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Chapter 1 Modeling Overview

INTRODUCTION

This appendix to the Draft 2007 AQMP provides the details of the modeling attainment
demonstrations presented in Chapter V of the main document. The federal Clean Air
Act (CAA) sets forth specific criteria to use air quality simulation modeling techniques
to estimate future air quality in areas that do not meet the air quality standards. This
Draft 2007 AQMP provides future year attainment demonstrations for two new
pollutants: 8-hour average ozone and both annual and 24-hour average PM?2.5.

The South Coast Air Basin (Basin) is currently designated nonattainment for PM2.5,
ozone (8-hours), PM10 (24-hours) and carbon monoxide. On February 24, 2006, CARB
forwarded the District’s request to U.S. EPA to redesignate the Basin attainment for
carbon monoxide. Air quality monitoring data measured from 2001 through 2005
indicated that the standard had been achieved and currently continues to be met. Future
year projections of CO provided in the 2003 AQMP and projections from CARB’s
EMFAC2002 emissions model were used to support the redesignation request and
provide the basis for a CO maintenance plan for the Basin. EPA’s final approval of the
redesignation request is currently pending.

Similarly, on October 17, 2006, the Federal Register codified EPA’s decision revoking
the annual PM 10 standard. The action left the 24-hour average PM10 standard in place.
Over the past decade, the Basin has experienced only a handful of days with 24-hour
average PM10 concentrations exceeding the standard. The District has yet to seek
redesignation to attainment for PM10 however it will open discussions with EPA on the
applicability of the “Clean Data Policy” to the Basin situation. Regardless, the Draft
2007 AQMP will provide an updated attainment demonstration for 24-hour average
PM10 to serve as the basis for a future maintenance plan.

The 2003 modeling attainment demonstrations served as an update of the 1997 AQMP
ozone, PM10 and carbon monoxide plans for the South Coast Air Basin and other
portions of the Southeast Desert Modified Nonattainment Area that are under the
District’s jurisdiction and were submitted as part of the California SIP. The Draft 2007
AQMP provides attainment demonstrations for 8-hour ozone and PM2.5 and provides
similar linkage to the 2003 1-hour ozone and PM10 attainment demonstrations.  This
plan reflects the updated emissions baseline and future year estimates, new technical
information and enhanced air quality modeling techniques and episodes.

Control Strategy

The Basin is currently designated nonattainment for PM2.5, and severe-17
nonattainment for ozone. These two pollutants, PM2.5 and ozone, are linked to common
precursor emissions. The District’s goal is to develop an integrated control strategy
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which: 1) ensures that ambient air quality standards for all criteria pollutants are met by
the established deadlines in the federal Clean Air Act (CAA); and 2) achieves an
expeditious rate of reduction towards the state air quality standards. The overall control
strategy is designed so that efforts to achieve the standard for one criteria pollutant do
not cause unnecessary deterioration of another. A two-step modeling process has been
conducted for the 2007 AQMP. First, future year annual and 24-hour average PM2.5 is
simulated to demonstrate attainment by 2015. The future year 8-hour average ozone
emissions control strategy then builds upon the PM2.5 strategy to demonstrate
attainment of the federal standard in 2021. This two-step approach is described in
Chapter 4 of the main document and the control measures are extensively discussed in
Appendices IVA, IVB and IVC. The two-step approach is also consistent with the
approach used in the 2003 AQMP to first demonstrate attainment in 2006 of the PM10
standard and subsequent attainment of the 1-hour average ozone standard in 2010.

Model Selection

During the development of the 2003 Plan, the District convened a panel of seven experts
to independently review the regional air quality modeling conducted for ozone and
PM,y. The focus of the panel’s review was to provide guidance in the selection of an
appropriate meteorological-air quality dispersion platform for the attainment analysis.
At that time, District and CARB modeling staff were evaluating three potential models
for application using SAPRC99 chemistry: California Photochemical Grid Model
(CALGRID) [Yamartino, et. Al, 1989], the Comprehensive Air Quality Model with
Extensions (CAMx) [Environ, 2002], and the Urban Airshed Model (UAM) [EPA,
1990]. The performance of the three models varied with only UAM displaying the
capacity to closely recreate the peak 1-hour average ozone concentrations observed for
the August 5, 1997 meteorological episode. The performance of the CAMx and
CALGRID simulations was similar and although they wunder-predicted peak
concentrations, model output provided a better characterization of the spatial distribution
of ozone in the Basin.

In general, the recommendations of the panel members supported the use of the UAM
modeling platform for the 2003 attainment demonstrations, primarily based upon the
District staff’s familiarity with the model and that goal of recreating the regional peak
ozone concentrations was critical. They also recommended that a relative reduction
approach be applied to the performance of CAMx and CALGRID to see if future year
emissions reductions would be consistent with the UAM projected rates of reduction.
Most important, the consensus of the panel was for the District to move from UAM to
the more current state-of-the-art dispersion platforms and chemistry modules. Among
the recommended candidates were the Community Multiscale Air Quality Model
(CMAQ) [USEPA, 1999] and CAMx both coupled with SAPRC99 chemistry and the
prognostic Pennsylania State University / National Center for Atmospheric Research
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Mesoscale Model Version 5 (MMY) [Grell,et. al., 1994]. Both CAMx and CMAQ can
simulate ozone and PM2.5 concentrations together in a “one-atmosphere” approach and
in response to the expert panel recommendations, District and CARB staff has selected
CAMx as the primary regional dispersion modeling platform for the attainment
demonstrations.

Table V-1-1 provides a summary comparison of the modeling technology used in the
2003 and Draft 2007 AQMP’s.

TABLE V-1-1

Comparison of Modeling Methodologies used in the 2003 and Draft 2007 AQMP

Mechanism Ozone PM2.5
2003 AQMP Draft 2007 2003 AQMP Draft 2007
AQMP AQMP
Dispersion UAM-IV CAMXx UAM-IV CAMx
Platform
Chemistry SAPRC99 SAPRC99 AERO-LT/ PMCAMx
“One
CB-IV Atmosphere”
Meteorology CALMET/ MMS5/FDDA Diagnostic MM35
Wind Model
Hybrid
Mobile EMFAC2002 EMFAC2007 EMFAC2002 EMFAC2007
Emissions
Boundary EPA “Clean” WRAP- Modified EPA WRAP-
SCOS97 CAMXx- “Clean” CAMXx-
GEOCHEM GEOCHEM

The following sections provide a brief overview of the PM2.5, PMI10 and
ozonemodeling methodologies. Wherever possible, the Draft Modeling Protocol will be
used as a reference document to avoid duplicating presentation material. Draft Modeling
Protocol is included in this Appendix as Attachment 1.
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MODELING METHODOLOGY

Design Values and Relative Response Factors (RRF)

The Draft 2007 AQMP modeling approach to demonstrate attainment of the air quality
standard relies heavily on the use of design values and relative response factors (RRF,
previously referred as relative reduction factors) to translate regional modeling
simulation output to the form of the air quality standard. Both ozone and PM2.5 have
standards that require three consecutive years of monitored data, averaged by a designed
form, to assess compliance. In the case of ozone, compliance to the standard is
determined from a three year average of the 4™ highest daily ozone 8-hour average
concentration. The PM2.5 annual design value is determined from quarterly average
PM2.5 concentrations, averaged by year, for a three year period. For the 24-hour average
PM2.5 design value, the 98" percentile daily concentration sampled from a year is
selected and then averaged for a three year period. The complexity of the design values
does not lend itself to a direct attainment demonstration that relies on explicit air quality
model simulation predictions of future air quality based on one or several meteorological
episodes.

To bridge the gap between air quality model output evaluation and applicability to the
health based air quality standards, EPA guidance (EPA, 2006) has proposed the use of
relative response factors. The RRF is simply a ratio of future year predicted air quality
with the control strategy fully implemented to the simulated air quality in the base year.
The attainment demonstration consists of multiplying the non-dimensional RFF to the
base year design value to predict the future year design value. Thus, the simulated
improvement in air quality, based on one or more meteorological episodes, is translated
as a metric that directly determines compliance in the form of the standard. Equations 5-
1 and 5-2 summarize the calculation.

Eq. 5-1.
RRF; = Future-Year Model Prediction;/ Base-Year Model Prediction;
where i is the pollutant or species

Eq 5-2.

Attainment Demonstration

= 2 RRF; X Design Value; < Air Quality Standard
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The modeling analyses described above use the RRF and design value approach to
demonstrate future year attainment of the standards.

PM2.5

The Draft 2007 AQMP employs CAMx using the “one atmosphere” approach comprised
of the CB-IV gas phased chemistry and a static two-mode particle size aerosol module as
the particulate modeling platform. The analysis follows EPA’s recommended speciated
modeling attainment test (SMAT), whereby model simulations for the base and future-
year controlled emissions are used to generate RRFs at selected sites where monioting
data is available for individual species. The site and species specific RRFs are
calculated on a quarterly basis and then applied to quarterly desing values to determine
attinament. The procedure is significant departure from the 2003 AQMP where a direct
deterministic approach was used to directly calculate future year PM2.5 from model
output.

In the 2003 AQMP the UAMAERO-LT model was used to simulate annual average
Basin concentrations of PM2.5 and PM10. UAMAERO-LT model was a simplified
version of the UAM-AERO model. The detailed thermodynamic routine (ISOROPIA)
of the UAM-AERO model was replaced with the parameterized inorganic gas/aerosol
partitioning module. The secondary organic aerosol formation scheme was replaced
with a condensed version of the Carnegie Melon University (CMU) secondary organic
aerosol module. The CMU module treats organic products as semi-volatile species and
employs an equilibrium approach to the gas/aerosol partitioning of these species. In
addition, the detailed particle-sizing scheme used in the UAM-AERO model was also
replaced by an observation-based, two size (fine and coarse) particle-sizing scheme for
secondary aerosols. UAMAERO-LT utilized a full Carbon Bond IV gas-phase chemical
mechanism to simulate the formation of particulate nitrate, sulfate, ammonium, organic
carbon, elemental carbon and other primary particles. By implementing the fine and
coarse particle-sizing scheme for secondary aerosols, the 2003 AQMP was able to
provide a first look at future year PM2.5 and the initial required emissions reductions
that would be needed to attain the proposed federal standard.

