00 0.00 1044
Agricubm]
460  Mineral Processcs LT 000 000 .00 000 LY .08 0.00 0.00 004 022
Fil) Mt Processes (.00 0.00 oo L o040 .00 164 G0 .00 0 1.BE
SE0 Wood and Baper 0404 QU .00 0.0 - Q.00 .00 03 050 . 050 0.00 0.0
92 Other LLELE 0.00 000 0.} .00 0o Q.00 0.00 0.8 0.0 LE
Toital 058 8.0 000 .00 4.H 0.0t 29.56 ¢.00 .40 .09 240
G0 Misceilansous.
Frocesses :
610 Pasticids Application 134291 0.0 20352 23.56 5971 0.0 338 D00 GO0 000 - 0409
620 Famming Opeations ¢ 0.0 GO0 0.00 0.00 O S o0 .00 0.0 co0 iz
&30 Construction and - OO0 000 0v} Lt .00 0.0 oge - 0,00 060 000 933
Demeliticn :
649 Entmined Road Duost Qo0 (A0 0.0 (00 0.00 D 00 LKLY 000 GO0 | S[a8
- Paved
650 Entained Road Dust .00 G0 R 000 LX) 000 .00 XL 0.00 000 {033
TS )
660 unplmadpf;r:: 0.00 000 0.0 000 Q.00 0.08 0.00 &.00 000 a0e ot
670  Fugitive Windblown .00 LLELH .00 0.00 G .00 080 o080 .00 LURE R F
Druzt .
.\I &80 Waste Digposal 0.0 000 Bt 0400 Tigsl 2409 000 4.0 o 000 .58
Y BES Natugl Spurces (KD 000 0 0.00 Q.00 0.00 0.00 0.0 111+ .00 Gu0g
650 MOR/S0% .00 LLEL) [EL 0.00 LiXi 0.00 .00 .00 Q.00 GOt . 000
RECLAIN
£9] ERC 10 000 .00 000 Q.00 000 0.00 4,00 L] G0 LLLHE
692 Hift Q.40 0.00 0.1} 000 0.0 000 .00 040 .00 G0 Q.0
693 WER Exemption 04 .00 0.00 G A0 000 0.0 0.00 0.00 121 .00
94 Ful= 5182 000 {000 0 2400 000 [HEL DU 000 .00 0.06 000
&35 ODC Conversian 000 03} 0.0 040 .00 000 .00 0.00 0.00 0.0a 0,00
o) Chher 0.00 00 0.0 cor OB 0o L 000 .00 0. 000
Total 154193 4.4 203,92 23.46 7512 008 138 LKL .04 o0 8539
700 Om-Raad Yehicles
TH) Light-Duzty 1413302 258234 0.04 000 006 40 89207 16E0.57 G74.52 {20 114
Pazgenmer ’
X Light-and Madium- 620422 1224.73 0.0 a0 0.0 40 31606 G98.20 34685 0% - 050
Dty Traehes .
T HerneDuty Gas 52293 85,42 004} 0K} 000 000 10318 %13 0.0 0.08 LIE)S
Trucks ' :
741 Heavy-Duty Diese!  EGE.43 76,77 0 0.0 0.0 DA Sedsfr 2970080 ZITEDLEG 0.0 034
Trusks C
P50 Maobreyelss 23059 61.20 LR 000 004 .} L9909 . 47.84 0.0 a1 008
760 Heavy- Dty Dcse] - 2590 246 OB 000 G0 (0o 15044 9517 115.07 il 0.8
Urban Bus
790 Other Q.00 .00 408 008 04 000 400 0.8 .00 {1 0.6
Total 110553 403352 400 0.480 2.00 b8 3666485 SIERED  13HDS0 .39 is

(eawtinnsd)



Table 4-3.

Concluded.
1,3 p-Dichlor- Methylene Perchlore Trichloro Formalde Acetalde-  Diescl Hea,

Code Source Catepory Benzene Butadienc benzene ehloride  ethylene  eihylenc hyde hyde PM  chrominm . Mickel ]
B00  Other Moblle ' '
‘810 Off-Bead 283470 #93.2T - oo 0.0 00 o0F &7 658 44 95.34 k24 1.33
: VYchicles .

B3 Cammericial g0z 4.54 0 0.040 LEL) 009 22557 14075 20000 3440 UELH
Boats . .
820 Treins E3.06 7,89 a0 .04 0.9 §.00 61078 J05.2F 10315 400 0402
83 Bhips 19117 1681 L H 05 0600 000  TI0E49 65057 517644 GO0 0408
B Advcraft - t3.az . 336 .00 0.00 0.08 X1 1056 424 0.00 .10 o.00
Govermment o
fel  pdrrafe- Other 4473 265957 .00 000 200 400 197494 &Ik 0.00 .04 005
M Mobile  [549.63 32802 0.0 (.00 .00 400 BTO08 1660 15B613T b2 .38
) Equipment
880 Udlity  996.13 24035 .00 0.0 0} .00 BO3.4T 21718 {0 {06 033
. Eq!upmwt
891 ScepsBiogenics G100 00 b} UL H 0.4 400 [IRE 0G0 UTL LA L] 0.
892 Channel Shipping 000 O 0.1 L) R H 0.0 0o LR iy LRI
£33 OCS and Relnted I RE 0.1 0 0.6 LE 0.0 0.00 400 0.0 000 .00
Saurncs '
N Tidehead 000 0.06 Q0 FREY 300 0.er .00 00 0.4 000 0.0
Totzl 653338  1566.10 04 0.00 LX) 000 1649934 5FR2T 1138630 037 2l
900 Unspecified 006 0. LIl &.0% LFRILT ERET LR .01 0,04 000 0.
. Sonrees
A ISEE 266581 1 448 isf3ab 2E09.10 5199 6T4.73 &1l £42 00 21.63
Sourres
Tatal Statfonary aud 297985 L6002 IM0IZ LTI 29GR40 260R33 T 230381 256017 BI0UN: LA45 110,14
Area Sourecs .
Tomal Oo-Road 2194553 4033.32 0AD 0.4H) &0 000 1566485 S4BS5R0 23WEFH) 0.3% 2.2
Vrhirles
Taotal Oiktsr Moblle 51338  1566.10 400 0oR 000 oG 1649934 SVT0.2T 2I3R6.30 037 221
Grapd Totzl J145876  5759.93 oz (247390 2968420 124609532 3546840 1153623 4711337 1.1 11488




Inciuding Diesel Particulate Toxicity

B Diesef particulate

i 41,3 butadiene

B penzene

M cabaonyls

M patchicroathylene

B Other VOC

B Hexavalent chromium
HOther P

Excluding Dlesel Particulate Toxicity

El1,3 buladiene
Whanzene

Boarbonyls

- | Eperchioroatiylene
EGther VOO

B Hexavalont chromum
OGther PM

Fipure 4-1. Species apportioniment using toxicity-weighted emissions.
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Including Diesel Particulate Toxicity

O on-Road
OK-Road
M point
OAB2588
B ires

Oon-Road
BoftRoad
M Egint
OaB2588

Barea

. Figure 4-2. Source apportionment using toxicity-weighted emissions.



w Facility

N/ Freewny

M

Figure 43 Spatial Distribution of Dry Cleaners



Lt ] 2 ) 100 Hilex

Figure 4.4 Spatial Distribation of Gas Stations
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‘Figure 4.5 Spatial Distribution of Chrome Plating Facilities
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Chapter 5
Regional Medel Evaluation

As part of the overall objectives of the MATES-II Program to estimate risk throughout the Basin,
computer simulation models (state-of-science 3-dimensional computer models) were utilized.
This chapter discusses the results of the regional modeling efforts, More detailed discussions of
rode] input preparaticn are provided in Appendix V to this document.

5.1 3-Dimensional Simulation Models Evaluated

For the regional model simulations, the Urban Airshed Model (UAM) was used o simulate the
dispersion of air toxic compounds based on their emission rates as discussed in Chapter 4. The

UAM has been the U.S, Envirommmentzl Protection Agency’s (U8, EPA} recommended model

for czene attainment demonstrations. There are several models enrently available for ozone

. sinmlation. These models are undergoing evaluations as potential models for the next Air Qual-

ity Management Plan (AQMP) revision. While the -11.S, EPA’s version of the UAM may be

considered dated, the model has been proven for ozene air quality analysis. Specifically, the dis-

persion algoyithims are still appropriate to analyze the dispersion of inert species {or compounds).

As such, the UAM is used to simulate the dispersion of the toxic compounds discussed in Chap--
ter 4.

In addition to the U5, EPA’s version of UAM, a special version of UAM {called TJAM-TOX) is
applied to simulate the atmospheric reactions of volatile organic compounds (VOCs) and oxides
of nitregen (NOx) f¢ account for the formation and/or destruciion of several toxic VOC com-
pounds, Specifically, the UAM-TOX is used to model VOC compounds such as 1,3 butadiene,
tohiene and styrene (which react in the atmosphere) and carbnners such as formaldehyde and ac-
etaldehyde (which form in the atmosphere).

Figure 5-1 shows the modeling domeig used in the modeling analysis. The homzontal medeling
domain ¢overs 210 km from west to east and 120 km from south to north. Each horizontal grid
cell 152 x 2 km in resolution. Five vertical layers are used in the simulation. The UAM and
UAM-TOX are applind to a full year of hourly meteorological data, The simulations are for the
MATES-II monitaring period from April 1, 1998 to March 31, 1999, '

5.2 Texic Compounds Modeled and Model Performance (Goals

A total of 34 compounds are modeled, and 29 of the modeled ccmpnundé have measurements

collected at the 10 MATES Il sites. Table 5-1 provides the 10 MATES 1I site average of the =

modeled and measured annuaf average concentrations of the 29 toxic compounds. The field in-

strument’s monitoring detection limit for the 28 compounds are also provided in Table 5-1, Sev--
eral toxic compounds have measured average concentrations at or slightly above the detection

limit. As such, model simulations of these compounds are typicaily lower than measured and are

often not comparable to the detection limit levels.
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Figure 5-} MATES-II Modeling Domain

The output of the UAM and UAM-TOX models &s given as 24-hour average concentrations for
the one-year pericd modeled. For the current analysis, the 24-hour gverage concenirations are
compared to the comresponding measurements (that are also 24-hour average values). Tradition-
ally, risk calculations are based on annual averaped concentrations. While variations may exist
hetween model simmlztions and measurements on a daily basis, the longer-term averages tend to
be more similar.

Mode} performance goals have not been cstablished for simulating toxic compounds. However,
basad on prior ozone model evaluation experience,- VOC model performance can vary by as
much as an order of magnitude while ozone mode! performance can vary by as mmuch as 50 per-
cent. In addition, based on prier AQMP ozone modeling applications and recent information re-
garding mobile source emissions, it is anticipated that higher measured ozone levels will be un-
derestimated in the current analysis. No attempt is made at this time to test the sensifivity of the
model simulation. As such, it is expected that mobile source risk contributions will be underes-
timated by the simulation models. '



" Table 5-1
Toxic Componnds Modeled and Measored at the 10 MATES-II Sites

Modeled Measured  Measurable Detection Limmit

Apnual - Annval - (ng/m’)
Average Average [Percent Non-Detecis]
Toxic Compound {(tg/m*) (Ug/m’) ARB AQMD
Benzene 3.13 . 3.53 0.639[4] . 0319[1]
1,3Butadiene : 0.34 - 0.79 (.088 [ 4] (.221 [14]
p-Dichlorobenzene - 0.24 0,92 1.202 [ -] 0.601 [47]
Methylene Chloride 1.08 - 2.65 3.476[72] - 0.348[4]
Chloroform 0.08 0.24 0.098 [14]  0.488 [94]
Perchloroethylene 2.46 1.96 0.068 | 3] 0.678 [17]
Trichloroethylene 0.26. 0.43 0.107[311  0.537[78}
Carbon Tetrachloride 0.78 0.65 0.12610]  1.258 [90]
Fthylene Dibromide 0,01 0.38 - 0.768 [100]
Ethylene Dichloride - 010 0.26 -- - 0.405 [98)
Vinyl Chleride 0.01 0.26 -- 0.511 [100]
Formaldehyde 549 482 0.12312] 0.123 [ 2]
Acetaldehyde _ 521 3.17 0.180[ 3] 0.180 f 3]
Acetone 2.78 5.00 -- 0.238 [ 0]
Methyl Ethyl Ketone 1.72 106 0.295[21] - 0.295[21]
Styrene : 0.53 1.23 0.426 [ -] 0.426 [25]
Toluene 12.17 12.98 0.75412]  0377[2]
1,1 Dichloroethane ' 10.03 0.20 -- 0.405 [100]
" Chloromethane 1.24 1.31 - 0.206[0]