The preliminary PM2.5 modeling approach crafted for the 2007 AQMP was to move the
empirical AERO-LT chemistry from the UAM to CAMx to take advantage of the
advanced dispersion platform.  Parallel testing was conducted to evaluate the
CAMx/AERO-LT performance against CAMx using the “one atmosphere” approach
comprised of the the CB-IV chemistry and a static two-mode particle size aerosol
module. The results of the analysis indicated that the two model/chemistry packages
were performing similarly and that the speed of simulating an annual average using
CAMx “one atmosphere” was approximately equal to that of the AERO-LT
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combination. As a consequence, the PM2.5 modeling approach shifted to the use of the
CAMXx “one atmosphere” as the primary tool.

Annual PM2.5 Modeling Approach

In the Draft 2007 AQMP, CAMx annual average PM2.5 modeling simulations were
generated for 2005, 2014 and 2020 baseline emissions and 2014 and 2020 controlled
emsissions scenarios. The 2005 CAMx simulation was conducted using baseline
monthly temperature and humidity corrected emissions, for a weekday, Saturday and
Sunday activity profile. Seasonal boundary conditions were extracted from the Western
Regional Air Partnership (WRAP) regional modeling simulations (initialized from
global air quality model output) in support of the Regional Haze Rule demonstrations.
The simulations were driven by MM5 meteorological fields; five day-simulations with a
one day “ramp-up” period using NCEP model inintialzation.

CAMXx simulations used the same gridded region (5 km squared, 280 easting and 3650
northing, 65 by 40 grid cells) as that used for the 2003 UAMAERO-LT analyses. The
vertical structure was increased to 11 layers (compared with the 5-layer analysis of
UAMAERO-LT), but less than the 19 layers used for the MMS5 simulations in effort to
conserve computational resources. MMS5 was used to generate the meteorological
profile for each day in 2005. The MMS simulations were generated for the larger
SCOS97 modeling domain employing a 5 km square grid and fit to the smaller PM2.5
grid. The MMS5 simulations were initialized from NCEP analyses and run for 5-day
increments without the four dimensional data assimilation (FDDA) option.

Speciated PM2.5 data measured from the District’s Multiple Air Toxic Evaluation
Program (MATES-III) during 2005 provided the characterization for evaluation and
validation of the CAMx annual and episodic demonstrations. A brief summary of the
MATES-III field program and a detailed description of the data is provided in Chapter 2.
Model performance was evaluated against monitored particulate PM2.5 air quality data
for six species (ammonium, nitrates, sulfates, organic carbon, elemental carbon, and
primary) and total particulate mass. Annual data from nine MATES-III monitoring sites,
including Los Angeles, Anaheim, Wilmington, Long Beach, Compton, Burbank, Pico
Rivera, Rubidoux, and Fontana, were used in the validation. The future year attainment
demonstration was analyzed for 2014 controlled emissions, thus enabling an annual
demonstration based on a control strategy that would be fully implemented by January 1,
2015.

Future year PM2.5 air quality (2014 and 2020) was determined using site and species
specific RRF’s applied to 2005 PM2.5 design values per EPA guidance documents. The
quarterly RRF’s were calculated from the controlled 2014 simulation and the 2005
baseline simulation. The design values were determined from the federal reference
method Size Selective Inlet (SSI) High-Vol PM2.5 data measured at the District’s air
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monitoring network from 2003-2005. The SSI PM2.5 design values were calculated by
quarter then apportioned by species based on the distribution observed in the MATES-III
data.

Episodic 24-Hr Average PM2.5 Modeling Approach

Per PM2.5 guidance, two options are provided to determine RRFs for the future year 24-
hour average PM2.5 attainment demonstration. The first option uses episodic modeling
with day-specific emissions for representative meteorological episodes to calculate RRFs
and apply the RRF to the design value. The second approach proposed by EPA relies on
an average response to implementation of emissions control for the top 25 percentile of
days in each quarter of the annual model simulation.

The maximum 24-hour PM2.5 design value (based on 2003-2005 data) for the Basin
(64.8 pg/m’) meets the current federal standard. Of great interest is how will the 24-
hour PM2.5 concentraios fair compared to the new standard of 35 pg/m’ when that
standard become effective in 2010. On the basis of our initial simulations and analysis,
the District feels that the future design calculation based on the episodic modeling
represents a higher threshold to demonstrate future attainment (either 2015 or 2020) than
the method based on the top 25 percentile day, quarterly. Given the severity of the
PM2.5 problen in the Basin and the health impacts, it is imperitive to provide the extra
measure of protection to the impacted public.

Episodic Simulations

The first approach to determine future year 24-hour maximum or 98" percentile PM2.5
impacts relied on the simulation of one or more representative peak PM2.5 epsiodes
where observed concentrations exceed 65 pug/m’ . The peak PM2.5 24-hour average
concentration observed in the Basin during the 2005 MATES-III monitoring program
(110 pg/m3 at Rubidoux) occurred on October 22, 2005. Episode specific emissions for
the peak and preceding days were temperature and humidity corrected and MM5/FDDA
simulations were generated to provide the meterorlogical imput.

Quarterly Top 25 Percentile

For this approach, the 2005 observational data are sorted by quarter of year and further
into the top 25 percent of days in each quarter. PM2.5 RRFs are calculated on a
quarterly basis from the future and base year annual simulations for only those days in
the top 25 percentile per quarter. The quarterly RRFs are then applied to the quarterly
24-hour average PM2.5 design values to develop quarterly future year design values
which are later aggregated into an annual 24-hour future year design value to assess
attainment. (The measured quarterly 24-hour average PM2.5 design values were
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comprised of the 98" percentile data in each quarter for the years 2003, 2004 and 2005.
The quarterly 24-hour average PM2.5 design values are presented in Chapter 2.

PM10

As previously discussed, on September 21, 2006 the U.S. EPA administrator signed the
final documents that eliminated the existing annual PM10 standard. The action retained
24-hour PM10 standard at its existing concentration of 150 pg/m’. The form of the 24-
hour PM10 standard allows for one violation of the standard annually. The Basin
currently meets the 24-hour average federal standard however, no petition to EPA to re-
designate the Basin as attainment status has been submitted. (The only days that exceed
the standard are associated with high wind natural events or exceptional events due to
wildfires).

For this analysis, the annual second maximum concentration is used for the attainment
demonstration (given the standard allows for one violation annually). Riverside-
Rubidoux has been the PM 10 24-hour design site in nine of the past ten years when high
wind days have been excluded from the analysis. The 2005 design value at Rubidoux is
86 percent of the federal standard. The standard attainment demonstration is conducted
to assure that the Basin will continue to be in compliance in future years.

As a conservative analysis, only emissions reductions associated with the PM2.5 portion
of the 24-hour PM 10 concentration are assumed to be impacted by future year emission
controls. Future year predictions of maximum and second maximum 24-hour average
PM10 are calculated using the site specific annual average PM2.5 RRFs applied to the
PM2.5 portion of the PM10 design concentration. The average PM2.5 RRFs calculated
from the nine sites, for 2005 to 2014, are applied to the fine portion of the 24-hour PM10
distribution for sites other than the MATES-III, which have the PM2.5 speciation. The
coarse portion of the PM10 is assumed to be held constant in this analysis. The
predicted reductions to the fine portion are then added to the coarse to estimate a 2015
second maximum PM10 24-hour average concentration.

OZONE

The CAA requires that ozone nonattainment areas designated as serious and above use a
photochemical grid model to demonstrate attainment. CAMx was selected as the
modeling tool used in the Draft 2007 AQMP ozone modeling attainment demonstration.
CAMXx is an urban scale, three-dimensional, grid-type, numerical simulation model. For
the Draft 2007 AQMP, CAMx has been coupled with SAPRC99 gaseous chemistry for
the ozone attainment demonstration. Althouugh not used as the primary modeling tool,
CAMx simulations provided supporting documentation for the 2003 AQMP ozone
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attainment demonstration. In addition, as prevouly discussed, CAMx is one of the
modeling platforms recommended by the peer review.

Modeling Approach

CAMXx simulations were conducted using the 5 km squared grid over the SCOS97
modeling domain. Specifically, the UTM Zone 11 coordinates of the domain are
150-700 km UTM East and 3580-3950 km UTM North. The modeling analyses were

run using 16 vertical layers up to 5000 m above ground level.

CAMx simulations were generated for six meteorological episodes including two
periods in 2004, three periods in 2005 and one in 1997. Table V-1-2 provides a
comparison for the meteorological episodes evaluated in the current and preceding
attainment demonstrations. The August 1997 SCOS97 meteorological episode was
retained for this analysis to provide a bridge from the 2003 AQMP attainment
demonstration. The five episodes observed in 2004 and 2005 occurred during MATES-
III, and the EPA Photochemical Assessment Monitoring Stations (PAMS) programs, a
period of enhanced air quality monitoring in the Basin. Supporting MATES-III, the
District operated three radar wind profilers in the Basin, with radio acoustic sounding
systems. Additional profiler data was obtained from operating sites in Ventura and San
Diego Counties.

TABLE V-1-2

Comparison of Ozone Meteorological Epsiodes used in the 2003 and Draft 2007 AQMP

2003 AQMP Draft 2007 AQMP

August 4-7, 1997 August 4-7, 1997
June 3-7, 2004
August 4-8 , 2004
May 17-24, 2005
July 14-19, 2005

August 25-29, 2005
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Selection of episodes from 2004 and 2005 was also made to avoid the fuel commingling
associated with the Phase III California Fuel Reformulation where the primary
oxygenate was changed from MTBE to ethanol. Commingling of ethanol and non-
ethanol based fuels leads to enhanced evaporative VOC emissions and thus more ozone.
Quantification of the amount of commingling taking place on a daily or episodic basis
was nearly impossible. Implementation of the fuel switch from MTBE to ethanol took
place in California during 2003 and was assumed to be completed by December 31,
2003. Selecting meteorological episodes post 2003 reduced the uncertainty associated
with the estimation of the VOC emissions inventory due to commingling.

The meteorological fields used for the CAMx ozone simulations were generated using
MMS5 with the FDDA option. The meteorological fields were developed using a
Lambert Conformal grid adapted for the the SCOS97 modeling domain. MMS5 was
simulated using 34 vertical layers and simulations were initialized using the NCEP
global weather forecast model analysis. The MMS5 fields were post-processed to layer-
averaged winds to the levels defined for the CAMx simulations and to adjust coordinates
to the UTM system.

Day-specific point, mobile and area emissions inventories were generated for each
meteorological episode. Mobile source emissions were temperature corrected by grid
using a VMT weighted scheme. County-wide area source emissions were temperature
corrected and gridded using the spatial emissions surrogate profiles developed for the
2003 AQMP. A more detailed description of the meteorological episode selection,
meteorological modeling and validation and the episodic emissions inventory
development is presented in Chapert 4.

Application of RRF’s

Unlike the regional ozone modeling conducted for the 2003 AQMP that based the
attainment demonstration on the direct results of a future year simulations, the procedure
for determining future year attainment of the 8-hour ozone standard for the Draft 2007
AQMP relies on the use of site specific RRF’s determined from a series of simulations
for the 2002 and 2020 controlled emissions. The basic procedure is outlined earlier in
this chapter. The ozone attainment demonstration is anchored by the 2002 base-year
emissions. The meteorological episodes are first validated based on model performance
using day-specific emissions for each base-case (e.g. 1997, 2004 or 2005). The suites of
validated episodes are then simulated using the 2020 controlled and 2002 emissions to
determine a site specific average set of RRFs. The site specific RRF is applied to the
2002 design value to determine whether attainment has been satisfied.

A minimum of 5-episode days is required to determine the site specific RRF. The
evaluation requires that the model performance for the day is within guidelines and that
a minimum observed concentration at each site used in the analysis exceeds 70 ppb or is
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simulated at 85 ppb or greater. Per EPA modeling guidance, since the CAMx regional
modeling is based on a 5 km squared grid, the ozone performance evaluation and peak
RRF calculation is based on a comparison of the observed concentration and the
predicted concentration within a 15 km radius of the grid hosting the observation. (Data
are evaluated for a 7 X 7 grid area).

UNCERTAINTIES ASSOCIATED WITH THE TECHNICAL ANALYSIS

As with any plan update there are uncertainties associated with the technical analysis.
The following paragraphs describe the primary contributors to such uncertainties as well
as some of the safeguards buildt in to the air quality planning process to manage and
control such uncertainties.

Demographic and Growth Projections

Uncertainties exist in the demographic and growth projections for the future base years.
As projections are made to longer periods (i.e., over ten or more years), the uncertainty
of the projections become greater. Examples of activities that may contribute to these
types of uncertainties include the rate and the type of new sources locating in the Basin
and their geographic distribution, future year residential construction, military base reuse
and their air quality impact, and economic prosperity.

Input Elements to Air Quality Models

In addition to the above, there are also uncertainties in the technical information
gathered for the air quality analysis. There are three major input elements associated
with any air quality modeling analysis: ambient air quality monitoring data;
meteorological measurements; and emissions inventory. All three input elements have
various levels of uncertainties impacting the technical analysis.

Ambient Air Quality Monitoring Data

Generally, ambient air quality measurements are within plus or minus half of a unit of
measurement (e.g., for ozone usually reported in units of part-per-billion (ppb) would be
accurate to within = 5 ppb). Due to this uncertainty, the Basin’s 8-hour attainment status
based on ambient monitoring data would be achieved if all ozone monitors reported
ozone concentration levels less than or equal to 84 ppb. Similar uncertainty is observed
in particulate data measurements and labroratory analysis. For example, PM2.5 is
comprised of six primary constituents (NH4", NO3, SO4", OC, EC and crustal), as well
as bonded water and total mass. Each of the primary species has individual uncertainty
associated with the laboratory analysis procedure used to analyze concentration, the type
of filter media to collect the sample and the total mass can be affected by minor changes
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in the volumetric flow that fall within the approved instrument calibration range. As a
consequence, the sum of the total species may not add up to or may exceed the filter
measured mass.

Meteorological Measurements

Air Quality models have to rely on reliable meteorological input data to accurately
simulate future ambient concentration levels. There are uncertainties associated with
meteorological model input parameters, such as initializations from National Weather
Service global and hemispheric simulations, or satellite estimates of ground level
temperature and moisture. Direct measurements of instantaneous wind speeds and
directions at varying levels above ground require averaging to hourly values before they
can be assimilated into the numerical analyses. Layer averaging of model ouput reduces
the sensitivity of the model to changing patterns in the vertical structure.

Emissions Inventory

As discussed in Chapter 3 of the main document, large uncertainties in the mobile source
emissions inventory estimates have been observed as evident with the latest
EMFAC2007 release. On-road mobile source emission estimates have increased with
each new EMFAC release. On-road mobile source emissions have inherent uncertainties
also with the current methodologies used to estimate vehicle activity such as vehicle
miles traveled, the impacts of fuel additives such as ethanol and day-of-week diurnal
profiles of traffic volume. Stationary (or point) source emission estimates have less
associated uncertainties compared to area source emission estimates. Major stationary
sources report emissions annually whereas area source emissions are, in general,
estimated based on production or usage information. Area source emissions including
paved road dust and fugitive dust have significant uncertainties in the estimation of
particulate (PM,s) emissions due to the methodologies used for estimation, temporal
loading and weather impacts.

Air Quality Models

The air quality models used for ozone and particulate air quality analysis are state-of-
the-art, complex 3-dimensional models that utilize 3-dimensional meteorological
models, complex chemical mechanisms that accurately simulate ambient reactions of
pollutants and sophisticated numerical methods to solve complex mathematical
equations that lead to the prediction of ambient air quality concentrations. While air
quality models progressively became more sophisticated in employing improved
chemical reaction modules that more accurately simulate the complex ambient chemical
reaction mechanisms of the various pollutants, such improved modules are still based on
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limited experimental data which carry associated uncertainties. In order to predict
ambient air quality concentrations, air quality models rely on the application of
sophisticated numerical methods to solve complex mathematical equations that govern
the highly complex physical and chemical processes that also have associated
uncertainties.

Are There Any Safeguards Against Uncertainties?

Yes. While completely eliminating uncertainties is an impossible task, there are a
number of features and practices build-into the air quality planning process that manage
and control such uncertainties and preserve the integrity of an air quality management
plan.

The concerns regarding uncertainties in the technical analysis are reduced with future
AQMP revisions. Each AQMP revision employs the best available technical
information available. Under state law, the AQMP revision process is a dynamic
process with revisions occurring every three years. The AQMP revision represents a
“snapshot in time” providing the progress achieved since the previous AQMP revision
and efforts still needed in order to attain air quality standards.

Under the federal Clean Air Act, a state implementation plan (SIP) is prepared for each
criteria pollutant. The SIP is not updated on a routine basis under the federal Clean Air
Act. However, the federal Clean Air Act recognizes that uncertainties do exist and
provides a safeguard if a nonattainment area does not meet an applicable milestone or
attain federal air quality standards by their applicable dates. Contingency (or backstop)
measures are required in the AQMP and must be developed into regulations such that
they will take effect if a nonattainment area does not meet an applicable milestone or
attainment date. In addition, federal sanctions may be imposed until an area meets
applicable milestone targets.

In September 2006, U.S. EPA released an updated guidance document on the use of
modeled results to demonstrate attainment of the federal ozone, PM2.5 and regional haze
air quality standards. The guidance document recognized that there will be uncertainties
with the modeling analysis and recommends supplemental analysis or weight of
evidence discussion that corroborates the modeling attainment analysis where attainment
is likely despite the modeled results which may be inconclusive. Table V-1-3, is taken
directly from the modeling guidance document to illustrate the value of supplemental
analyses. Where possible, the U.S. EPA recommends that at least one “mid-course”
review of air quality, emissions and modeled data be conducted. A second review,
shortly before the attainment date, should be conducted also. Statistical trend analyses
can also provide support for assessing the likelihood for future year attainment. Such
actions will occur in the South Coast Air Quality Management District.
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TABLE V-1-3

Guidelines for Weight of Evidence Determinations (U.S. EPA, 2006)

Results of Modeled Attainment Test

Supplemental Analyses

Ozone Annual PM2.5 24-Hour PM2.5
Future Design Future Design Future Design Basic supplemental
Value < 82 ppb, Value < 14.5 pg/m’, | Value < 62 ug/m’, | analyses should be

all monitoring sites

all monitoring sites

all monitoring sites

completed to confirm the
outcome of the modeled
attainment test

Future Design
Value 82 - 87 ppb,
at one or more
sites/grid cells

Future Design
Value 14.5-15.5
1g/m’, at one or
more sites/grid cells

Future Design
Value 62 —67
ug/m’, at one or
more sites/grid cells

A weight of evidence
demonstration should be
conducted to determine if
aggregate supplemental

analyses support the
modeled attainment test

DOCUMENT ORGANIZATION

This document provides the federal attainment demonstrations for PM2.5, PM10 and
ozone. Chapter 2 provides the PM2.5 attainment demonstration to meet the 2015
attainment date. The discussion includes future year (2015 and 2021) particulate
impacts for both PM2.5. Chapter 3 provides an update to the 24-hour average PM10
attainment demonstration and a brief discussion on the impacts of the control strategy to
regional visibility. Chapter 4 presents the ozone attainment demonstration based on the
CAMx modeling analyses. The ozone analysis includes a characterization of the
episodic, base-year modeling performance, and future year attainment for the control
strategy. As with the particulate analyses, a series of alternative emissions simulations
are presented to test the sensitivity of the proposed control strategy. Weight of evidence
discussions for ozone and PM2.5 will be incorporated in Chapters 2 and 4 respectively
in the final document. Chapter 5 presents the summary comparing predicted air quality
to the state and federal standards and the projected 2014 PM2.5 and 2020 8-hour ozone
carrying capacities. Table V 1-4 lists the Attachments to this document.
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TABLE V-1-4

Attachments

Number

Description

References

Attachment-1

Model Performance Statistics and Graphical Evaluation

Attachment-2

Draft Modeling Protocol

Attachment-3

Critiques of the Expert Reviewers

Attachment-4

CEPA Source Level Emissions Reduction Summary for
2014: Annual Average Inventory

Attachment-5

CEPA Source Level Emissions Reduction Summary for
2020: Annual Average Inventory

Attachment-6

CEPA Source Level Emissions Reduction Summary for
2014: Planning Inventory

Attachment-7

CEPA Source Level Emissions Reduction Summary for
2020: Planning Inventory
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Chapter 2 Federal PM2.5 Attainment

INTRODUCTION

As outlined in Chapter 1 of this document, the CAMX “one atmosphere” gas-aerosol
modeling system was used to develop the regional PM2.5 attainment demonstration
for the Draft 2007 AQMP. The departure from the Urban Airshed Model with Linear
Chemistry (UAM/LC) [Kumar, et al, 1995] modeling system was made to take
advantage of CAMX’s better-more mass consistent dispersion platform, integrated
gas phase (CB-1V) and aerosol chemistry (two size partitioned) and readily
incorporated numerical prognostic meteorological model data.