Arsenic 1.6% 1.56 0.003 [95]  0.004 [100]
Elemental Carbon 340 336 - -
Organic Carbon 592 6.43 - --
Chromium 0.01441 0.00487 0.002[ 6] 0.002 [84]
Hexavalent Chromium 0.00024 0.00018 0.002 [84] 0.00006[ 4]
Cadmium 0.00193 0.00605 o - 0.001 [99]
Lead (poinf sources) 0.00292 0.0197 0.003 [ 0] 0,061 [-]
Lead (area sources) 0.04808 0.0197 0.003 [ 0] 0.001 [ -]
Nickel 0.00775 0.00872 0.002(9] 0.001[2]
Selenium 0.00160 0.00197 0.002[83]  0.001 [47]

However, when ARB finalizes the latest version of the on-road mobile source emissions factor
model (EMFAC) and new off-road mobile source emissions, the model performance will be re-
evaluated. Detailed discussions of the model performance are provided in Appendix V.
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5.3 Model-Estimated Spatial Concentration Fields

Figure 5-2 shows spatial concentration fields simulated by the UAM for six of the 34 compounds
(benzene, 1,3 butadiene, perchloroethylene, elemental carbon, hexavalent chromium and- par-
ticulate emissions from diesel-fueled internal combustion engines). As seen in Figure 5-2, con- -
centration levels vary throughout the Basin with higher concentrations generally seen close to-
their emission sources. For mobile source compounds such as benzene, 1-3 butadiene, and par-
tieulates associated with diesel fuels, higher concentration levels are seen along freeways and
freeway junctions. In addition, higher concentrations of benzene and 1,3 butadiene.are estimated -
in and around major airports. In particular, benzene and 1,3 butadiene tend to be higher around
thé Los Angeles International Airport area and in the south central portions of Los Angeles
County. In addition, from Figure V-11 in Appendix V. it can be seen that particulate levels tend
to be higher in the sauth -::entral pnrtmns nf Los Angeles Cuum::,r and nﬂ‘shnrc uf San Pedm and :

For perchloroethylene, higher concentrations are predicted in the Anaheim area as well as in the
San Fernando Valley compared to other areas in the tnodeling domain. In addition o the highcr
perchloroethylene levels at Anaheim, high concentration levels of styrene are observed in No-
vember 1998 (see A]]pendnc V). However, measured styrene levels during the other menths are
much lower, As seen in the spatial concentration field for styrene, (shown in Appendix V),
model estimated annual values (located six to eight km from the Anaheim site) could be as high
as the Jevels measured at the Anaheim location. This implies that the Anaheim rnumtonng site
may be generally upwind of the sources of st}rrcne .

54 Risk Assessment Calcnlatmns

Based on the spatial concentration fields estimated by the simulation models, risk estimates can
be calculated for each grid cell of the modeling dornain. There are two approaches for calculat-
ing tisk [one is weighed by population, the other is using the mode! estimated concentrations ard
simply multlplymg by the cmnpound‘s unit i‘lSk factor (UR.F)] The pnpulatmn wclghted nsk
calculation is more approptiate. - : pach : ErEa—

time.—The annual average concentzation fc-r the nsk calculatmns are ba:sed on ﬂutdnur mncen—_
trations. {The annual average exposure to_individuals from volatile chemicals may be higher if
there are indoor chemical sources. For particulates, the indoor concentrations may be somewhat
less. People may spend a large percentage of their time indoors.) The second approach does not |
assume any population in the caleulation and is more appropriate when comparing with meni-
tored concentrations. As such, both sets of numbers are provided in this Chapter. :
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Figure 5-2a. Annual average benzene concentrations simulated for the Basin.

Madmum Yalue = 2,44
Minimurn ‘alua =2 0.9

Figure 5-2b. Annual average 1,3 butadiene concentrations simulated for the Basin.
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Figure 5-2¢. Annual average perchloroethylene concentrations simnlated for the Basin.

N oadenum Yalus = 6,32
Mintmur Yoloe = 0,48

Figore 5-2d. Annual average elemental carbon concentrations sienulated for the Basin.
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Maslraum Yolye = 3.32
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Figore 5-2e. Annual average hexavalent chromium concentrations simulated
for the Basin.

Meaimum Yolue = 38,17
Mrimurm ¥alue = D.O7

SOLTH
Figure 5-2f. Annual average styrene concentrations sirnulated for the Basin.
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Table 5-2 shows the risk for the four counties in the South Coast Air Basin,_The average risk _
levels ranwes from 619 to about 1048 in one million with an overall Basin ayerage of abont 981

in one million. As seen from Table 5-2, Los Angeles County has the hishest risk levels followed
‘by Orange and_San Bemardine countes. The lowest averape risk is estimated in Riverside

County.

58 .




— Table 5-2. South Coast Air Basin Modeled Risk and Expected Excess Cancer Cases

Average Risk
Population __{per million} _
Los Angeleg County = 9.305.726 1048
Orange County E 2.579.974 94}
Riverside County - 1,249,554 _ 619
San Bernardino County 1269919 824
Basin Total 14,404,993 981

To compare with the network average risk calculated based on concentrations measured
at the ten MATES-II sites, modeled concentrations in the grid cells of each of the ten
sites are multiplied by their associated TJRFs (see Table 5-3), Table 5-3 presents the .
model estimated average risk over the ter sites. For comparison purposes to the moni-
tored values an eight-site average is provided also (there were no measured elemental
carbon at Compton or Wilmington). The overall average of the ten locations is about

. 1200 in one million {see Table 5-3) compared to the network average value of 1400 in
cng million based on measured concentrations. This analysis also indicates that the aver-
age basin risk may be 16% lower than the average risk based on the actual monitoring

sites (i.e.. 1180 in a million, rather than 1400 in a million).

55 Conclusion

Overall, the UAM and UAM-TOX model perform within £50 to 60 percent of measured annual
values. However, the model performance varies significantly on shori-term averaged concentra- .
tions. In addition, given that mobile source emissions are most likely underestimated with the-
current ARB mobile source emission factor models, the model performance would nnpmve- '
somewhat with the latest versions of the mﬂbﬂe source models,

The spatial concentration fields show that higher concentrations generally occur near t_heir emis- -
sion sources. Higher concentrations of compounds that are emitted primarily from stationary and
area sources tend to be highest within a few kilomsters from the source location. Mobile source
related compounds such as benzene and 1,3 butadiene tend to be generally high throughout the
Basin. However, the models estimate spatial variations with higher concentrations occwrring
along freeway corzidors and junctions. In addition, higher levels of mobile source related com-
pounds are estimated near major mobile source activities such as airports and other areas with
mzjor industrial activities such as south central Los Angeles County, and the indusirial areas of
Orange, Riverside, and San Bernardine counties.
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Table 5-3. Comparison of the Network Averaged Modeled Risk to Measured Risk -
at the Ten MATES-II Bites :

Benzene - 1,3 Butadiene Other . Diezel Total
Anaheim 119 87 iol 963 1330
‘Burbank _ o3 62 - iod 842 1161
Compton 96 65 147 994 1302
Fontana 48 19 120 752 939
Huntington Park 88 B -1 179 . BeT - 1195
Downtown LA, 94 £5 170 1176 1505
Long Beach 88 58 138 G20 1204
Pico Rivera 77 43 142 869 1131
Rubidoux 57 o 26 1067 797 agy
Wilmington 81 46 222 1182 1531
Meodeled Average 84 53 i55 - 936 - 1228
Meodeled Average® 83 53 147 898 . 1182
Manitored Average® 92 118 187 1017 1414
* Eight monitoring site averape excluding Wilmington and Compten where elemental carbon wa

not measured.
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Chapter 6

Microscale Study

6.1 Introduction

The microscale study utilized mobile platforms to sample for four-week’ permds at
selected locations, then moved to other sites for similar sampling, The objectives for this
element were to determine if communities are experiencing Iocalized hot spots not
otherwise determined by the fixed site MATES-IT monitoring; to confirm hot spot areas
indicated by modeling; to respond to public concems; and to assess the localized
representativeness of the monitoring. Two mobile platforms were employed to collect
ambient toxics meascrements to meet the objectives. Sampling was condncted on a more
intensive basis than the MATES-II element, but for only four weeks at a time..

A third mobile platform was used to sample as 2 microacale site, but limited to only two
locations, sampling at each site during each seasonal guarter. This platform represented
more of 2 "hybrid" approach between the MATES-II fixed sites and the microscaie sites.

It should be noted that the intent to investigate a gumber of different sites. aiven

Lirnitedwith available -Tesources. limited the power of the miicroseale study to detect
loealized disparities in air toxic Jevels. The microscale studv should therefore be

regarded as more of g “pilot study™ than as a study to definitivelv address possible

differences in cornrmunity air poliutant exposures within the Scuth Coast Air Basin.

These factors should be taken into consideration to avoid possible over-interpretation of

the results. -

6.2 Site Selection Process

For the microscale sites, a multi-step process was used. First, to determine appropnate
locations for the mobile platforms, locations of known facilities which emit toxic air
contaminants were plotted on maps to determine "clusters” of facilities. Next, aerial
photos were used to determine locations where residential areas abwtted, and were .
immediately downwind of these clusters. Seasonal wind patterns were considered such
that predominant seasonal flows helped to determine the appropriate season for sampling.
Most of the microscale sites were in Los Angeles County where the greatest levels of-
foxic emissions occur, but at least two microscale focations were selected from each of
the other three coumties. Of the 14 microscale - zites, three {Mﬂntclair Norwalk and
Rialto) were selected because of influence and proximity to major mublla sources (e.g.
congested freeways).

Two of the microscale sites were semi-fixed. These gites were in Pacoima and
Hawthorne and were used to sample for the species of interest for the MATES-II. These
two sites were incorporated to siudy seasonal variability of the polhitants species
measured. Table 6-1 lists the addresses and sampling periods of the monitoring sites;
Figure 6-1 shows ihe locations of the sites on a map of the Basin, Appendix VI contains
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location maps for each of the sites.

In Table 6-2, the expected winds used for the siting designs, and the actual prevailing
winds as measured at the sites are shown._(Because of seasonal variability in prevalling
wind directions, peither Hawthome nor Paceima were selected based upon expected wind
condidtion.) It can be seen that for the most part, acrual wind conditions were close to
the expected conditions. Notable exceptions are at Norwalk and Corona, where
prevailing winds were almost one quadrant (ic., 90 degrees) different than expected.
Thus at these sites, presumed influences from the facility clusters cannot be assumed.
{Note that because the two “hybrid” sites, Hawthorne and Pacoima, were sampled over
four seasonal months, there were no expected prevailing conditions; hence, these sites are
not included in the table.) Deseriptions of wind conditions and accompanying wind
“roses,” by site, are included in Appendix VI '

Table 6-1

Microscale Monitoring Sites
Abbrev. Site Period of Record Address
Microscale Sites _ T
AN Anaheim 12431798 — 02/02/99 1316 Paradise t., Anaheim 92806
BH Boyle Heighis O0/26/98 - 10/29/9% 1100 Spence St., Los Angeles 50023
O Corora LO/22/98 — LLF25/98 1030 Pormona Rd., Corona 91720
CM Costa Mesa 08/15/98 — 09/03/93 2045 Meyer 5t., Costa Mesz 92627
MO Montclair 07/02/9% — 08/0198 5450 Deodar St., Montclair 91763
NG Morwalk 11/13/98 = 12/16/98 1291 Hoxie Ave., Norwalk 96650
Rl Rialto 03/19/99 — 043000 200 W. Valley Blwd,, Rialto 91720 .
RV Riversida 0310499 — {14121 /90 1. W.Naorth HS 1150 - 3™, St, Riverside 92507
sp San Pedro 0372599 — 04127599 202 8. Palos Verdes St., Szn Pedro 20731
EM South EI Monte 05/09/99 — G611/ 2550 Edwards Ave., So. El Monie 91733
TD Torance Q72198 — 0905/98 %31 Border Ave., Torrance 90503
VN Van Nuys 01A08/99 = 02/17/499 16191-1/2 Roscoe Blyd., Van Muys 91406

Micmscal_e Sessanal Sites

Pacoima

- D5/09/98 ~ 06/2/98

11/18/98 — 12/13/08
D1/15/9% — 02/23/09

HA Hawthorne 5234 W, 120™. 8t., Hawthorne
07/13/98 —08/13/%8 - .
10/7/9% - 11/11/98
01/06/99 - 62/23/99

PA 06/27/98—09/14/98 11251 Glenoaks Blvd., Pacoima 91331
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Table 6-2

Cemparison of Expected Yersos Actnal
Prevailing Winds at the Microscale Shies

Microscale Site Expected Wind Direction Actiral Prevailing Wind

Boyle Heights WSW WaW
Tomrance NW : W
Van Nuys NNW N
Norwalk WNW : N
Montclair ' W ' . W
Costa Meza . SW WEW
Anaheim : NE NINW & WSW
Corona N . WNW
Riverside NW W
Rialto WSW WSW
San Pedro NW WNW
South Ei Monie WSW WNW .

6.3 Analytical Approach

The microscale program employed mobile platforms at 14 communities for more
intensive sampling, but for a more limited pericd of sampling, than occurred at the 10
fixed sites. Typical sampling perinds were four o five weeks, with twoe to three samples
per weelk. This differed from the fixed site schedule of one sample every sixth day fora
full year. At the outset, the microscale samples were collected to optimize field
efficiency, itrespective of the fixed site schedule. It was noted by the ATSTRG that 2
better approach would be to have as many saraples coincide with the fixed site schadule
to gain a greater number of comparative samples. Thus, for the first six months of the
study, two to three samples collected at a microscale site were taken on the same days as
fixed site sampling. For the Iatter six months, the number of coincidental samples
increased to five, (Because microscale samples were only analyzed by the AQMD
laboratary, and because some differences in analytical results occurred bebween AQMD
and ARB laboratories, for purposes of comparisons between microscale and fixed sites,
only those samples analyzed in the AQMD laboratory were used.} Laboratory analytical
tachniques followed the same procedures as described for the MATES-IT fixed sites,
~ except that VOC samples were coflected in 8-hour increments ¢ver the course of one day,

from 0D0D-0800, 0801-1600, and 1600-2400. At the fixed sites, one 24-hour mtegrated
sampie for VOCs was cnﬂectﬂd

6.4 Monitoring Results and Findings

As shown previcusly in the discussion on the MATES-II sites, there are strong seasonal
variations in toxic concentration levels and associated carcinogenic risks. This presents a
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significant limitation in estimating annualized risk conditions with conily a cne-month
period of sampling at the microscale sites. If there were no seasonal differences, then
limited sampling could be used to reasonably approximate an ammual condition. With
strong seasonality, the ability to estimate anmual conditions is predicated on statistical
analyses to determined confidences in such estimates. These confidences are improved
somewhat where ceincident sampling dates oceur. When sampling occurs on different
dates, changes in meteorology or emissions on a day sampled at a microscale site as
compared to a different day sampled at a fixed site, add another Ievel of complexity
which cannot be fully accounted for. Given these uncertainties, certain types of limited
~ analyses can at least yield insights and dimensions which can add useful information to
+ that obtained from the fixed site network. The most useful information is obtained by
coruparing a microscale site do its geographically closest fixed site during the period
when the microscale site was operating. That way, comparisons are made for the same
seasonal time frame without extrapolating to an annuel condition. It also means that,
where scasonal variability is large, one microscale site cannot be compared to another
microscale site. It is the microscaie-fixed site pairings that are most useful.

6.4.1 Microscale-Fixed Site Comparisons

To evaluate the data collected for each microscale site and its paired fixed site, statlst:cal
analyses were conducted and summaries were compiled. These are presented in
Appendix VI, where complete descriptions for each of the microscale sites are presented,
aleng with details abort the data collected, the n:mmsmns inventaries compiled, and the
modeling conducted. '

Table 6-3 summarizes the results of the paired analyses, which depict those comparisons -
in whick the microscale sites are statistically preater than the paired fixed site. (Since the
purpose of the microscale program is to focus on localized “hot spots,” those situations
where the fixed sites are statistically greater than the microscale sites are not shown.) As
can be seen in this table, there are relatively few cases where the microscale sites are
statisticaily greater than s corresponding fixed site. Most of these differences are with
regard to the carbonyls, including formaidehvde, acetaldehyds, acetone, and methyl-
ethyl-ketone (MEK). The latter two are not considered carcinogens. At 7 of the 13
paired sites, at least one of these compounds is statistically greater at the microseale sites.

. We believe this observation may be an artifact of the difference in sampling times. At
the fixed sites, one 24-hour sample was collected on each sampling day, while at the
microscale sites, three 8-hour samples were collected on each sampling day, with the
results averaged to represent 24 hours. Experis on sampling carbonyls have suggested
that reactions can take place over 24 hours which can reduce the level of some
compounds by the time the laboratory analyses are conducted. Thus there may be a bias
in favor of lowered measurements at the fixed sites, resulting in the higher number of
significant differences for these compounds. Further, formaldehyde and acetaldehyde are

. more commonly associated with mobile sources, pot stationary sources. With no

significant differences observed for either benzene or 1,3 hutadiene (key mobile source-

related compounds) at any of the 13 paired sites, it is more likely that methodological
differences are accounting for these resulis.
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Tahble 6-3
Summary of Cases: Microscale Slte > Fixed Site with 90% Confidence

Anahelm
Boyle Heights
Costa Mesa
Corong
Hawthorne
Montclair
Norwalk
Pacoima
Rizlto
Riverside
San Pedro
Torrance
Van Nuys

Pollutant

Chloromethane *
Chlorcethane

1,3 Butadiene

1,1 Dichloroethane
Methylene Chloride X
1,1 Dichloroethane-.
Chloroform ' X
Ethwlene Dichloride
Benzena

Carbon Tetrachloride
Trichlorosthana : X | x
Tolugne °

Ethylens Dibromide
Perchlorethylere
Ethylbenzene '
{m+pY-Xylens ' X
- [Styrene ' [E4] 1 x
a-Xylene’
p-Dichlcrobenzene
o-Dichlorobenzene |
Formaldehyde *
Acetaldehyde *
Acetone * °

MEK* ?

Hexavalent Chromium
Arsenic

Nicket

Selenium |

Cadmium

=

-

=
KHH

AR E R
e

* Measurament methodolopical differences may be causing the statistical differences shown for

%hese conipounds.
Mo risk factors established for thess pollutants.
x Levels at Microscale site > levels at Fixed Site with 90% confidence.
[E Subset of x, but with substantizliy greater concentrations at the microscale sits
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There is one exception, and that is for formaldehyde at San Pedro. Relatively few
samples are available for the paired analyses because the sampling period extended
beyond March 1999 when the fixed site network completed ane year of sampling. Levels
ohserved at San Pedro not only are statistically higher than its paired site at Wilmington,
but the levels measured during this period were considerably higher than at any other
fixed site in the network. Examination of the data from all samples for the carbonyls at
San Pedro are shown in Table 6-4. What is unusual about the formaldshyde data is that
there appears to be decreasing levels over time. If there was & local source, there would .
likely be significant changes among the three time periods as winds changed from
daytime to nighttime flows. Since the within-day levels are reasonably constant, but the
changes from the beginning of the sampling period in March. to the end of the period in
April are very substantial, an extremely close source is suspected. The San Pedvo site
was located on a vacant lot pear an apartment cotnplex, so there are no known nearby
sources to account for the observed levels. Ipitially, it was suspected that modifications
made to the platform may have caused "outgassing” of formaldehyde. Building materials
~ and certain adhesives found in carpeting outgass formaldehyde for a limited period of
time. However, modifications to the platform in response to meeting city permit criteria
involved only electrical modifications which would not be a source of formaldehyde. It
is suspected that contamination of the sampling equipment is the cause of this anomaly.
Decreasing levels of formaldehyde over time coupled with insemsitivity to wind
. directional changes are not characteristics of local source influences. Also, the
. relationship between formaldehyde and acetaldehyde, which was shown in the fixed site
network to be highly correlated, did not exhibit the same relationship at the San Pedro
site. Therefore, we believe these data are not representative of ambient conditions in the
Basin, but rather an artifact of sample contamination. ' S

Aside from the carbonyls, it can be seen from Table 6-3 that there are only seven cases of
statistica} significance for microscale compounds out of a total of 325 possible palrs (24
compounds times 13 paired sites.) For methylene chleride, one case was observed at thiz
Anaheim-Anaheim pair. Because this compound does not show strong seasonal variation
(as shown in Figure 3-5) it is reasonable to be able fo compare to other fixed sites without
introducing distortions that would otherwise occur for compounds which exhibit seasonal -
variations, such as benzene or 1,3 butadiene. Levels of methylene chloride measured at
the Anaheim microscale site were close to levels observed at Huntington Park, Compton,
and Burbank. Furthermore, the levels observed at the Anaheim fixed site were the lowest
of any of the fixed sites used in the paired anatyses. Thus we can conclude that the
statistical difference observed was more 2 result of very low levels at the Anaheim fixed
gite than as a result of having unusually hiph. levels at the microscale site,
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Table 6-4

Carbonyl Results at San Pedro Site

Date see below Formaldehyde | Acetabdehyde Acetone MEK
Field
Station | Interval | Cartridge| (ppby) | MDL | {ppby) | MDL | (ppbv) | MDL | {ppbv) | MDL
3725009 Ban Pedro 34 8204 320 0.1 66 | 0.l 16.3 0.1 i.1 -0l
3/25/99| San Pedro 3B 2274 KR 0.1 52 0.1 10.8 .1 0.5 .1
3/25/%9| San Pedro BC R28A [ 360 0.1 6.7 0.l 16.0 0.1 1.2 0.1
3/2%/99 Ban Pedro BA B45A 36b 0.l 8.5 0.1 20.1. 0.4 1.7 o1
328099 San Pedro 8B 3464 34.0 0.1 53 X 1.3 0.l 1.2 LA
3/28/99| Sen Pedro 3C BATA 352 0l 6.0 o1 129 0.1 11 0.1
4/3/99] San Pedro EA Ba2A 222 RIN 445 .1 1.2 0.1 0.7 0.i
4/3/95| San Pedro EB Ba3A 20,6 {1 35 0.1 6.5 0.1 0.6 2.1
4f3/99| San Pedro 8C BdA 13.8 1 2.5 0.1 4.1 0.1 0.4 0.1
4/6/99{ San Pedro 8A 55TA 17.1 0.1 4 0.1 77 .1 0.5 0.1
&f6/99 San Pedro 8B 3584 20.0 "0 35 Gl 7.1 4.1 0.7 0.1
4/6/99 San Pedro BC 3594 17.8 0l 33 | 0l 6.2 0.1 0.5 0.1
4/9/99] San Pedro A 355A 113 a1 24 0.! 4.8 0.l 0.4 0.1
4199 San Pedro 5B 8844 114 0.1 2.5 0.1 4.8 0.1 0.4 .1
4/9/99| San Pedro 3C 8835A 12.1 0.1 27 | o1 45 6.1 | 04 0.1
4/12/99| San Pedro BA B73A 4.0 o1 ER 0.1 3.6 9.1 0.6 0.1
412499 San Pedro 3B E74A t4.3 0.l 3.0 1 59 0.1 0.5 0.1
4/12/99| San Prdro BC B75A 14.0 0.1 29 0.1 50 0.1 (.5 r.1
4/15/99| San Pedro BA BETA 187 0.1 56 0.1 11.3 0.1 14 0.1
415/99| San Pedro 3B BERA 19.3 Ol 84 0.1 129 6.1 36 0.1
4/15/4%| San Pedro ac BE%A 13.6 0.1 5.1 0.1 | 190 0.1 1.4 0.1
4/18/99| San Pedro BA 890A 14.0 0.1 67 0.1 145 0.1 Lé 0.1
41899 San Pedo 3B 8914 17.4 0.1 Rl 0.1 137 | 0l 25 0.1
4/18/99| San Pedro 8C B92A 12.5 a.1 4.9 [A} 10.4 01 i.3 a1
42193 San Pedro 8A F93A NS 0.1 NS 0.1 [41 6.1 N3 | 01
4/21/99| Sap Pedro EB 2944 NS | @l N§ 01 N8 0.1 N3 t1
4/21/9%] Sac Pedro 8C 2954 7.6 0.1 2.0 0.1 358 0.} 0.6 0.1
4/24/493| San Pedro BA B96A 6.5 1 20 0.1 3.6 0.1 o4 0.1
4/24/99| San Pedro EB 974 65 | 01 1E 0.1 FRY 0.1 0.5 01
4/24/09| Sac Pedro 8C 03A .6 0.i 20 0.1 35 | 01 0.5 01
4{27099 San Pedro BA G10A 6.6 0.1 24 .l 4.1 .1 07 .1
4£27/99| San Pedro EB 1A gl 0.l 29 .1 54 (I 0.0 0.1
4/27/99| San Pedro BC 9124 6.1 0! 1.7 .1 32 0.1 0.5 a1

Interval = B-tour, A=0G00 o D300; B=0200 to 1600 and £=1600 to 2400 hours
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One statistical difference was observed for chloroform at the Montclair site. Chloroform
measurements here were just slightly above the minimum detection limit of the
instrament (0.05 ppb). The levels at Momntclair were 0.06 ppb. The statistical inference 15
. associated with the measurement detection limit, since the paired site at Fontana did not
have any samples above the detection limit; and hence the Fontana site had no statistical
variability. Levels at Montclair are cousistent with levels measured at other fixed sites,
and hence there is no unusually elevated level of chiloroform at the Montclair site.