EPA guidance on PM modeling for attainment demonstrations requires the use of a
regional dispersion model in combination with relative response factors. The
speciated modeling attainment test (SMAT) relies on the use of modeled
performance of individual particulate species in the base year and future year
controlled scenarios to produce relative response factor to be applied to design year
data. The CAMXx output provides comprehensive characterization of the six key
segments of the PM2.5 distribution (NH4+, NO3, SO4, organic carbon (OC),
elemental carbon (EC), and crustal) as well as nitric acid and the standard chemical
mix associated with ozone production (O3, NO, NO2, CO, aldehydes, and VOC).

Particulate data measured in 2005 as part of the Multiple Air Toxics Il (MATES-III)
program provided the speciation of the PM2.5 samples. The MATES-III monitoring
program began in April 2004 and continued through March of 2006. The data used
for the attainment demonstration was measured from January 1, 2005 through
December 31, 2005, in the middle of the MATES-III program. Problems observed in
data typically associated with the start-up of a field program and ensuing initial
laboratory analysis were minimized over the 8-months of lead sampling prior to
2005. AIll MATES-III measured data was subjected to extensive quality assurance
procedures following the protocol outlined by EPA criteria.

The speciated PM2.5 sampled by the MATES-III program were a unique data set,
separate from the data acquired through the standard Federal Reference Method
(FRM) PM2.5 sampling network. Total mass sampled in parallel (MATES-III and
FRM) using side-by-side samplers are not expected to directly. As such, EPA’s
“Sandwich” methodology was invoked in this demonstration to estimate the
contribution of bonded water to the speciated data and include of estimate of filter
contamination (“blank™).  These variables are inferred in the FRM PM2.5 data
samples and their inclusion in the analysis provided for a more direct comparison to
the FRM determined regional design values.

Of particular importance for this Appendix is that the emissions data used in the
Draft 2007 AQMP PM2.5 attainment demonstration were those estimated and in
place on September 1, 2006. Subsequent modifications to the draft point source and
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mobile source inventories (on-road and off-road) will eventually modify this
analysis. At the time of writing this document, it is estimated that these emissions
inventory updates will not result in significant differences to the outcome of the
analysis.

The PM2.5 attainment demonstration is twofold to address the annual and 24-hour
portions of the standard. The following sections of this chapter first address the
MATES- Il program and data, the AQMD FRM PM2.5 sampling network, the
SMAT and Sandwich data analyses, the CAMx modeling setup and briefly the
modeling emissions inventory. The following sections of this chapter provide first
the annual PM2.5 attainment demonstration and supporting weight of evidence
analyses then lastly, the episodic PM2.5 24-hour standard attainment demonstration.

PM2.5 Data
MATES-I11 Monitoring

MATES-III is the second follow up to the original MATES toxics analysis that took
place in the later 1980’s. MATES-II was comprised of an extensive field monitoring
campaign and laboratory analysis, emissions inventory development and regional
toxics modeling. The MATES-II sampling generated speciated PM10 from the
TEP-2000 monitoring network using the PTEP samplers (described in the 2003
AQMP, Appendix V).. A comprehensive discussion of the MATES-II program is
provided in the MATES-II final report and appendicies.

MATES-III PM2.5 samples are collected upon a 47mm quartz and Teflon filters
simultaneously within the same particulate sampler for a 24-hour duration using a
size selective sampler (SSI) in accordance to the method based on EPA’s Federal
Reference Method 40CFR50 (Draft MATES-III Protocol, 2004). Samples were
taken every third day basis. Teflon filters were used for the analysis of total
particulate mass, ions and metals. The PM2.5 quartz filter was used for the analysis
of organic and elemental carbon using the IMPROVE or NIOSH method. The
District also operates co-located speciated air sampling system (SASS) monitors for
the carbon measurement at two sites (Central Los Angeles and Riverside-Rubidoux)
as part of EPA’ STN sampling network. Only the IMPROVE carbon data are
incorporated in the attainment demonstration.

The MATES-III sampling network was comprised of nine monitoring sites at
locations used in the MATES-II study. At least one site is situated in each of the four
counties in the Basin with the bulk of the monitoring in Los Angeles. The locations
of the monitoring stations were chosen to bridge the MATES-II and MATES-III
exposure analysis but also to address environmental justice issues associated with
goods movement and exposure to mobile source emissions. The sites are listed in
Table V-2-1.
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TABLE V-2-1

MATES-III Monitoring Network

Site Address County
Anaheim 1010 S. Harbor Blvd. Orange
Burbank 228 W. Palm Ave. Los Angeles
Compton 720 N. Bullis Ave. Los Angeles
Fontana 14360 Arrow Highway San Bernardino
Long Beach 3648 N. Long Beach Blvd. Los Angeles
Los Angeles 1630 N. Main St. Los Angeles
Pico Rivera 3713-B San Gabriel River Parkway Los Angeles
Rubidoux 5888 Mission Blvd Riverside
Wilmington 900 E. Lomita Blvd Los Angeles

MATES-I111 Speciated Data
Annual Data

Figure V-2-1 provides the PM2.5 mass distribution for the 2005 MATES-III data.
The data reflects the direct measurements at each station with an adjustment applied
to the organic carbon to account for total mass. (This adjustment is discussed as part
of the “Sandwich Method” in a later section.) The highest PM2.5 mass is measured
at Burbank and Rubidoux and the lowest at Anaheim. Figure V-2-2 provides the
speciation of the adjusted 2005 MATES-III data including bonded water and a filter
blank correction at each on the nine monitoring sites. The speciated data includes
ammonium, nitrates, sulfates, organic carbon (OC), elemental carbon (EC), sodium,
chloride, and metals including aluminum, iron, silicon, titanium, nickel, and lead
among others. Table V-2-2 provides the concentrations of the PM2.5 species
observed in the MATES-III data while Table V-2-3 provides the percentage of total
mass for the major component species.
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MATES-I11 2005 Annual PM2.5 Mass (ug/m3)
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FIGURE V-2-2

MATES-I11 2005 Annual Distribution of PM2.5 Species (1g/m3)
[Note: Data includes bonded water, the filter blank and filter mass adjustment for OC].
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TABLE V-2-2

2005 Annual Percentage PM2.5 Species Contribution

Location NH4 NO3 S04 OoC EC Na+ Cl- Metals
Anaheim 10.9 24.9 20.5 18.5 8.4 3.3 2.8 10.8
Burbank 11.1 26.2 16.0 24,5 9.6 1.4 1.7 9.5
Compton 10.9 24.0 20.2 18.5 9.7 3.1 3.1 10.4
Fontana 11.9 30.5 14.4 16.2 10.3 1.9 1.8 12.9
Los Angeles 13.5 29.9 20.1 8.2 11.2 2.3 2.8 12.1
Long Beach 11.3 22.3 21.3 20.1 8.2 2.9 3.1 10.9
Pico Rivera 13.4 29.9 14.7 10.6 12.2 3.4 4.0 11.8
Rubidoux 14.3 33.1 13.1 16.8 7.9 1.9 2.4 10.6
Wilmington 10.3 19.3 23.8 17.5 11.5 3.4 2.7 11.5
TABLE V-2-3

MATES-I11 2005 Annual PM2.5 Species Concentrations (pg/m3)

Location NH4 NO3 S04 OoC EC Na+ Cl- Metals Mass
Anaheim 1.87 4.25 3.50 3.16 1.43 0.56 0.48 1.85 17.1
Burbank 2.41 5.68 3.47 5.32 2.08 0.31 0.37 2.06 21.7
Compton 2.03 4.47 3.76 3.45 1.81 0.58 0.57 1.93 18.6
Fontana 2.51 6.44 3.04 3.42 2.17 0.41 0.39 2.72 21.1
Los Angeles 2.37 5.26 3.53 1.45 1.97 0.40 0.49 2.13 17.6
Long Beach 2.10 4.14 3.96 3.74 1.52 0.54 0.57 2.03 18.6
Pico Rivera 2.50 5.57 2.73 1.97 2.27 0.63 0.74 2.19 18.6
Rubidoux 3.09 7.14 2.83 3.63 1.70 0.41 0.52 2.28 21.6
Wilmington 1.90 3.55 4.37 3.22 2.12 0.62 0.50 2.12 18.4

In general ammonium, sulfate and nitrates account for more than 50 percent of the
total mass at each location. Rubidoux, Fontana and Pico Rivera are the most heavily
impacted by nitrates.  Sulfate is highest in the near coastal or port of Los
Angeles/Long Beach areas, particularly Wilmington and Long Beach. OC
measurements were highest at Burbank with EC ranging between 8-12 percent of the
mass across the nine sites. All sites observed measurable concentrations of sodium
and chloride ions reflecting the influence of the marine air as it is transported inland.
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Quarterly Data