Trichloroethens (TCE} was found to be significantly higher at two sites, Mentclair and
Norwalk, Interestingly, these sites were selected because of their proximity fo mobile
sources, yet TCE is not associated with mobile source emissions. Examination of the
data reveal a similar situation to that described above for chloroform: levels at these two
microscale sites were barely above detection limits {(0.07 ppb and 0.06 ppb, respectively)
while their corresponding fixed sites did not exceed detection limits. Comparing to other
- fixed sites, the levels observed at these microscale sites were lower than those observed
at other fixed sites. Hence, o unusually high levels of TCE are evident. Another
compound found significantty higher at Montclair, as compared to the Fontana fixed site,
is {m+p)-xylene. This compound is not considered an air toxic, and iz primarily
associated with mobile source emissions. Because mobile source emissions tend to have
substantizl seasonal variation, it is directly comparabie to other fixed sites. The
proximity of the Montclair site to the I-10 Freeway is likely the factor accounting for the
statistical significance.

Lastly, styrene is statistically higher at Anaheim and Corona. Styrens alse-is-has not
currently been assiened eonsidered te-be a carcinogenic risk factor, although it has been -
associated with certain acute kealth effects, The levels at Anaheim are the highest (35.04
pph) observed at any of the sites, either microscale or fixed. Additional analysis reveels
the existence of three localized sources of styrene in the vicinity of the monitoring site,
outside the prescribed wedge {see Section 6.5), contributing to elevated levels there. (See
Figure 6-2) At Corona, though statistically higher, the measured levels (1.39 ppb) are not
unusual compared to other fixed sifes. _ '

Discussions and general observations regarding sach of the paiss are as follows:

1 Anaheim {micro) - Anaheim (fixed): Microscale site has localized influence from
three sources of styrene emissions, which happened to be outside of the
prescribed wedge {as shown in Figure 6-21), and exhibits higher influence from
mabile sources than is observed at the fixed site.

2) Boyle Heights {micro) - Huntington Park {fixed): Ne significant differences
abserved for any compounds except for acetons, not considered to be an air toxic.
Huntington Park has greater mobile source influence.

3 Corona (micro) - Rubidoux (fixed): Corona may have higher levels of carbonyls

(formaldehyde), but in general, mobile source infiuences are about the same at
both sites. Higher levels of styrene observed at Corona, but not unusually high.
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4)

5)

6)

7

8)

10)

1D

12)

13)

-Costa Mesa (micro) - Anaheim (fixed): Generally similar, except that the Costa

Mesz site has very low levels of benzene and 1,3 butadiene, indicating only small
contributions from mobile sources. :

Hawtherne (micro) - Compton (fixed): Nine compounds significantly higher at
the fixed site (Compton) as compared to the microscale site. - Both stationary and
mobile souzce influence greater at Compton.

Montclair (micro) - Fontana {fized): Montclair has greater mobile source
influence as compared to-Fontana, especially for carbonyls (formaldehyde). .
Chloroform and TCE are significantly higher than Fontana, but levels are just
barely above instrument detection limits, and the levels of these two compounds
are similar to observed at other fixed sites.

‘Norwalk (micro) - Compton {fixed): TCE and carbonyls higher at Norwalk.

Although Noerwalk was selected because of its proximity to mobile sources (at the
convergence of the 105 and 605 freeways), there are no appreciable differences in
observed levels of key mobile source compounds.

Pacoima (micro) - Burbank (ﬁxeﬂ}: Ver_v similar, 'Eﬁ:ﬂﬂpt that Burbank has.
significantly greater levels of perchloroethylene and formaldehyde. :

Rialto (micro) - Fontana (fixed): Almost identical. No significant differences
observed for any compounds.

Riverside (micro) - Rubidoux (fixed): Very similar. No significant differences
observed for any compounds, although key mobile source compounds tend to be
higher at Rubidoux. :

San Pedro {micro} - Wilmington (fixedy This pair had a very limited number of
comparative samples. Very high levels of formaldehyde were observed at San
Pedro. (See earlier discussion.)

Torrance (micro) - Compton (fixed): Compton shows’ greater influence from
mobile sources. Levels of mobile source emissions, mainly benzene and 1,3
butadiene, are especially low at Torrance. '

Van Nuys {micro) - Burbank (fixed): Very similar. No significant differences

.observed for any compounds, although Burbank shows greater mobile source

influence. .

" {Note: There is no comparizon made for the South El Monte microscale site since that
sampling did not ocour until after the fixed site network had completed its.one ful! year of
sampling, and therefore there were n1o comparative sites available. However, as shown in
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the next section, the relationship between mobile and stationary sources at South El .
Monte is similar to other microscale sites.)

6.4.2 Mobile/Stationary Source Influences

Although the cancer risks at the microscale sifes are not being estimated due to the
" limited nature of the sampling, the risk factors can be used to determine the relative
importance, on a risk-weighted basis, of mobile versus stationary-sources at each of the
mictoscale sites. Using benzene, 1,3 butadiene, and 50% of the carbonyls as indicators of
mobile source influences, and all other compounds as indicators of stationary. source
emissions, the relative risk-weighted importance of gach source group is shown in Figure
&-3 for all 14 microscale sites*. There are some important caveats with this analysis.
Since mobile source compounds vary substantially by season, whereas the stationary
source compounds tend to be more seasonally inveriant, those microscale sites sampled -
during the fall and winter months should show greater mobile source influences than
wonld be expected on an annual basis. Conversely, those sites sampled during the spring
and summer months would tend to show less mobile source influence than would be
expected annually. Figure 6-3 is therefore arranged such that the first group of sites are
those sampled in the fall’winter months; the second group in the spring/summer months;
and the third group representing all seasons at Hawthome and Pacoima.

In general, it can be seen that the mobile source influences are indeed greater at those
sites sampled in the fall'winter months as compared to those sampled in the
spring/summer months. In all but two cases (Torrance and Cost Mesa), all microscaie
sites show greater mobile source influence than from stationary sources. {The evaluation
for San Pedro is not considered part of this statement because of the concerns about the
local influence from the monitoring platfonm, as described previousiy.) Thus the efforts
to locate moniters in neighborhood areas expected to have substantial stationary source
influences from toxic emissions did not reveal such influences. (The two sites shown to
have dominant fractions from statiopary sources were not s¢ much from elevated levels
of compounds emitted from such sources, but rather from a noticeable lack of emissions
from mobile sources.) '

*Elemental carbon was not measured at microscale sites; hence contributions from dieset

particniates cannot he estimated for these sites.
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Figure 6-2

Styrene Emitters Close to Anaheim Site
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6.5 Emissions Inventory :
The purpose of the microseale emnissions inventory effort was three-fold: 1} to inform
" the air mumtunng staff about the possible presence of any unusual compounds ‘so that
specialized instrumentation could be in¢luded in the air monitoring station; -2) to-correct
for inconsistencies after the regional modeling effort is compieted; and 3) fo conduct
microscale air dispersion modeling to determine the local impact of the emission sources.

For each of the fourteen microscale study sttes a wedge of mﬂuen-::a was defined as a
function of predominant wind direction and frequency, The sources of toxic emissions
for non-AB2588 facilities within the wedge were determined utilizing numerous sources
of information including District - data, personal drivn:»-hy, and interviews with the
ownsrs/operators of the facilities. Quantification of emissions relied on estimates,
facility feedback, District permit ddta, product information, and Material Safety Data
Sheets. For facilities identified as AB2588 sources, District's A.BZSEE data base was
used to generate the most recent emissions inventories,

Table 6-5 presents 2 summary of foxic emissions for all fourteen sites. Four of the sites
(Anaheim, Hawthome, Norwalk and Riverside) had no identified sources of toxic
emissions within the prescribed wedge. Boyle Heights had the most number of sonrces
of emissions identified within the wedge. Appendix VI contains all the emissions
inventory informatien pertaining to the Microscale Study.
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_ Table 6-5
Summary of Microscale Emissions Inventories by Site

E.miissions (Ibs/year) .
_ Boyle | Corona | Costa Montclai | Pacotma | Rialto San ‘| Seuth |Tomance| Vamn
Pollutant Heights Mesa I Fedro |Ef Momee Wuys
1,3-Butadien= — - 0,70 - — - - 0.4l 2.20 -
1,4-Dicxans - - — — - — — .| 1048 -
2. itoxyethano! - -- - - - — - 131.04]. © - -
Acetaldehyde 027 - - -- - -- -- - — -
Acetone 11648 125 - =] &l.15 - -] 463008281299 —
Acrylonitrile - — .00 -- — - - — 2801 —
Aldehvdes — - - - .05 - - - -- -
Ammeria — - - —| 124800 - - — 2.75 - |-
Benzere D35 585 Q.25 274 - 1.8d 0.19 0.43 0.0] .01 +.83
Benzo[alpyrene — 0.00 - - 000 .01 0.01§. - . - -
{admium - - - - -- — -- - {02 -
Carbon tlack 0596 - — - 0.06 == - - .01 —
Chrotmic acid - - e - - - - 141 — —
Chramium, 0.92 — - - — - - — 001 -
hexavalent |
Ciobealt - - = - —f - - 0.0] — —
Copper - — - - 001 - -] — 0.04 --
|Cyclohexans — - - — - - ~l 77844 - —
Dibutyl phthalate — - - — 2271 - — - -- -
Diesel, particalate 87.36 - —] - - 0.52 - - - —
EGBE - - — -= -~ - -} 148.51 — —
Ethyl benzene - .= - - — -- - 12230 - e -
Formaldehyde 1.1gf 006 0.00! - ¢80 (.08 004 - | 691.44 -
TFuran — 038 -— —~ .02 0.74 1.12 - - —
jGlveo! ethers — 1560 — —-| 1048 — - —t  TFH.EB —
Hexamethylene-1,6 -- - 0.05 -- - — - — - -]
Hexane - - - -~| 1835 - - —12795.52 -
Hydrofiuotic acid - — -= — - -- -~ 043 - -
Taopropansl 95.68 - - -] 20053 — | 410.59] 43048 -
Lead - - — - 044 — - - ] —
Manganese 0.78 - — -- - 054 -- .01 0.05] -
hethanol -- — - —| 79.50 - - —| 113568 -
Methyl ethyl ketone - —i 194.6% -] 253.34 - - - - -
Methylens chloride o5.68] 24.95 - — - - 13.00 - -- —
Maphthalens L.86 - - — - - ] - - —
Nickel 1.13 -- — - -- - -= — 000 —
Wicke] poetate -- - - - — - - 0.79 ] -
Nitrie acud - - - -- -- -- -] 0719 - =]
PAH 204  0.0% -- - 0.02 D7 - -= - -
Perchloroethylene | 1787.50 - - —| 234.00 — - 073 - —~
Phosphoric acid == - - - 042 == - Q.00 — e
POM .09 — 0.00 - — - - - 000 -
Propylenc glycol - == — -- -— 6019 - - - - --
Propylens oxide - -- — — 27 — - - (.06 -
Silica 0.64 - O - — 052 - -- 0.14 -
 Sificon .05 - — - - D04 = — - --
Silver - - - - - - - - 000 —
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_ Boyle | Coena.| Costa |Montolat [ Pacoima | Rialto San South {Tomance| Van
. Heights Meza r Pedra  |Eil Monte Muys
Poliuiant : .
Sodipm: hydroxide - ] - -] - - -] 18.30] - -]
Styrene - -- - - - - - 009 0.6 -
Sulfates -- -= - -- — - - 11.65 - --
Sulfuric acid - - - --| 2.50 — - 41,60 - --
Toluens ITLE9 0.62 - 1.82] 410.9% 0.43 0.05| 227.44] 59.40) 17540
[Trichieraethane- - —- -- - - - - - 366.91 --
1.12