Figures V-2-3a -V-3-3i depict the adjusted 2005 MATES-IIl PM2.5 data by
component species at each monitoring sites sorted by quarter. Table V-2-4 provides
the quarterly design values for each site. PM2.5 concentrations are highest in either
Quarter-3 or Quarter-4 at each site. The lowest concentrations are observed in the
second quarter (with the exceptions of Rubidoux and Fontana). The contribution of
the individual species varies by quarter as well. Sulfate is highest in Quarter-3 while
nitrate are highest in Quarter-4 and to some extent Quarter-1. The species
concentrations reflects the seasonal weather patterns where the higher values of
sulfate typically occur under strong-elevated inversions and sea breeze transport
inland, conditions that are prevalent in the Basin in late spring and summer. Nitrate
chemistry is very dependent on the availability of water vapor and as a result
Quarter-4, with the high humidity and frequent nocturnal inversions enhance regional
formation. Organic carbon and elemental carbon values are also highest in Quarter-4
due to the poor dispersion from weak winds and low level inversions. Quarter-2
tends to have the lowest concentrations due to spring storms and favorable
dispersion.
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FIGURE V-2-3a

2005 Quarterly Distribution of PM2.5 Species at Anaheim (ug/m3)
[Note: Data includes bonded water, the filter blank and filter mass adjustment for OC].
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FIGURE V-2-3b

2005 Quarterly Distribution of PM2.5 Species at Burbank (ug/m3)
Data includes bonded water, the filter blank and filter mass adjustment for OC].
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FIGURE V-2-3c

2005 Quarterly Distribution of PM2.5 Species at Compton (pug/m3)
Data includes bonded water, the filter blank and filter mass adjustment for OC].
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FIGURE V-2-3d

2005 Quarterly Distribution of PM2.5 Species at Fontana (ug/m3)
Data includes bonded water, the filter blank and filter mass adjustment for OC].
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FIGURE V-2-3e

2005 Quarterly Distribution of PM2.5 Species at Long Beach (ug/m3)
Data includes bonded water, the filter blank and filter mass adjustment for OC].
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FIGURE V-2-3f

2005 Quiarterly Distribution of PM2.5 Species at Los Angeles (ug/m3)
[Note: Data includes bonded water, the filter blank and filter mass adjustment for OC].
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2005 Quarterly Distribution of PM2.5 Species at Pico Rivera (ug/m3)
[Note: Data includes bonded water, the filter blank and filter mass adjustment for OC].
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FIGURE V-2-3h

2005 Quarterly Distribution of PM2.5 Species at Rubidoux (ug/m3)
Data includes bonded water, the filter blank and filter mass adjustment for OC].
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FIGURE V-2-3i

2005 Quarterly Distribution of PM2.5 Species at Wilmington (ug/m3)
Data includes bonded water, the filter blank and filter mass adjustment for OC].
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TABLE V-2-4

FRM Annual and Quarterly PM2.5 Design Concentrations (2003-2005)
at MATES-IIl Monitoring Sites (ug/m3)

Location Quarter-1 Quarter-2 Quarter-3 Quarter-4 Annual
Anaheim 17.6 12.4 15.4 20.0 16.4
Burbank 18.7 15.2 20.7 20.3 18.7
Compton 16.7 13.3 18.2 21.8 17.5
Fontana 18.7 19.2 20.2 23.2 20.3
Los Angeles 19.7 16.3 20.2 22.2 19.6
Long Beach 18.0 12.7 15.7 22.9 17.3
Pico Rivera 20.3 14.4 18.8 23.2 19.2
Rubidoux 21.2 21.9 22.6 24.9 22.7
Wilmington 12.7 10.9 15.7 19.6 14.7

On average, the annual MATES-III data are consistent with the annual design values.
The quarterly data follows with the exceptions of Rubidoux and Fontana which
exhibited higher Quarter-3 mass than usual.

FRM PM2.5

The AQMD measures PM2.5 using the federal reference method Size Selective Inlet
(SSI) High-Vol method at 16 air monitoring sites in the Basin. The FRM PM2.5 data
are used in this analysis to expand the future year predictions to the entire Basin and
to corroborate the attainment demonstration at the grid level. Figure V-2-4 depicts
the isopleths of 2005 annual PM2.5 from the FRM sites in the Basin. Table V-2-5
provides the quarterly and annual design values for the FRM sites. Note: design
values for the sites used for the MATES-III networks are listed in Table VV-2-4 above.

The FRM data depicted in Figure V-2-4 clear delineates the extent of the PM2.5
problem in the Basin. PM2.5 is essentially a combustion generated pollutant and
with the volume of traffic flow, numbers of sources (both point and area) located in
the region, concentrations exceed the annual federal standard (15 pug/m3) throughout
the Basin. The area with the highest annual concentration includes southwest San
Bernardino and Northwest Riverside Counties. These areas have design values
exceeding 20 pg/m3 and incorporate both the Fontana and Rubidoux air monitoring
stations. It is important to note that the areas with the highest concentrations are
directly downwind of a major ammonia source area associated with dairies and
poultry farming. These industries are rapidly moving from the Basin and are
expected to contribute less to particulate formation in future years.

TABLE V-2-5

V-2-11



Draft 2007 AQMP Appendix V: Modeling and Attainment Demonstrations

FRM Annual and Quarterly PM2.5 Design Concentrations (2003-2005)
at the Remaining Basin PM2.5 Monitoring Sites (ug/m3)

Location Quarter-1 Quarter-2 Quarter-3 Quarter-4 Annual
Azusa 16.2 15.9 21.1 19.6 18.2
| Big Bear 12.8 8.0 7.7 14.7 10.8
Lynwood 19.3 14.6 18.3 22.9 18.8
Mission Viejo 12.0 10.2 12.7 12.9 11.9
Ontario 21.0 17.9 20.5 25.3 21.2
Pasadena 15.5 14.6 18.6 18.5 16.8
Reseda 14.3 13.4 15.9 17.8 15.4
Riverside Magnolia 18.9 19.8 20.6 22.5 20.5
San Bernardino 18.2 20.3 21.6 21.8 20.5
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FIGURE V-2-4

2005 South Coast Air Basin Annual PM2.5 (ug/m3)
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SANDWICH AND SPECIATED MONITORED ATTAINMENT (SMAT)
Sandwich

The “sandwich” method for data analysis (Frank, 2006) calculates the PM2.5 organic
carbon mass from the difference between the total mass of the particulate sample and
the other component species. As previously described, there is uncertainty associated
with the monitoring and analytical methods used to develop the particulate profile.
While nitrate filter mass loss is expected the analytical technique to determine the
concentrations of the remaining sample is well established. Confidence is high in
determining the concentrations of the other ions (sulfates, ammonium, sodium and
chloride) and the measurements of directly emitted elemental and crustal
components. Primary and secondary organic compounds express greater monitoring
and analytical variability and the sandwich method proposes to minimize this
uncertainty.

In the 2003 AQMP, the annual PM10 attainment demonstration the speciated
particulate data used the measurements of ammonium, sulfate, nitrate, organic carbon
and elemental carbon directly. The difference between the total filter mass and the
sum of the five components was categorized as the “others.” The others included the
crustal components, sea salts and accounted for any particle bonded water, filter
blank contamination and uncertainties in the data monitoring or laboratory analysis.
The sandwich method for PM2.5 (described by Equation V-2-1) substitutes organic
carbon for the “others.”

Eq. V-2-1.
OC =PM2.5 - (NH4 + NO3 + SO4 + EC + bonded H20 + blank + crustal [metals]).

The sandwich method estimates ammonium (if not directly measured) and uses a
either a linear or polynomial empirical equation to approximate the mass of bonded
water in the sample. The polynomial equation is an empirically derived
approximation of the thermodynamic Aerosol Inorganic Model (AIM) (Clegg, 1998)
that uses the concentrations of NH4, NO3 and SO4 to estimate bonded water. The
alternate linear equation also approximates bonded water assuming that the water
content bonded to ammonium nitrate is equivalent to 12 percent of the mass and that
the water bonded to ammonium sulfate is approximately equal to 26 percent of that
mass. Comparisons of the calculated bonded water using the two algorithms were
close and for the PM2.5 attainment demonstration, the primary method used to
calculate water was the polynomial approach.

The sandwich also incorporates a filter blank contamination estimation of 0.5 pug/m3
into the calculation. AQMD procedures require the use of forceps to handle filter
media to avoid mass contamination. However, some mass inevitably does impact the
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filter prior to exposure mostly due to the conditioned air mass in the sequential
sampler as the filter is being queued for monitoring. The AQMD has discussed the
filter bank issue with EPA and will determine if a alternate value for the banks is
more appropriate for Basin sample. The PM2.5 attainment demonstration in the
Draft 2007 AQMP however relies on the 0.5 pg/m3 value in its analysis.

The sandwich methodology does not exclude the use of directly measured
ammonium or organic carbon. Estimates of ammonium calculated using a empirical
relationships (0.29 X nitrate and 0.375 X sulfate) closely matched the measured
ammonium. As a consequence, the directly measured ammonium is used in the Draft
2007 PM2.5 attainment demonstration analysis. Second, measurements of PM2.5
OC were analyzed using the same technique as for the previous 2003 AQMP PM10
analysis (although different filter media). The data were trend adjusted, based on
emissions reductions observed over recent years and further adjusted to estimate the
carbon fraction. The carbon fraction factor can range in the Basin from 1.2 to 1.8
depending upon the location of the station relative to source areas. For the Draft
2007 AQMP a carbon factor of 1.3 was applied to the OC data measured at the nine
sites.

SMAT

The federal guidance for developing a PM2.5 attainment test differs from past in that
the attainment demonstration does not directly rely on explicit model output. The
attainment test in the new guidance requires the use of the RRFs determined from the
modeling, applied to the current design values to create future design values. The
speciated modeling attainment test outlined in the guidance document further
requires the development of species dependent RRFs from the base and future year
modeling simulations. The guidance tests the model response for the major species
simulated. The analysis requires that the design value data and RRFs be assessed by
the quarter of the year then recompiled into an annual future year demonstration.

Use of the measured OC data in the sandwich required that an adjustment be made to
the total mass of the filter in the SMAT. The adjusted total mass (increase) was used
to calculate the percentage contribution of OC relative to the other component
species. After completing the quarterly SMAT, the ratios of the filter mass to the
adjusted mass were used to proportionally readjust the future year estimated PM2.5.

Note: in the SMAT, the blank is constant and the future year bonded water is
calculated as a function of the predicted ammonium, nitrate, and sulfate
concentrations.  The net amount of future year bonded water is expected to decrease
as a function of the control strategy implementation.
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CAMX AND MM5 OVERVIEW

As discussed in Chapterl, CAMx and MM5 were selected as the dispersion platform
and meteorological model respectively for the PM2.5 attainment demonstration. The
following sections briefly describe the modeling domain, meteorological interface
and the boundary conditions applied in the analysis. The prescriptions for the MM5
domain initialization and coupling with the modeling domain are addressed in the
Draft 2007 Modeling Protocol. Similar setup procedures for the CAMXx simulations
can be found in the Protocol document.

Modeling Domain

CAMx was simulated used the same region defined by 2600 5 km squared grid cells
on a Universal Transverse Mercator (UTM) projection beginning at 275 easting
through 3670 northing in a 65 by 40 grid cell structure. This is same grid
specification that was used for the 2003 UAMAERO-LT analyses. Figure V-2-
5depicts the modeling domain.

The PM2.5 domain extends approximately 80 km offshore to the west of the middle
Basin. The domain captures the international shipping routes that extend parallel to
the coast (northwest and southeast) and due west from the port areas. The northern
boundary of the domain extends to Santa Barbara County and Kern County while the
southern boundary resides primarily in Northern San Diego County. The desert
portions of Riverside, San Bernardino and Imperial counties define the eastern
boundary of the modeling domain. The modeling domain is smaller than both the
ozone modeling and MM5 domain. As a consequence, the meteorological data are a
subset of the larger analysis and a “clean” boundary is not assumed for the modeling
analysis.

The vertical structure for the CAMx modeling was increased to 8 layers of height
dependent varying depth (compared with the 5-layer analysis of UAMAERO-LT) but
less than the 19 layers used for the MM5 simulations in effort to conserve
computational resources. The top of the modeling domain was set at 5,000 m.
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PM2.5 Modeling Domain

Boundary, Top Conditions

One of the more difficult tasks of the modeling analysis was to determine a method
to define the boundary and top conditions for the PM2.5 simulations. Three options
were considered for the analysis: (1) assume clean conditions, (2) use the ozone
modeling to generate concentration files at the PM2.5 grid boundary, or (3) use a
hemispheric or global chemistry model output to specify the boundaries. Option-3
with minor adjustments was selected for the attainment demonstration.

The Western Regional Air Partnership (WRAP) has been simulating hemispheric
particulates with a focus on the western U.S. as part of the Regional Haze Rule
demonstration using CAMx on a coarse grid extending into the Pacific Ocean.
Model ouput from the WRAP analysis for model year 2002 was extracted and
converted to develop hourly boundary conditions for the PM2.5 (and ozone)
modeling analyses. For this analysis it is assumed that little uncertainty is introduced
into the modeling using the 2002 boundary data. The WRAP CAMx modeling used
CB-IV gaseous chemistry as does the Draft 2007 AQMP PM2.5 CAMx modeling.
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The WRAP modeling was conducted on a Lambert Conformal grid and therefore
specification of the boundary conditions required remapping to the UTM coordinate
system. Additional vertical layer averaging and remapping to the PM2.5 grid
assumed that the concentration is uniform across each vertical layer.

The boundary and top concentration input files for the PM model were created on a
month by month basis. The files were derived by averaging the WRAP simulation
concentrations at each boundary point, vertical layer and each hour of the day over
each day, monthly. To create the top concentration files, the values of the various
concentrations were averaged over the entire top of the modeling domain for every
hour in a month. For CAMX, the top concentration file only uses one concentration
value for the top of the model for the entire simulation. Table V-2-6 provides the
representative results for February and August.

Initial PM2.5 performance with the WRAP boundary conditions suggested that SOX
concentrations along the western boundary in the shipping lanes were too low. A
minimum concentration of 5 ppb SO2 was set for the southern boundary extending
westward from the San Diego coast approximately 20 km after which the
concentration was phased to less than 1 ppb at the extreme southwest corner of the
modeling domain. A similar adjustment was made along the north-south boundary
with SO2 being set at 5 ppb south from the coast of Santa Barbara approximately 15
km, again being lowered to less than 1 ppb at the southwest corner of the domain.

Future Boundary, Top and Initial Air Quality Conditions

For the future year scenarios, the boundary, region top and ambient air quality
concentrations were adjusted to reflect projected emissions reductions from the 2005
base-year.

MM5 Simulations

MM5 was used to generate the meteorological profile for each day in 2005. The
MMS5 simulations were generated for the larger SCOS97 modeling domain
employing a 5 km square grid and fit to the smaller PM2.5 grid. The MM5
simulations were initialized from NCEP analyses and run for 5-day increments
without the option for four dimensional data assimilation (FDDA). For the annual
PM2.5 modeling, the ramp-up period for the MM5 simulations was approximately
one-half day. The total simulation time of 5 %2 days allowed for an overlap from run
to run and provided consistency in the meteorological profile. The reader is directed
to the Draft 2007 Modeling Protocol where the developments of the MM5
meteorological simulations are discussed at length.
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TABLE V-2-6

Top Concentration Files for the PM Runs Derived from the WRAP simulation for February and
August (ppb gaseous species, ng/m® aerosol species).
Only species with non-zero values are shown.

Species | February | August

NO 0 0.01
NO2 0.02 0.03
03 64.03 49.51
OLE 0 0.01
PAR 2.55 5.26
TOL 0 0.01
FORM 0.2 0.53
ALD2 0.02 0.12
ETH 0 0.03
PAN 0.15 0.23
CO 95.36 92.85
H202 0.92 3.07
HNO3 0.22 0.28
S02 0.02 0.04
NH4F 31.77 | 16154
NO3F 15.75 | 234.54
SO4F 109.71 | 237.17
SOALF 0.53 13.32
SOA2F 0.53 13.32
SOASF 0.53 13.32
SOA4F 5.95 | 346.45
SOAS5F 0.53 13.32
POMF 27.68 | 352.93
ECF 10.5 72.45
OTRF 458 | 175.45
NH4C 0.03 0.17
NO3C 0.02 0.25
S04C 0.12 0.25
SOA1C 0 0.01
SOA2C 0 0.01
SOA3C 0 0.01
SOA4C 0.01 0.38
SOASC 0 0.01
POMC 0.03 0.39
ECC 0.01 0.08
OTRC 154.08 | 346.99
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MM5 produced wind speed and direction components (u,v,w), temperature,
humidity, insolation, and cloud cover data that were input to CAMx. Output from
the MMD5 simulations were layer averaged to the CAMX vertical structure. Vertical
stability was estimated using the CMAQ-dispersion scheme option and the vertical
diffusivity minimum value was set at 1.0 m%sec. Figures V-2-6 through V-2-9
characterize the MM5 surface layer wind fields for morning (1000 PST) and
afternoon (1400 PST) for January 15, 2005 and July 15, 2005.

EMISSIONS INVENTORY

Table V-2-7 provides the baseline 2005, 2014 and 2020 and controlled 2014 and
2020 modeling emissions inventories used in the attainment demonstration. CAMX
model is based on the annual average inventory, with adjustments made for weekly
and monthly variations. A brief characterization of the annual day emissions used
for the modeling analysis follows. An extensive discussion of the overall emissions
inventory is summarized in the Draft 2007 AQMP Appendix I11.

TABLE V-2-7
Annual Average Day Emissions Inventory (tons/day)

Year VOC NOy SOy Diesel Geol PM2.5
(a) Baseline
2005 825 1033 61 22 25 102
2014 594 668 70 12 27 98
2020 551 535 85 7 28 100
(b) Controlled
2014 452 434 19 6 27 84
2020 351 291 20 3 28 84

PM2.5 modeling emissions were developed as monthly profiles corrected for
temperature and humidity. For each month, where applicable, point, area and off-
road mobile sources were adjusted to a day-of-week through-put profile consisting of
a Monday-Friday, Saturday and Sunday schedule. On-road mobile sources were also
adjusted by the same day-of-week schedule and overlaid with average diurnal
profiles that represent weekday and weekend defined traffic patterns. The on-road
mobile source emission data incorporate month specific ambient temperature and
humidity input. Monthly biogenic emissions inventory (not listed in Table V-2-7)
was developed by the California ARB.
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Paved Road Dust Emissions Uncertainties

Uncertainties can be estimated for all sources of emission: point, mobile, and area.
With regard to PM2.5 and PM10 prediction, quantification, spatial allocation and
apportionment of dust sources is magnified. Paved road dust accounted for the
largest percentage of the primary emissions category. The paved road dust emissions
are calculated based on the number of rain days in the year, VMT and silt loading.
The 2005 paved road dust estimated emissions were impacted by each of these
factors.

Rain Days

Precipitation summaries were reviewed to determine the dates on which measurable
rainfall (0.01 inches or more in the South Coast Drainage Division) fell in the Basin
during 2005. A total of 85 days met this criterion in the Basin for 2005. Table V-2-8
lists the dates meeting this criterion. This data was used adjust monthly entrained
paved road dust emissions by the rain-factor prescribed in EPA AP-42 (Fifth Edition,
Volume 1) 13.2.1--Paved Roads.

TABLE V-2-8

2005 Rain Days in the Basin:
Days Recording Measurable Precipitation of at least 0.01 Inches of Rain

Month Dates

January 1,2,3,4,5/7,8,9,10, 11, 24, 26, 27, 28

February 6,8,10,11,12, 13, 17, 18, 19, 20, 21, 22, 23, 24, 25
March 2,3,4,6,8,10,11, 12,18, 19, 20, 21, 22, 23, 24, 28
April 4,22,23, 24,28

May 56,9

June 2,3

August 15

September 3,5, 19, 20, 21

October 11, 15, 16, 17, 18, 19, 24, 25, 27, 28, 29 30
November 9,10, 11, 25

December 2,3,9, 14, 24, 26, 28, 31

VMT Capping

In addition, the paved road dust emissions are a function of VMT. In the 1997 and
2003 AQMP, paved road dust emissions were adjusted to reflect a cap on emissions
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growth for high VMT road types in future years. Base year emissions were not
capped at a given VMT level. The future year adjustment assumed that the silt
loading would be depleted by the entrainment from the traffic volume. Increasing the
traffic volume beyond a set point would not increase dust entrainment because the
silt would be essentially depleted. The Draft 2007 AQMP continued this adjustment
of capping paved road dust on freeways in future years, allowing growth only
associated with the construction of new lanes or additional miles of freeway.