Trichloroethylens - -- — - - - —| 725 - -
Vinyl acetate - - - — - - — 0.0 -- ==
Mylenes 132,11 1.3l 8528 0.94] 135.95 0.21 0.04] 125798 e 1.31




6.6 Local-Scale Modeling : .

For purposes of local-scale modeling, the Industrial Source Complex (i.e., I5C3) air
quality model is used for the subgrid level modeling presented here. The ISC3 mode] is
included in the U.S. EPA “Guideline on Air Quality Models” (U.S. EPA, 1996a) and has
been widely used for regulatory air quality assessment. The model is also recommended
by the California Air Pollution Control Officers Assaciation (CAPCOA) for estimating '
exposure to toxic air contaminants (CAPCOA, 1993). The model is a steady-state
Gaussian plume model, which can be used to assess pollutant concentration from a wide '
variety of sources, associated with an industrial source complex. The mode! simulates
_ the dispersion of emissions fiom point, area, and volume sources and can account for
building downwash, dry deposition, and decay of chemicals. The short-term vetston of
. the model (ISCST3) accepts hourly meteorological data records to define the condifions -
of plume rise, transport, and diffusion, The mode! estimates hourly concentrations for
. each source and receptor combination and calculates averages for various user-selected
short-term petiods and for annual or longer averaging periods. The model is appropriate
for transport distances less than 50 kilometers. The short-term version of the model is
applied using hourly metsorological data at the microscale monitoring sites in the Basin.
Important model options employed include: wban dispersion parameters (i.¢., URBAN)
and no calm wind processing (i.e, NOCALM). The URBAN option assumes
atmospheric dispersion rates typical of an wrban environment. The NOCALM option
simmlates dispersion even under catm wind conditions bv assuming 2 minimum wind
aneed of 1 m/s. This js important becanse winds ere often calm or near calm in southern
Californiz._All other mode! options assumed the default values. :

Where detailed stack jnformation was not available, for the surveyed sources, facility
emissions are simulated using a ground-based volume source treatment in ISCST3. The
volume source dimensiens for all the sowwes are assumed to be 15m by 15m horizontal
dimensions and 6m vertical dimension. The operating hours per day are vnique for each
facility but all facilities arc assumed to operate 365 days per year.

A cartesian coordinate receptor grid is used to estimate peak concentrations in the local
area within and surrcunding the facilities modeled. The receptor spacing assumed is 25m -
with all receptors placed at ground level The horizontal extent of the modeling domain
is such that all the sources are within its boundaries. Each facility is assumed to have a
25m property line from the center of the volume source. In other words, impacts from
the facility are estimated at receptors greater than 25m from the center of the source. Flat
terrain is assimed, since emissions are treated as a pon-buoyant yolume source.

ISCST3 is applied with two distinetly different meteorological data sets: one based on
 the 1981 calendar year and another for the period from April 1998 to March 1999, The
District has 1981 meteorological data (ie., howly winds, temperature, atmospheric
stability, and mixing heights) at 35 sites in the Basin and vicinity. These data are
available at the District’s web site (www.agmd.gov/metdata) and are in a format that can
be directly read by ISCST3. These data are typically used by permit applicanis to satisfy
the modeling requirements of Regulations XIIT, XIV, XVII, and XX.
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Hourly three-dimensional fields of wind and temperature and hourly. two-dimensional
ficlds of mixing depth and atmospheric stability were developed for the pericd from
. April. 1998 to March 1999 for the UAM simulations discussed in Chapter 5, The

meteorological model calied CALMET was used to develop these fields. These hourdy -

metsorological data are extracted from each grid cell containing the microscale site and
reformatted for ISCST3 input. Therefore annual simulations are performed using both
the 1981 meteorological data and the 1998/99 meteorological data. Results of both
. simuiations are provided in Table 6-6 and in Appendix VI Appendix VI contains the
complete modeling results and relevant background information for each microscale site
including location, emissions, wind data, comparison to fixed sites, and mode] results for
concentration as well as cancer risk.

From Table 6-6, it can be seen that none of the predictions for the monitoring sites
exceeded a risk level of 10 in a million. (The highest risk from focal influences af 2
monitoring site is only about 5 in a million at Boyle Heights.) This means that regional
canditions overwhelm local influences. The model also shows that significant influences
from Yocal sources may occur (e.g., estimated 588 in a million at Boyle Heighis), but that
rapid decreases in concentrations ¢ccur over relatively short distances. In the case of
Boyle Heights, the predicted maximum near the source was over 106 times higher than
the level at the monitor, less than one mile away. At Torrance, the predicted sk tavels
weere_abeut maxima were approximately 10 times lower—et-greater than those predicted
for the maonitor.

Table 6-6 '
Summary of ISCST3 Predicted Cancer Risks* at the Microscale Sites
Predicted Risks Using | Pradicted Risks Using
. | 1981 Meteorology 1881 Meteorology Pallutants contributing
g@g‘_’sm & [ A{Monitor| Maximum | At Monitor | Maximum 0% of cancer risk
" |Angheim 0.0 0.0 0.0y 0.0[No carcinogens emitted -

Boyle Heights 4.8 484.0 4.5 - 588.0{Hexavalent chromium

: perchlaroathylene, dieset FM
Corona 0.5 1.3 0.8 1.7IPAH, benzena '
Ciosta Masa 04 1.1 0.0 1.31,3 butadiene
El Monte 0.4 1.8 0 © 2.4/|nicke! acetats, -

trichloroethyens
Hawthome 0.0 : 00 0.0 0.0|No carginogens emified
Montctair IR K4 32 0.0 2 Gibenzene
Norwalk - 0.9 0.0 0.0 D.0[Mo carcinogens emitted
Pacoima 0.4 44.0 .1 21.0lbenzene, FAH, -
' : perchioroethylene
Rialto - 02 2.3 0.1 1.8|PAH, benzala)pyrens,
: dicsel PM _

Riverside 0.0 0.0 0.0 0.0|No carcinogens emitted
San Pedio 0 . 36 0.0 2.4 benzene, PAH,
Torance 2.8 388 3.7 43.9[formaldehyde, richloroethana
wan Nuys 0.0 1.8 4.0 2 d|benzene . :
*Per Million :
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Chapter 7

Findings and Conclusions

The key results/conclusions of the MATES II Study are:

71

IV

2) .

3}

4)

5)

6)

7

Monitoring Program

The aversge-cstimated carcinogenic risk in the Basin from ambient measurements |

is ahout 1,400 per million people. It ranges from about 1,120 in a million to about

1,740 in a million among the-ten-gight fixed sites.

The sites with the greatest risk levels, based on measurements, were In the south-
central and east-central portions of Los Angeles County. At these locations, the
dominance of mobile sources is even greater than at other sites. The sites with the
lower risk levels were mostly in the other three counties.

The contribution to risk is deminated by mobile sources (e.g., cars, trucks, trains,
ships, sircraft, etc]).  About 70% of all risk is atiributed to diesel particulate
emissions; about 20% to other toxics associated with mobile sources {including
benzene, butadiene, and formaldehyde); about 10% of all tisk is attributed to
stationary sources {(which inciude industries and other certain businesses such as
dry cleaners and print shops.) '

The differences in carcinogenic risk from one gite to another are much more
driven by the influence from mobile scurces than from stationary sources.

The carcinogenic risk from one site fo another, as ascribed to staticnary gources,
is rather uniform across the Basin. In this respect, there is not much difference
among the four counties. :

There are strong seasonal variations to the levels of toxic air contaminants,

.

primarily with those pollutants associated with mobile sources. Elemental carbon .

(a surrogate for diesel particulates), benzene, and butadiene = ail have seasonal
peaks in the late fall and winter monihs. The lowest levels are observed during
the spring and summer months. a

The seasonal variations with respect o toxic ait contaminants from stationary |

sources are generally small. Levels are quite consistent acress all months of the
year. :
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8)

7.2

1)

2)

3)

4)

7.3

Tevels of risk are, for the most part, consistent with the long-term downward
trends evident in the ARB data since 1990. Noticeable improvements have
occurred for three major elements of toxic risk: hexavalent chromium, henzene,
and butadiene, (Note: ttends for diesel particulates are not available from the
ARB data.- however recem studies (Christoforou, et al., 2000) show o decreasg of
about 32% over a decade.) ' '

Modeling

Model results show similar avesage levels of carcinogenic risk across the Basin on
an armual basis, as does the monitoring data. Models alsp show the strong

- domination of mobile sources contributing to risk, and support the findings from

the monitored datz that diesel particulates are the most significant contributor to

carcinegenic risk.

The model results, which are more complete in describing risk Jevels across the
Basin than is possible with the monitored data, show that the higherst risk levels
accar in the south-central Los Angeles area and in the harbor area. Model results
also suggest that the avesagebasin—basin-wide cancer rislk levels may be 167
percent lower than the everage-corresponding risk levels estimated from the
manitoring sites. .

Overall, the UAM and UAM-TOX model perform within £ 50 to 80 percent of
rmeasured annual values, However, the medel performance varies significantly on
short-term averaged concentrations. In addition, given that mobhile source
emissions are most likely under-estimated with the cugrent ARBE mobile source
emission factor models, the model performance would improve somewhat with
the latest versions of the mobile source models. '

The spatial concentration fields show that higher concentrations generally occur
near their emission sources. Higher concentrations of compounds that are emitted
primarily from stationary and area sources tend to be hiphest within a few
Kilometers from the source location. Mobile source related compounds such as

_benzene and 1,3 butadiene tend to be generally high throughout the Basin.

However, spatial variations are estimated by the. models with higher
concentrations occurting along freeway corridors and junctions. In addsien,
higher levels of mobile source related compounds are estimated near major
mobile source activities such as airports and other areas with major industrial
activities such as south central Los Angeles County, and the industrial areas of
Orange, Riverside, and San Bernardino counties.

Microscale Program

1)  Thirteen pairs of siies (microscale vs. fixed) were analyzed (and liznited to the

same period of time in which sampling occumred at each pait).
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2

3

4)

5)

6)

7}

8}

9

10)

Statistical signiﬁcance at the 90% confidence level were calculated between the
mean concentrations (for each of 24 toxic gaseous compounds and 5 toxic metals)”

at each microscale site and its geographically closest fixed site.

" Most of the statistical differences were for carbonyls, including formaldehyde and

acetaldehyde. Differences in measurement techniques may account for these
observations.

Aside from the carbonyls, of 325 pairs of data between microscale and fixed site
concentrations, only seven were shown to be sipnificantly higher at the microscale
Gtes. OF those seven, 5ix were comparable to levels found at other fixed sites
across the basin. '

Styrene (a nos-sarcinegenie—compound_ which currently has so assigned
carcinogenic_risk facior) measured at Anaheim indicates substantial influences
from a local source or sources. Three nearby sources emitting styrenc were
located from the emission inventory data base. These sources were upwind of the
monitoring site and contributed to the levels observed._Such levels are still well

-below established health limits.

Unusually high levels of formaldehyde were observed at San Pedro. Analyses of
the patterns of the data strongly suggest a very localized influence, and it is
suspected that contamination of the sampling equipment caused this resuit.

No significantly higher levels of key mobile source toxic cumpnuﬁds, benzene and
1,3 butadiens, were found at any of ihe microscale sites, including those sited near
freeways specifically for mobile source influences. '

A comparison of rigk-weightsd concentrations of toxic compounds at each of the
14 microscale sites indicates that mobile sources are the dominant contributor to
toxic risk at 11 of these sites. At two sites, ToiTance and Costa Mesa, stationary
cources are dominant due to low levels of mobile source emissions. A
determination for San Pedro is questionable because of the concemns about
formaldehyde. : :

Of the fourtzen microscale sites, at four sites (Anaheim, Norwaik, Hawthomne, and

_ Riverside), no emissions of toxic compounds emitted by stationary sources were

found within an approximate one kilometer upwind distance of sach site.
Local-scale modeling was applied to each of the fourteen microscale sites using

two different annual meteorological scenarios: (1) calendar year 1981; and (2}
April 1998 to March 1999. : '
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11)

12)

13)

14)

7.4

1)

2}.

3)

Model-estimated cancer risks at every microscale monitoring site, based on local
upwind ernission sources, was Jess than § in a million, with the greatest risk value
of 4.5 in a million at Boyle Heights. : '

Model-estimated cancer risk maxima were generally found o be very close to the

source(s), rather than &t the monitoring sites. There are only thres locations where

modsled maximum risk levels were greater than 10 in & million: Boyle Heights
(588); Torrance (44) and Pacoima {21}.