Differential Silt Loading

A third adjustment was made to the paved road dust emissions to attempt to account
for the differential silt loading content observed in the densely populated urban
portions of Los Angeles and Orange Counties and the developing communities in the
east Basin. Analysis of the preliminary modeling indicated the paved road dust may
be overestimated by a factor of two in Los Angeles and Orange Counties where the
traffic volume is greatest and the majority of streets have curbs, gutters and are
regularly swept. A uniform silt loading factor is used in the CARB model for the
entire Basin that doesn’t account for differences in land use. Corresponding field
studies conducted in Sacramento (2000) and Riverside (Fitz, 1998) indicated a wide
range of silt loading exists to arterials, collectors and local streets that departs from
the silt loading estimates provided in CARB’s emissions model.

In addition, examination of the MATES-III data indicates that the crustal-metals
portion of the PM2.5 distribution is essential constant across the basin. This infers
that although the paved road dust emissions contribution should be uniform and that
west Basin VMT contributions are offset by higher silt loading in the east Basin. The
adjustment made to the paved road dust emissions normalized the total basin loading
by county thus lowering Los Angeles by 55 percent, raising Orange County by 20
percent and doubling the emissions in Riverside and San Bernardino. No net change
in the Basin total paved road dust occurred. The adjustment was made for base and
future future years by growing the county totals and redistributing the emissions
using the normalization.

PM2.5 Split Profiles and Ammonia Inventory Adjustments

Revisions to the particulate emissions split files were made to account for new
processes and AQMD rule development and implementation. For the Draft 2007
AQMP, a cooking PM2.5 split profile was added and the profiles for residual oil
burning and distillated oil burning were updated.

Revisions were made to the spatial distribution and emissions categories defining the
ammonia inventory. In general, the total ammonia in the inventory did not change
significantly from the 2003 AQMP inventory with emissions nominally exceeding
100 tons per day. The contributions of the soils, on-road mobile and livestock
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categories however did change significantly placing a higher contribution to mobile
emissions at the expense of soils. Livestock emissions were halved as a result of the
review and estimation methodology modifications. Table V-2-9 summarizes the
changes made to the three main ammonia emissions categories.

Future year (2014) mobile source ammonia emissions are projected to be reduced by
45 percent from 2005 levels due to fleet turnover.

TABLE V-2-9

Comparison of Ammonia Soil, Mobile Source, and Lives Stock Emissions

Category 2003 AQMP (TPD) Draft 2007 AQMP (TPD)
Soil 34.2 1.42
On-road Mobile 9.47 36.12
Live stock 60.37 25.67

BASE-YEAR ANNUAL SIMULATIONS

CAMXx was run for the 2005 base simulation using the monthly adjusted annual
average day emissions presented in the previous emission inventory discussion and
the meteorological and air quality data inputs outlined in the preceding section. EPA
guidance focuses model performance to the ability to predict the PM2.5 component
species and the total mass. No specific criteria thresholds of performance are
recommended in EPA’s modeling guidance document. This is important since the
model is used in a relative response fashion compared to the ozone and PM10
analyses in previous AQMPs.

Performance is evaluated by examining key statistics and graphical presentations of
differences between model predicted concentrations and observations. Four statistics
examine model bias and error while graphical presentations of error, model
prediction as a time series and concentration scatter plots round out the prescribed
methods of model performance evaluation.

A nearest cell average of predicted concentrations is typically used when comparing
gridded concentrations to station measurements, because of possible spatial
misalignments of the predicted concentration fields. The CAMx modeling results are
presented based on a nearest nine-grid-cell average basis. Performance evaluations at
each station are based on this average concentration.

Finally, model performance is assessed using every third day predications that line up
with the observations. Statistics and graphical presentations are not included where
observational data is missing.
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PM2.5 Component Species Performance Evaluation for the MATES-I11 Sites

The CAMXx 2005 base-year annual average predicted PM2.5 and observations for the
six component species and total mass at the MATES-III sites are presented in Table
V-2-10a through V-2-10g. Also presented in the tables are estimates of bias and
error for each component at each monitoring site.

Figure V-2-10 provides a “soccer goal” graphical presentation of error for model
performance. Figure V-2-11a through Figure V-2-11h presents the time series of
model predicted vs. observations for each component at the MATES-II1 monitoring
sites. Figure V-2-12a through Figure V-2-12h presents the scatter-plots of prediction
accuracy for each component at the MATES-I11 monitoring sites. (Note: graphics
for the Pico Rivera MATES-III site are not shown.) Figure V-2-13 provides the
CAMXx predicted 2005 spatial distribution of the component species and total mass.

In general, nitrate and ammonium tend to be over predicted by an average 2 pg/m? or
less at most sites. Ammonium model performance at Rubidoux and Fontana are
approximately within 35 percent of observations and within 20 percent or less for
nitrate. On average, sulfate is nominally under-predicted however, OC and EC are
well simulated at all stations. Model performance for the crustal-others category
indicates an average over-prediction of about 1 pg/m*® or 25 percent above
observations. Overall, the prediction of total mass reflects the model performance for
ammonium, nitrate and the others with a tendency for over-prediction at about an
average level of 4 pg/m® or approximately 20 percent above observations.

TABLE V-2-10a
CAMXx 2005 Base Year Ammonium Model Predictions (pg/m?®)

Locations Mean Mean Normalized | Normalized
Observed Predicted Mean Bias | Mean Error | Mean Bias | Mean Error
All Stations 2.49 4,02 1.53 2.28 0.62 0.92
Anaheim 211 3.59 1.48 1.96 0.70 0.93
Burbank 2.62 3.28 0.65 1.75 0.25 0.67
Compton 2.18 4.46 2.28 2.60 1.04 1.19
Fontana 2.79 3.81 1.02 2.18 0.37 0.78
N Long Beach 2.20 4,03 1.83 2.37 0.83 1.08
Los Angeles 2.67 4.48 1.81 2.35 0.68 0.88
Pico River 2.49 4381 2.32 2.80 0.93 1.13
Rubidoux 3.27 4.43 1.16 2.49 0.35 0.76
Wilmington 2.00 3.69 1.69 2.28 0.84 1.14
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TABLE V-2-10b
CAMX 2005 Base Year Nitrate Model Predictions (ug/m?®)

Locations Mean Mean Normalized | Normalized
Observed Predicted Mean Bias | Mean Error | Mean Bias | Mean Error
All Stations 5.79 7.57 1.78 3.76 0.31 0.65
Anaheim 5.01 7.01 2.00 3.28 0.40 0.65
Burbank 6.32 6.60 0.28 3.30 0.04 0.52
Compton 5.04 7.94 2.90 4,01 0.58 0.80
Fontana 7.11 7.52 0.41 4,15 0.06 0.58
N Long Beach 4.66 6.40 1.74 3.18 0.37 0.68
Los Angeles 6.22 8.84 2.62 3.95 0.42 0.63
Pico River 6.08 10.51 4.43 5.66 0.73 0.93
Rubidoux 7.76 9.30 1.53 4,58 0.20 0.59
Wilmington 3.94 5.42 1.47 2.69 0.37 0.68

TABLE V-2-10c
CAMXx 2005 Base Year Sulfate Model Predictions (ug/m?)

Locations Mean Mean Normalized | Normalized
Observed Predicted Mean Bias | Mean Error | Mean Bias | Mean Error
All Stations 3.46 3.32 -0.14 2.09 -0.04 0.61
Anaheim 3.42 2.78 -0.64 1.94 -0.19 0.57
Burbank 3.43 2.29 -1.14 1.91 -0.33 0.56
Compton 3.66 4,13 0.46 2.58 0.13 0.71
Fontana 3.02 2.65 -0.37 1.62 -0.12 0.54
N Long Beach 3.97 451 0.53 2.42 0.13 0.61
Los Angeles 3.51 3.22 -0.29 1.99 -0.08 0.57
Pico River 251 2.78 0.27 1.71 0.11 0.68
Rubidoux 2.83 2.54 -0.29 1.52 -0.10 0.54
Wilmington 4.34 4.88 0.54 3.02 0.12 0.69
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TABLE V-2-10d
CAMXx 2005 Base Year Organic Carbon Model Predictions (pg/m®)

Locations Mean Mean Normalized | Normalized
Observed Predicted Mean Bias | Mean Error | Mean Bias | Mean Error
All Stations 453 461 0.09 1.60 0.02 0.35
Anaheim 4,22 4.67 0.45 1.52 0.11 0.36
Burbank 5.07 3.89 -1.18 1.85 -0.23 0.36
Compton 4.22 5.40 1.18 1.63 0.28 0.39
Fontana 4,59 3.80 -0.79 1.68 -0.17 0.37
N Long Beach 4.22 471 0.50 1.73 0.12 0.41
Los Angeles 5.07 5.73 0.66 1.64 0.13 0.32
Pico River 5.07 5.31 0.24 1.46 0.05 0.29
Rubidoux 4.29 4.25 -0.04 1.31 -0.01 0.30
Wilmington 4,22 4.10 -0.12 1.49 -0.03 0.35

TABLE V-2-10e
CAMXx 2005 Base Year Elemental Carbon Model Predictions (pug/m?®)

Locations Mean Mean Normalized | Normalized
Observed Predicted Mean Bias | Mean Error | Mean Bias | Mean Error
All Stations 1.87 1.60 -0.27 0.84 -0.14 0.45
Anaheim 1.44 1.32 -0.12 0.67 -0.08 0.47
Burbank 2.08 1.19 -0.89 1.03 -0.43 0.50
Compton 1.79 1.95 0.16 0.76 0.09 0.42
Fontana 2.18 1.29 -0.89 1.06 -0.41 0.49
N Long Beach 1.44 2.19 0.75 0.90 0.52 0.62
Los Angeles 1.97 1.84 -0.14 0.68 -0.07 0.34
Pico River 2.37 1.78 -0.59 0.83 -0.25 0.35
Rubidoux 1.71 1.11 -0.59 0.78 -0.35 0.46
Wilmington 2.07 1.91 -0.17 0.82 -0.08 0.40
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TABLE V-2-10f
CAMXx 2005 Base Year Crustal-Others Model Predictions (ug/m°)