The modeling results indicated that there are most likely locations other than

. gelected microscale sites that have concentiation levels higher than the measured

concentrations,

Becanse risk levels ascribed to nearby Sources inventoried Tor the siudy are
generally much lower than region-wide risk levels, region-wide risks tend. to
overwhelm any patential local “hot spots.” ' :

Caveats and Uncertainties

The caveats fo consider in interpreting the above deal with the uncertainties
associated with risk estimations, Jiscussed in Chapter 3. In addition,
improvements can be made in the development of emissions itvemiories.
Specifically, the ARRB is in the process of revising the mobile source gmissions
inventory; speciation profiles for VOC and PM can be updated; and stationary
source emissions can be audited on a more frequent basis. Laboraiory
measurement fechniques aiso can be improved to reduce uncertainties. None of
the above improvements are expected o change the over-all conclusions of the
Teport. : '

There is currently no technique to directly measure diesel particulates, the major

conttibutor to basin-wide carcinogenic sk Based on research results as reported
by ARB; diesel particulates can be estimated by measuring elemental carbon, a
black, soofy particulate. Tn essence, elemental carbon becomes a surrogate for
diesel particulates. Although this estimating technique is likely to have
uncertainties, the emissions inventory and modeling, which account for directly
emitted diesel particulates, confirm that diese) particulates are the major
contributor to carcinogenic risk. :

The determination of fick values for cach compound carries @ level of
uncertainty.: which for somemaiiy noliutants s large. Typically, the risk values
are derived from animal ot epidemioclogical studies of exposed workers or other
populations, Uncertainty ceurs from the application of individual resulis to the
general population. When Gsk faciors for specific compounds are determined,
levels are usually established conservatively. There is congiderable debate on
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4)

5)

appropriate tisk values, and often the levels established by the USEPA and
CalEPA differ, For the purpose of this study, California values are used.

There is further debate as to the appropriate levels of risk ascribed to diesel
particulates. CalEPA, in recommending a cancer risk level of 300 in 2 million per
microgram per cubic meter of dicsel particulates, considered evidence which
suggested diesel risks as low as 150 in 2 million to as high 85 $=500-2.400 in-a
million. The USEPA has mot yel declared diesel particulates as an air
coptaminant. Thus, the selection of a risk factor for diesel particulates can have &
suhstantial effect regarding the importance of diesel exhaust in assessing
cumulative risks. For purposes of this study, and to be consistent with the
approaches used for other toxic pollutants, the CalEPA recommended value of

- 300 in a million is used.

There is an estimated uncertainty level of + 25 percent associated with laboratory
measurements of many toxic compounds. Part of this uncertainty is atiributed to
the fact that many of the toxic compounds measured are at extremely low
concentration levels, at parts per billion {ppb) levels, and.often near the detection
Jimits of the instrumentation. A number of compounds cannot be detected at all.
When non-detections oceur, it is assumed that the actual levels are not zero, but
are half of the instrument detection limit. In other words, if the detection limit is
1 pph, and a compound is not detected at that level, it is assumed that the actual
concentration is one-half of 1 ppb.
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Chapter 9
Respoase to Comments

With the release of the Draft Final MATES-II report in November 1999, the AQMD
provided the public an opportunity to review and comment over a period of time ending -
February 22, 2000, coincident with a public workshop on the MATES-Il program. A
listing  of comment letters submitted is shown on Tabls 3-1. A total of 22 comment
categories {listed in Table 9-2) were identified from the comment letters.

Responses to these comments are summarized in this chapter. In providing this summary
as part of the report, it is AQMD’s intent to give readers some perspective as to the nature
of the comments along with AQMD’s position as to how those comments affected
changes from the draft version. :



Table 81

List of Commentors
an MATES Il Draft Report

CompanyfOrganization GContact/Commenter Letteris) Dated
Chemical Manufacturers Assoc.
1 | (GMA) - Acetone Panzl Couriney PricesAndrew Jacks | 2/1/00
Chermical Manufacturers Assog.,
2 | (CMA) - Ketones Panel Couriney PrcefAndrew Jacks | 2M1/00
Chermical Manufacturers Assoc. .
3 | (CMA) - Qlefins Pane| Courtney Prica 1/31/00
4 | City of ivine Joseph Farber 12/26/98
Communities for a Better Jutia May, Carlos Poras,
5 | Envircoment (CBE) Suzana Tapia ' 2100
6 | Coaper Environmental Fred Cooper 1£18/00
County Sanitation District of . 12/9/00, 12f23/29,
T | Los Angeles County Greg Adams & 1413700
Engine Manufacturers Assoc. [EMA) o
8 & 8A | & EMA/Environ : Jasaph Suchecki 211500 & 2/21/00
{Concerned Cltizen)
9 | Internationat Fuel Technology Rabert Wilson {Shareholder] { 11/9/82
Latham and WatkinsMash.D.C. {for)
10 | Navistar [TC {Int}. Transp. Corp.} Claudiz O'Brien 1131700
Latham and Watkins/S.F. (far) '
11 { Navistar TAC Richard Raushenbush. 2150
12 | Lorax Karim Damijl 1431400
13 | Mendocino County AOMD Dean Wolbach 1/21/00
14 | Northrop Grumman Millie Yamada 1/18/00
15 | QEHHA Robert Blaisdell 21400 .
' 12115/99, 176,
16 | Pacific Environrmental Services Dean High 1720, 1126 &
{PES) . 2/10/00
Naydene Maykut &
17 | Puget Sound Clean Air Agency Maggie Corbin 127 & 12/29/88
18 | 955 Group, Inc. Richard Bechiold 1/26/2000
. 1152795, 11/12/49,
_'1 8 | WESPARRCO Mark Sapersteln & 21300
20 | Gity of Los Angeles Lilltan Kawasaki 211100
21 | Printing Industries of California Tom Disp 21200
22 1 Foathill Transit Can Phu 21400
23 | Califomia Trucking Association Stephanie Williams 2/22/00
24 | Metai Finishing Assoc. of So. Catif. | Dan Cunningham 2/22/00
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Tahle 9-2

Categeory of Comments
Category Deascription aof Category
Number :
! Exglusion of Compounds as Toxic .
2 e -Using other than Cal EPA URF (i.e., USEPA's)
*  70-Year Exposure Assumption '
3 Styrane Categorization as 8 Carcinogen
4 Treatment of Maonitoring Date
5 Modsling lssues:
& Treatmant of Non-Detect Values
& Background Concentrations
* Modeling Uncerizinties
] Definition of Cancer Rigk
T Indoor vs. Quidoor Risks
g Inadequacy of Microscale Analysis
a Other Health Effects of PM
10 Mead for Further Anglysis
11 Emissions Inventory Clarification
12 Detziled Data Availabiiity
13 Definition of Hot Spots
14 Defnition of Diesel Measured as Elemental Carbon {1.04 Factor)
15 Double-Gounting of Diesel Contributicn dug to its Joxic Constitusnts”
' {t.e., Other ¥OCsz such as Benzene)
16 Definition of Average Risk
17 Mew Technology Solutions
18 Miscellanecus T
19 Overview Dogument
20 Suggestions to Change Language of the Text
2% Identification of Sites vs. Regional Description
22 Vehicle Count vs. Elermental Carbon Measuremeants
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Comment Category #1: Exclusion of Camp&unds as Toxic

Compounds such as acetones and methyl ethyl ketone (MEK) should not be listed as
“toxic” or “high risk compounds™ since they are not regulated as an air toxic in Califarnia
or by the EPA, or have relatively low toxicity.

- Commentors:
CMA Acetone Panel{Letter #1)
CMA Keiones Panel (Letter #2)

Respanse:

Table 4-1 and Table 4-2: Footnotes were added to clarify toxicity of compounds. Methyl
ethyl ketone will continue to be identified as a toxic compound since according to Rule
1401 it has an acute reference exposure level of 13,000 pgfm’. :

Comment Category #2; » Using Other than Cal EPA URF (i.e., USEPA’)
' » Excliusion of Compounds as Texic

Several questions were raised about the appropriateness of using unit risk factors
developed by Cal EPA, and the validity of assumptions incorporated in the values (70-
year outdoor exposure, inadequacy of animal and epidemiology studies). Suggestions
were made to use the USEPA unit risk factors and add further discussions about
uncertaintics associated with the development of URFs.

Commentors:
CMA Olefins Panel {Letier #3)
EMA (Letter #8) ' ' '
Latham & Watkins for Navistar ITC (International Transp. Corp.) {Letter #10)
 Lorax {Letter #12} -
~ WSPA/ARCO {Letier #19)
City of Los Angeles (Letter #20) :
Calif. Trucking Assoc, (CTA) (Letter #22) : :
Foothill Transit (Letter #23) . ' - e

Response:

The AQMD recognizes that there are inherent uncertainties associated with the quantified '
risk factors established in California, and that on a national level, there has not been any
recommendation for a quantified value for diesel. The AQMD further understands the
concerns about earlier studies, which contributed to the California assessment of diesel.
However, the AQMD staff relies upon the medical expertise within the Cal EPA for
establishing pollutant toxicity facters (as well as the state ambient air quality standards
for eriteria poliutants), and believes the current estimate to be appropriately health
protective.  Also, the AQMD staff accepts risk factors established by Cal EPA as :
94 .
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applicable to the entire state. The 70-year exposure is one of the parameters used by Cal
EPA in their URF calculations. :

Comment Category #3: Styrene Categorization as a Carcinogen

Questions were raised about the Jisting of styrene as a non-carcinogenic compound. :
References were made to studies being conducted that could lead to listing styrene as a
toxic compound. ' '

Commentors:

City of Irvine (Letter #4)
OEHHA (Letter #15)

Response:

The text was revised to reflect the most current status of identification.

Comment Category #4: Treatinent of Menitoring Data

s (Comments were received that trends showing elemental carbon reductions have not
" been addressed. _
» Questions were asked about the modeling treatment of concentrations below the
minimum detection lmit,

Commentors:’

EMA (Letier #8)
EMA/Environ (Letter #8a)

Rasponse:

Trends in Elemental Carbon:

The AQMD is aware of the study by Christoforou gt.al., which was published in January
2000. Appropriate references to the study have been added to the fext to reflect findings
of about a 32% decrease in elemental carbon in the South Coast Air Basin between 1982
and 1993, although staff has some concerns about the consistency of the analytical
methods for measuring elemental carbon reported in the article.

Model performance estimation of contaminants set to % detection limit:

The mode! perfbrmance for those contaminants where observations were set to half of the

detection limit is poor, in part due to the fact that at very low levels, variability in

modeled resuits is cnmpared against non-varying levels presumed from measurements.
9-5
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While the performance was poor, the modeled risk contributions from these contaminants
to the overall risk are minimal, and do not appreciably affect the results of the study.

Comment Category #3: Modeling Issues
* Treatment of Now-Detect Values
* Background Concentrativns
* Modeling Concentrations
* Risk Uncertainties

Mode]ing Issues:

Treatment of Nan-Derecr Values
A request was made to further analyze and discuss model performances in view of the
number of measurements at or near the ninimum detection Jevel.

Boundary Conditions
Questions were raised about the mns:lstency of bnundary cundltums in AQMP/SIP and
toxic modeling exercises.

Modeling Perfarmance '
No modeling performance goals were sct; performangce is poor; USEPA’s parformancc
goaIs should be met. : :

Risk Uncertainties
Comments were made that mudf:lmg underestimates the impact of statmnar}r SOUTCes.

Commentors:

EMA & EMA/Environ {L.etters #8 and Sa}
Lorax (Letter #12)

City of Los Angeles {Letter #20)

Metal Finishing Assoc. (Letter #24)

Responsc:

Treatment of Non-Detect:

There are situations where low levels of certain pollutants are below the detection limits
of current laboratory methods of analysis. When such circumstances occur, the actual
" ambient concentrations .are unknown and tange between zero and the instrumentation
limit of detection  In the MATES-I study, when “non-detects” ocourred, it was assumed
that the measured level was half way between zero and the detection limit. This
convention has been in use by the Air Resources Board since the reporting of monitored
toxics in the state commenced in 1990, This convention allows the vast majority of the
data users to statlstu,all},r manage the data. Other methods of handling non-detects are
often difficult to’ implement or offer no practical advantage. The method is a
cunservatlw: one that protects the public when analytical shortcomings cannot address

96
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real emissions that are known to exist, Although the one-half this convention is nota - -

regulation, it is considered at this time to be the best available tool for addressing “non-
detects.” The text of the report has been modified to include this explanation, '

Regarding different detection limits (as illustrated in the table below) for the same.
compound, as occurred -for some pollutants that were measured at two different
Jaboratories (AQMD and ARR), such limits are & function.of the type. and age of the
laboratery equipment used. Newer equipment tends to have greater low-concentration
‘detection capabilities as compared to older equipment. Thus in the MATES-II database,
in some instances different detection limits {and non-detect values) were used depending
upon which laboratory conducted the analyses. '

For computational purposes, measurements below minimum detection levels (MDLs) are
also assumed to be one-half the respective MDL. The MDLs for the pollutants sampled
for both the ARB and- AQMD iaboratories are given in the table below. Also shown are
the percentages of non-detects. An argument could be made that if 90 percent or more of
the samples are below the detéction level then the ambient concentrations are probably
closer to zero than to one-half the detection level. Note that the percentage of non-detects
only exceed 90 percent for ethylene dibromide, ethylene dichleride, arsemic, and
cadmium, Assuming that the ambient concentrations of ethylene dibromide, ethylene
dichloride, arsenic, and cadmium are zero reduces the estimated risks on average for the
ten fixed sités by 65 in a million. The total estimated risk is approximately 1413 in one
million including diesel and 406 in one million excluding diesel toxicity. - This should be
considered as another source of uncertainty in the risk estimate.
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_ ) Minimum Detection Tevel - Non-detects
Toxic ARB AQMD (%)
1,3 Butadicne 0.04 ppb 0.10 ppb 9
Acetaldehyde ' 0.10 ppb (.10 ppb 3
Berizene 0.20 ppb 0.10 ppb ' 3
Carbon tetrachloride (.02 ppb (.20 ppb - 46
Chloroform 0.02 ppb 0.10 ppb 58
Ethylene dibromide - 0.10 ppb G
Ethylene dichloride . - 0.10 ppb : o8
Formaldehyde 0.10 ppb 0.10ppb 2.
Methylene chioride 1.00 ppb 0.10 ppb 37
Para-dichlotobenzene 0.20 ppb 0.10ppb 47
Perchloroethylens _ 0.01 ppb 0.1G ppb 10
Trichloroethylene 0.02 ppb .10 ppk 55
Arsenic 3 np/m’ dpg/m® . 97
Cadmium _ - 10 ng/m’ 09
- Hexavalent chromfum 0.2 ngfm’ 0.06 ng/m’ 50 -
Nickel 2 ng/m’ 1 ng/m® 5
Lead : 3 ng/m’ - - 0
Selenivm _ C 2ng/m 1 ng/m® .- 65
Boundary Conditions:

The set of boundary conditions for the toxic contaminants modeled for the MATES-II
analyses are presented in Table V-6 of the Appendix. The boundary condittons were
determined from a variety of sources including a fechnical study conducted for EFPA,
monitored data, and estimated global background  concentrations. For several
contaminants, the backgronnd concentrations were set to near zero concentrations. We
recognize that for 13 contaminants, the background concentration was set at levels that
when multiplied by the corresponding URF contribute at least 1-in —1,000,000 to the -
background risk. The assumption of an 18 percent contribution from the boundary
concentrations to the overall modeled risk, however, is overstated. '

We can further examine the impacts by examining the highest four boundary -
concentrations from diesel, carbon tetrachloride, benzene and secondary formaldehyde.
First, carbon tetrachloride has a recognized global background concentration. For

. formaldehyde, the boundary concentration was based on UAM speciation information

used in the 1997 AQMP ozone attainment demonstration. The net impact to modeled
formaldehyde resulted in less than 5 percent. For benzene, the boundary was extracted
from the EPA technical study; and with its low reactivity, it.is expected to have a long
residence time in the atmosphere. ' .

The largest contribution to the background risk arose from the diesel contribution. The

diesel boundary concentration was set at 0.41gfm3 for PM2.5 and 0.04 pg/m3 for the

coarse fraction. These estimated levels were based on PM2.5 observations of elemental

carbort (EC) taken at San Nicholas Island (SNI} where the EC concentration was '

measured at 0.18 pg/m3. SN is located 80 miles offshore, approximately 40 miles

further offshore that the western boundary for the modeling domain. The SNI EC
9-8
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concentration was extrapolated to the western modeling boundary with the assumption
that the concentration would increase slightly at the coastal shoreline as compared to NSL
Since there are no direct ambient measurements of diesel particulate emissions, the diesel
contribution to the boundary condition was set to be equivalent to the EC concentration
as a conservative assumption.

Model Performance: . :

EPA has set performance poals for episodic modeling demonstration used in control-

propram evaluation. These goals are designed to estimate model performance for an
ozone simulation that evaluates model! performance for a limited set of days. No specific
model performance criteria have been defined for an annual simulation of toxic
compounds. We recognize that model performance can improve. One major limitation
of the UAM analysis was the potential underestimation of mobile source emissions for
the simulation. As stated in the MATES-TI mport and Appendix V, underestimation of
the mobile source emissions was a contributing factor to lower model performance
estimates.  Uncertainties in the meteorological characterization may have also
contributed. More recent work by ARB indicates that mobile source VOC emissions will
be higher. '
Under-Estimation of Risk from Stationary Sources: .

Since the UAM uses a 2-km by 2-km grid resolution, emissions (both stationary and
mobile) are assumed to be evenly distributed over the grid cell. As such, the model
caleulated concentrations are more regional in natare. The relative contribution between
stationary and mebile emissions is accounted for in the model. The mobile SOUTCE
contribution wonld not be overstated relative to the concentrations calculated by the
maodel.

Comment Category #6: Definition of Cancer Risk
Comments were made that the definition of cancer nisk needed ﬁarthcr clarification.

Commentors:

OEHHA (Letter #15)
WSPA/ARCO (Letter #19)

Response:

The janguage in the text was revised.
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Commnent Category £7; Indoor vs. Quidoor Risks

Comments were made about the asswmption of total outdoor exposure in calculating
URFs. Other comments were made that in Southern California, indoor and outdoor -
exposures could be very similar.

Commentors

EMA (Letter #8)
OEHHA (Letter £15)
City of Los Angeles (Letier #20)

Response: .

Ideally, one would like to estimate risk based on total exposure an individual experiences
while moving from one microenvironment or activity (such as a home, an office, of
driving a car) to another. The MATES-I study only considers outdoor exposure so the
risks estimated from the ambient measuremenis represents those experienced cutdoors.
The modeled risks discussed in Chapters 5 and 6 also represeat outdeor expﬂsures The
text was modified, as appmprmte :

Comment Category #8: Inadequacy of Microscale Analysis

Quiestions were asked about the exchusion of mobile source emissions in the microscale
modeling efforts. Suggestions were made on how to explain the purpose of the
microscale siirdy. : :

Commentors:

QEHHA (Letter #15)
Metal Finishing Asscc. (Letter #24}

Respunse:

Microscale modeling was designed primarily o analyze concentrations of toxic air
poliutants in areas of expected localized higher stationary source impact. Although the
modeling did not, in most cases, include mobile sources, the monitored results provide
some indication of the relative risks between mobile and stationary sources. Please also
see response to comment category #10.

The language on Page 6-1 was modified to better reflect the purpose of the miicroscale
study.
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Comment Categery #9: Other Health Effects of PM

Comiments were made regarding the potential risks and health effects of fine particulates
(e.g., PM2.5) that were not characterized in the report, o : : :

Commentors:
. Cityof Irvine {Letter #4)
Response:

The purpose of the study was to evaluate the risk of toxic compounds in the Basin, Other
impacts of air pollwtion, including non-foxic health effects, are extensively analyzed in
the development process for the National and-State Air Qualzty Standards. These types
of issues are extensively addressed in various Air Quatity Management Plans.

Comment Category #10: Need far' Further Analysis-

Various commentors sugpested that further analj.;'ses should be conducted in order to
improve the report and to further clarify issu¢s. Among the suggestions were:

» Monitoring platforms were not properly situated and need to be close to identified .
stationary toxic sOUrces. : _

Plans should be made to perform year-round microscale monitoring.

Accidental releases should be addressed. '

The reason for higher PM, at Burbank should be explained.

The resulis of microscale modeling should ke compared with measured data.

Continue the development process and resolve the uncertainty in the diesel ik

factor. '

Commentors:

CBE (Letter #5}
Northrop Grumman {Letter #14)
City of Los Angeles (Letier #20)

Response:

Location of Microscale Monitors: :

The microscale study was intended to sample in residential areas immediately downwind
of clusters of facilities that are known to emit toxic pollutants, Because the objectives of
fhe microscale monitoring program were to be within residential areas immediately
downwind of facility clusters, and because logistical factors were crucial to the exact
location of the monitoring platforms (due to permission to use private property; available
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power; security considerations; etc.), the model predictions of maxinium source impact
did not coincide with the location of the measurerents. It is imporiant to recognize that
local maximal impacts could indeed occur at locations which were not monitored, but the
- data coliected at least provided some indication of what was occurring in the residential .
area around the monitering platform.  As indicated in changes to the text of the report,
the microscale study can, in many respects, be considered-a “pilot”™ study for any future
~ microscale sampling programs.

Year round monitoring and aceidental-release monitoring at microscale sifes:

We agree that ideally, year round monitoring, or special monitoring for accidental
releases would be desirable, however, the program was constrzined by available '
resources. In total, the entire MATES-I study cost approximately $1.3 million. With the
technical guidance frem the Air Toxics Study Technical Review Group, staff believes
that MATES-II represents the most -::nrnprehanswe toxics monitoring program that could
be conducted within the available resources.

Unusual “Other PM” measurements at Burbank: _
The commentor is correct in pointing out the: higher levels of “other PM™ reported at
Burbank. On 11/13/98, a cadmium level of 192 ng/m3 was measured at Burbank,
whereas all other Burbank samples were near o below the detection {imit of 10 ngfm3. It
turns out that elevated cadmium levels were also detected on PMIO and TSP sainples
collected simmltaneously at Burbank on that date, indicating that there was a source of
* airborne cadmnium, as opposed {o 2n instnument malfimction. We are unable to determine
the canse of that singular event. Since the measurement is considered to be valid, it is
included in the MATES-II averages, and it is the reason why “other PM” at Burbank are
elevated as cﬂmparad te other sites, and also why November is slightly h.tgher than other
months as depicted in Figure 3-6 (bottom). :

Uncertainty in the Diesel Risk Factor:
Please see response to comment category #2.

Microscale Model vs. Measurements:

Requests were made to compare the results of microscale modeling with measured data. .
Given the limited length of microscale monitoring, this exercise would be beyond the
scope of the study and will not be technically sound at this fime. Please also refer to the
response to comment category #5. .

Comment Category #11: Emissions Inventory Clarification .

Questions were asked about how the emissions of some specific source categories were
allocated to specific locations. Comments were received about typical sources of
emissions for specific compounds. Requests were made for more detailed emissions
data.
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Commentors:

CBE (Letter #5)

Puget Sound Clean Air Agency (Letter #17)

" City of Los Angeles {(Letter #2G)

Meta! Finishing Assoc, {Letter #24)

Response:

Area source emissions for dry cleaners, gas stations, and chrome plating operations were
distributed to their exact location (specific point location) as shown in Figures 4-3, 4-4,
and 4-5, '

Table 4-1 was revised and matched to the inventory.

Emissions inventory Table 4-3 "Emissions by Major Source Category” was added to the
report.

Comment Category #12: Detailed Data Availabifity

Requests were made to make the entire MATES-II database available on the AQMD web
site. Specific requests for data were submitted to the District. '

- Commentors:

 CBE (Letter #5) .
- Pacific Environsnental Services (Letter #16)

Response:

Detailed data are available upon request through the AQMD’s Public Records Request.

Comment Category #13: Definition of Hot Spois

Questions were asked about the definition of “Hot Spots™.
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Commentors:

Cooper Environmental (Letter #6)
Printing Industries of California (Letter #21)
City of Los Angeles {Letter #20)

Response:

AQMD staff believes that there is no well-sccepted definition of “hot spots,” and indeed
there many be many different interpretations of that term. Within the context of this
report, AQMD staff has used “hot spots™ to denote conditions where measurad
concentrations at microscale sites were significantly (in a statistical sense) greater than at
the closest paired fixed site, and also higher than observed at all other locations during
the study, So that future uses of “liot spots” in air monitoring programs can have & more
- consistent definition, the AQMD will seek input from the ATSTRG to develop a
consensus definition. - :

Comment Category #14: Definition of Diesel Measured as Elemental Carbon (1.04
Factor) .

Comments were made about the validity of using elemental carbon as a sumrogate for
measuring diesel particulate, and the incorrectness of the 1.04 multiplier factor.

Commerntors:

County Sanitation District of Los Angeles County (Letter #7)
EMA & EMA/Environ (Letiers #8 and 8a)

Latham & Watkins (5.F.Ofc.) for Navistar TAC {Letter #11)
(S8 Group, Inc. (Letter #18) '
City of Los Angeles (Letter #20).

California Trucking Assoc. (CTA) (Letter #23}

Response:

Based on the 1982 inventory of fine particle emissions, Gray derived a factor 1.04 to
estimate diesel as a function of EC. Gray's method relied on estimates that the elemental
carbon portion of diesel particulate was 64 percent of the total diesel particulate Joad and
that 67 percent of the fine elemental carbon mass in-the Los Angeles atmosphere comes

from dizsel emissions.

Mathematically (to address questions in letter #23):

0.64 TD = DEC D = Total Diesel PM
DEC = 6.67 EC DEC = Elementul Carbon Portion of Diesel
.64 TD=0.67 EC EC = Elementzal Carbon
TD =1.04 EC '
9-14
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Using the 1998 emissions inventory, a more direct estimation of the Diasel/EC ratio can
be made. The SCAB modeling emission inventory for PM2.5 diesel and PM2.5 EC from
afl sources are as follows: :

Emissions [TPD} '

. Area and
On-Road Off-Road Point Total
Diesal 10.92 10.63 21.55
EC _ 6.57 10.49 0.37 17.44

The 1998 ratio of diesel emissions to EC emissions equals 1.24.

Similarly, the modeling analysis for the ten MATES-II sites suggests that a slightly
-~ higher ratio of 1.39 exits between diesel particulate and elomental carbon from all
sources. The following table summarizes the modeling results.

MATES-II Site Diesel PM2.5 EC25 Diesel/EC
(gm3) | (ugm3)

Anaheim 2,85 233 1.22
Burbank 2.52 2.13 1.18
Caompton 3.20 2.16 1.48
Fontana 2.25 1.95 1.15
Huntingten Park 2.70 2.22 1.22
Los Angeles 3.53 242 1.46
Long Beach 3.01 1.85 .63 -
Pico Rivera 2.68 1.95 1.37
ERubidoux 2.24 1.95 1.15
Wilmington 343 1.71 - 201
Average 1.39

One of the advantages in dealing with PM2.5 inventories and PM2.5 modeling results is

that the concems over the inffuence by coarse particulates are eliminated. In the

AQMD’s TEP-2000 study, elemental carbon for both PM10 and PM2.5 fractions were
sampled over one year, which predominantly coincided with the MATES-II sampling
program. Five sites were common te both sampling programs: Long Beach, Los
Angeles, Anaheim, Fomtana, and Rubidoux.,. The percent of PM2.5 elemental carbon
contained withic PM10 elemental carbon is 98.6%, 87.9%, 100%, 94.4%, and 86.7%,
respectively for each of the five sites, indicating that fine particulate elemental carbon is
dominant, and the coarse fraction is very small. Accordingly, for each of these sites, we

can calculate the diesel particulate levels using the 1998 measured data to get PMZ.5 .

elemental carbon, coupled with the modeled diesel/clemental carbon ratios. On a site-
specific basis, these results can be compared with the methods used in the MATES-IT
report, that is, using the 1.04 factor multiplied by the PM 10 elemental carbon levels. The
results are shown below: '

| [ | Measured | | | Estimated | EC-PMI0
9-15 |
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EC-PMi0 | TEP-2000 | Modeled | Diesel |x1.04
Sita {ug/m3) EC PM2.5/ | Diese/EC | Particulate | Diesel Pariic.
: PM1{ Ratio ‘Ratio {ug/m3) {uz/m3)

Long Beach 2.54 986 122 3.06 2.64
Los Angeles 3.53 879 . 1.46 4.53 3.67
Fontana 3.38 944, 1.15 3.67 1.51
Rubidoux 3.39 867 1.15 3.38 3.52
Anaheim 2.44 1.00 1.22 2.97 2.53
Average . 3.522 3174

It can be seen that in every case, the 1998 estimates for diesel particulates are preater than
the estimates based on the 1.04 factor developed in 1982. On average, the 1993 resulis
gre about 11% greater than the results with the 1982 factor.

While each method gives a different ratio for esfimating potential risk due to diesel
gmissions, when examining monitored ambient concentrations, the most direct approach
is to model diese] particulate emissions. When vsing measured data, the results abave
show that the nse of the 1.04 factor does not overestimate diesel particulates.

Comment Category £15: Double-Counting of Diesel Cunmbunm due to its Toxic
Constituents {i.e., Other VOCs such as Benzeneg) '

Cuestions were asked abuut possibie double counting of diesel toxicity in the monitoring
HTOETAM. Spec:ﬁca]ly, the diesel unit risk factor is meant to reflect the toxicity of all
compounds in diesel exhaust emissions. -However, the District measured elements]
carbon (surrogate o diesel), and some of the other compounds that ars included in the
diesel exhaust, sepm'ately How significant is the double counting in the msk
caleulations? : : _

Commentors:

County Sanitation District of Los Angeles County (Latter £7)
Puget Sound Clean Air Agency (Letter #1?) '
(188 Group, Inc. (Letter #18)

City of Los Angeles (Letier #20)

Response:

The inventoried emissions from diesel engines incorporated diesel particulates as well as
several additional species including benzene, I 3butadiene. formaldehyde, acetaldehyde,
cadmium, lead, and nickel. Both gaseous and particulate diesel emissions were modeled
and the resulting concentrations were used for the nisk calculation. However, the unit risk
factor assigned to diesel particles alone accounts for the whole diesel exhaust.

Consequently, when the risk was calcufated for the non-diesel particulate components of
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. the diesel exhaust an overlap or double counting of estimated risk occurred. The
overlapping count of risk amounted to approximately about 1% of the total from diesel
emissions. :

The on-road diesel truck emissions can be used to demonstrate the-effect of the.
overlapping risk estimation. Shown below is the risk calculation done for the two
separate components of the diesel emissions: diesel emissions .other than “diesel
particulate™, and diesel particulate emissions. -

Emissions TIRF Weirhted

Species (Ibs/day)  URF(10% ° Emissions

(a) Diese! Emissions Other Than “Diesel Particulate™

Benzene 834 29 24186
1,3Butadiene 79 170 13430
Formaldehyde o 6136 6 36816
Acetaldehyde 3066 2.7 | 8278
Cadminm | 1.54 4200 6468
Lead 0.68 12 8
Nickel 0.36 260 94
Total | - 89280

{b) “Diesel Particulate” Emissinhs

Diesel Particalate 22850 k111 6867000
Since the total nisk ﬁ_ﬁm diesel exhaust is repmsented.by that calculated for diesel
particulate, the additional risk calculated from (a), zbove, represents the overlap. From
the calculation, a 1.3 percent increase in total rigk is incurred. This margin of error is not

 viewed by AQMD staff as significant, given other counterbalancing factors such as those
discussed in commert category #14.

Comment Category #16: Definition of Average Risk

Comments were received about the inappropriate use of the term “aw.;erage risk”, and
comments were provided to clarify it. :

Cdmmentﬂrs:

EMA (Letter #8) :
WSPA/ARCO (Letter #19)
Response:

9-17



Response to Comments
MATES-II Draft Report

In the MATES-IL report, the tern “average” was used fo convey the average of the

conditions across all fixed monitoring sites. The AQMD staff recognizes that the term

“average cancer risk” may misconstrue the fact that potency factors are taken to reflect
the upper limit of the confidence intervals, not the average. To avoid confusion, the term
“basinwide cancer risk™ will be used instead of “average cancer risk,” and this term wili
" be explained in the report to represent the risk derived from the average cnncentrauon of
pollutants measured at the fixed monitoring sites.

Commemt Category #17: New Technology Solutions

A product was pregented to reduce diesel emissions.

Commentors:

International Fuel Technology (Letier #9)

. Response:

The evatuation of new technology is outside of the scope of this sﬂdy. Evaluation of
advances in fuel or any cther technology are regularly pursued by the AQMD's Cffice of
Science and Technology Advancement (TAQO), and/or the California Air Resources
Board's Mobile Source and Research Division. A copy of the commentor's letter has

been forwarded to TAQ. (Of course, engine mamufacturers and fuel prndu{:uers are very
interested in emission reducing tcchnologies g

Comment Category #18; Miscellaneous :

o The final report should discuss the moenitoring of accidental releases from stahﬂnarj.*
SOUTCES. :

e There are inconsistencies between the federal PM2.5 standard of 15pg/m’ and the
unit risk factors used by the District.

s There are inconsistencies in the report about cai:hon tetrachlorids.

+ The AQMD should establish a formal process to determmn: huw to best use the
information in MATES-IL

s Various other quéstiuns were asked that are mostly answered in the report.
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Response to Comments
MATES-II Draft Report

Commentors:

Communities for a Better Environment (CBE} (Letter #5)
EMA/Environ (Letter #5a)

- WSPASARCO (Letter #19)

City of Los Angeles (Letter #20)

Foothill Transit {Letter #22)

Response:

Accidental Releases: _
The assessment of potential impact of accidental releases was beyond the scope of this

study.

Inconsistency between Risk Factor for Diesel and PM2.5 Standard:

AQMD staff believes the considerations made in establishing the PM2.5 standard of 15
ug/m3 as an annual average did not take into account toxic pollutants, since these are
individual compounds handled separately under the toxics programs. By analogy,
hexavalent chromimm is a potent carcinogen measured in the atmosphere at levels around
1 panogram per cubic meter. If hexavalent chromiurn, which has been listed as a federal
hazardous air pollutant long before the new PM2.5 standards were promulgated by U.5.
‘EPA, were part of that consideration, then a particulate standard at the nanometer level
- would be expected. We therefore do not believe there are inconsistencies between
specific PM carcinogenic risk factors and the PM2.5 federal standards.

Carbon Teirachloride:
The text was revised.

Application of the Report: . '
The AQMD Board will consider all available information in establishing the process by
which MATES-TI will be us::d

" Various Issues:
. The report discusses issues listed.

C’ummenr.ﬁ'a!egmy #19: Overview Document

| Quest.inns were asked about the Overview Document.
Commentors:

EMA (Letter £8)

Response:
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- Respmnse to Comments
MATES-II Draft Report

~ Since the release of the Draft Report, there has not been any noticeable imterest (as
 expressed by requests from the public) for the Overview Document. Therefore, AQMD
will not be providing a separate overview document with the release of the Final
MATES-II Report. Staff intends, rather, to provide stand-alone copies of the Executlve
Summary to those who express interest in a condensed version of the report.

Comment Category #20: Sugpestions to Change Language of the Text -
Suggestions were made to change the language of the text.

Commentors:

Northrop Grumman (Letier #14}
City of Los Angeles {Letter #20}

Response:

Comments were incorporated as deetned appropriate.

Comment Category #21: Hdentification of Sites by Region

Questions were raised about the validity of identifying a region by the name of a specific
city.

Commentors:

ATSTRG Commiitee

Response:

For the MATES-TI fixed sites, locations were selected based on “neighberhood scale™
guidance as developed by the U.S, EPA. As such, the fixed sites may represent
conditions in areas that may include adjacent communities. Because the release of the
draft report referred to specific locations, those will be retained, however, text has been
added to clarify that these sites may represent more than just the commumity where the
monitor was placed. For the microscale sites, on the other hand, site placement was very
specific to localized conditions, and it is not expected that such sites would be
representative of larger arsas.
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Response to Comments
" MATES-H Draft Report

Comment Caiegory #22: Vehicle Count vs. Elentental Carbon Measurements

Comments were received illustrating that truck counts conducted on freeways close to
MATES-II sites do not correlate with measured elemental carbon concentrations at those
sites. ' '

Commentors:
California Trucking Assoc. (Letter #23)

Response:

Truck counts at 2 neatby freeway do mnot necessarily relate to elemental carbon

measurements at a monitoring site, Other facters such as traffic data on allt roads,

proximity of the roads to the measuring site, level of congestion, meteorology, and
emission factors need to be considered. These parameters can then be used as inputs to a
peint/line’ source air quality model. For the grid-based regional model used in the
MATES-II study, many of these important elements were included as part of the model.
Please also refer to the last part of comment category #5. :
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