Locations Mean Mean Normalized | Normalized
Observed Predicted Mean Bias | Mean Error | Mean Bias | Mean Error
All Stations 3.67 4,57 0.90 2.70 0.25 0.74
Anaheim 3.50 4.66 1.16 2.46 0.33 0.70
Burbank 4.76 3.03 -1.73 2.70 -0.36 0.57
Compton 3.78 5.10 1.32 3.00 0.35 0.79
Fontana 3.47 4.06 0.59 1.99 0.17 0.57
N Long Beach 3.34 5.65 2.32 3.14 0.69 0.94
Los Angeles 2.89 4.64 1.75 2.95 0.61 1.02
Pico River 3.21 4.23 1.02 2.26 0.32 0.70
Rubidoux 3.55 4.50 0.95 2.27 0.27 0.64
Wilmington 4.04 5.35 1.31 3.49 0.32 0.86

TABLE V-2-10g
CAMXx 2005 Base Year Total Mass Model Predictions (pug/m?®)

Locations Mean Mean Normalized | Normalized
Observed Predicted Mean Bias | Mean Error | Mean Bias | Mean Error
All Stations 20.07 25.90 5.83 10.16 0.29 0.51
Anaheim 18.05 24.19 6.14 8.42 0.34 0.47
Burbank 22.39 20.61 -1.78 8.78 -0.08 0.39
Compton 19.26 29.01 9.75 11.76 0.51 0.61
Fontana 21.82 23.23 1.42 9.05 0.07 0.41
N Long Beach 17.90 27.76 9.86 10.74 0.55 0.60
Los Angeles 19.66 29.04 9.38 11.89 0.48 0.60
Pico River 19.98 29.38 9.39 11.60 0.47 0.58
Rubidoux 22.47 26.60 4,14 10.28 0.18 0.46
Wilmington 18.80 25.17 6.37 9.67 0.34 0.51
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Annual Average SSI Mass Performance Evaluation

As part of the weight of evidence discussion, the base-year performance evaluation is
presented in Table V-2-11 for the CAMXx simulation comparing the predicted and
observed annual average mass at the District's PM2.5 FRM monitoring network and
at FRM sites in neighboring air basins included in the modeling domain. The goal of
this analysis is to demonstrate that the model is consistent in the simulation of PM2.5
at the key sites and across the modeling domain.

In general, the 2005 base year simulations over-predict observed PM2.5 measures by
the FRM methodology. The over prediction is greatest in the western Basin, in
particular metropolitan Los Angeles County. Over prediction in the San Gabriel
Valley and eastern Basin is within 50 percent of observations (with the exception of
Big Bear Lake which is significantly under-predicted. Southern Orange County,
Ventura County and the northern desert stations are reasonably well simulated. It is
important to remember that the attainment demonstration is based on a relative
response factor and not direct future year simulations.

TABLE V-2-11

CAMXx Predicted and FRM Observed 2005 Base-Year Annual Average PM2.5

Location Predicted Annual Average | Observed Annual Average Percentage
Concentration (ug/m°) Concentration (ug/m°) Prediction Error

Azusa 194 17.0 141
Big Bear 2.3 12.1 -81.7
Lynwood 29.1 17.5 66.3
Mission Viejo 14.7 10.7 374
Ontario 28.1 18.8 49.5
Pasadena 19.8 15.1 311
Reseda 16.5 13.9 18.7
Riverside Magnolia 26.7 18.0 48.3
San Bernardino 24.6 17.0 44.7
Lancaster-AV 55 8.9 -38.2
Victorville-MD 10.1 9.4 74

El Rio-SCCAB 11.7 10.6 104
Piru-SCCAB 7.3 9.3 -21.5
Simi Valley-SCCAB 9.1 11.2 -18.8
Thousand Oaks-SCCAB 10.4 10.5 -0.1
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FUTURE AIR QUALITY

Under the federal Clean Air Act, the Basin must comply with the federal PM2.5 air
quality standards by April, 2010 [Section 172(a)(2)(A)]. An extension of up-to five
years could be granted if attainment cannot be demonstrated and several other
conditions are satisfied. As indicated in Chapter 1 of the Draft 2007 AQMP, the
District is formally requesting U.S. EPA to grant the five-year extension based upon
the severity of the problem and the modeled attainment demonstration that clearly
indicates that significant reductions in daily emissions of NOx and SOx are required
to meet the 2015 attainment date.

Figure V-2-14 depicts future annual average PM2.5 air quality projections based on
the SMAT at the nine PM2.5 monitoring sites having comprehensive particulate
species characterization compared to federal and state annual PM2.5 standards,
respectively. Shown in the figure are the estimated baseline conditions for 2005
along with projections for 2015, and 2021 with control measures in place. All sites
will attain the federal annual standard by the year 2015. None of the sites will meet
the state annual PM2.5 standard (12 pg/m®) by 2015. Implementation of the 8-hour
ozone control strategy will continue to lower annual PM2.5 concentrations.

The Basin currently meets the PM2.5 federal standard (65 pg/m®) although a request
for re-designation has not been forwarded to EPA. The SMAT applied to episodic
PM2.5 with emission controls shows that the Basin will maintain its attainment of the
24-hour average federal PM2.5 standard in 2015. However, as shown in Figure V-2-
15, the Draft 2007 AQMP does not achieve the revised 24-hour PM2.5 standard (35
ng/m®) by 2015 or 2021. Additional controls are needed. California does not have a
separate 24-hour PM2.5 standard.

Future-year PM2.5 air quality is projected using the procedures and assumptions
previously described. Emissions for the 2005 and 2014 baseline and controlled
scenarios are listed in Table V-2-7. Future year PM2.5 air quality was determined
using site and species specific relative response factors applied to 2005 PM2.5 design
values per EPA guidance documents.

The future year PM2.5 discussion follows the order of the previous analysis on base
year model performance evaluation. Future year PM2.5 attainment is presented for:
(1) the MATES-III sites, (2) the annual average for total mass at the FRM PM2.5
sites, and (3) a weight of evidence the 2015 gridded simulation "hot-spot" grid
analysis.

For the purpose of the Basin attainment demonstration, analyses of predicted PM2.5
outside the District jurisdiction are not presented in this draft analysis.
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Control Strategy Choices

PM2.5 has five major precursors that contribute to the development of the aerosol
including ammonia, NOx, SOx, VOC, and directly emitted PM2.5  Various
combinations of reductions in these pollutants could all provide a path to clean air.
The attainment strategy presented in this Draft 2007 AQMP relies on the maximum
extent possible reductions of SOx, direct PM2.5, followed by VOC and NOx. As
discussed in Chapter 4 of the Draft 2007 AQMP, the proposed strategy focuses on
the reductions of SOx and primary PM2.5 through cleaner marine fuels and extensive
diesel trap retrofits respectively.

It is useful to weigh the value of the per ton precursor emissions to microgram
reductions of PM2.5 The formation of PM2.5 is non-linear and as such individual
precursors contribute differently to the overall mass. The CAMx simulations provide
a relative rate of reduction per ton of emissions reduced based on complex aerosol
chemistry. For PM2.5, the simulations determine that VOC emissions reductions
have the lowest return in terms of micrograms reduced per ton reduction. NOx
reductions are approximately three times more effective in lowering PM2.5
concentrations but not as effective as sulfate and direct PM2.5 emissions reductions.
Table V-2-12 summarizes the relative importance of precursor emissions reductions
to the analysis.

The District’s proposed control strategy maximizes reductions of direct PM2.5 and
SOx to the extent possible due to their effectiveness as well as the likelihood
schedule of implementation within the next seven years. Substantial additional VOC
and NOx emissions reductions are also required for attainment. However the
strategy, nonetheless attempts to maximize the potential PM2.5 concentration
reduction per identified ton precursor emissions reduction. The mix of the four
primary precursor’s emissions reductions targeted for the PM2.5 focused approach
are listed in the Controlled Emissions Projection Algorithm (CEPA) output attache at
the end of this document.

SMAT Annual PM2.5 Attainment Demonstration

As outline in Chapter 1, the SMAT is conducted on a quarterly basis using the CAMXx
model output for the six species from the 2005 base-year and the 2014 controlled
emissions. Quarterly RRFs determined from the modeling are applied to the
measured quarterly MATES-I11 component species, distributed using the “sandwich”
methodology, to estimate future year PM2.5. The predicted quarterly PM2.5
speciated data are scaled to the station quarterly design values, then averaged to
estimate the future annual controlled PM2.5. For this analysis, ammonium
concentrations measured as part of MATES-II are used directly. Bonded water is
calculated from the concentrations of ammonium, nitrate and sulfate using EPA’s
polynomial regression equation (Frank, 2006) that simulates the thermodynamic
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balance between the four components. Bonded water is not directly reduced by an
RRF but is recalculated after applying the RRFs to the ammonium, sulfate and
nitrate.

TABLE V-2-12

Relative Contributions of Precursor Emissions Reductions to Simulated
Controlled Future-Year PM2.5 Concentrations

Precursor PM2.5 Component (pg/m®) Standardized
(TPD) Contribution to
Mass
VOC Organic Carbon Factor of 1
NOXx Nitrate Factor of 3
PM2.5 Elemental Carbon & Others Factor of 5
SOx Sulfate Factor of 10

Organic carbon concentrations measured by the field study are also used directly in
the SMAT. The OC data is multiplied by a factor of 1.3 to adjust for the carbon
mass. The procedure for including the OC data into the “sandwich” first required an
estimation of the OC concentration by mass difference. The measured OC data is
inserted into the distribution and the mass difference between the measured OC and
the “sandwich” estimated OC is added to the total quarterly mass to maintain
consistency with the FRM design value. The species specific RRF is applied to OC
to estimate the future concentration and that future concentration is scaled by the
percentage increase in mass added to the quarterly value before the reduction is
calculated to readjust back to its original relative contribution to the future year
PM2.5.

Tables V-2-13a through V-2-13i summarize the estimation of the 2015 controlled
annual average PM2.5 using the SMAT and “sandwich” combined methodology.
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TABLE V-2-13a
Predicted 2015 PM2.5 at Anaheim Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)

NH4 NO3 S04 ocC EC OTR Mass
Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.731
Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.683
Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.668
Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.770

2005 MATES-III with Sandwich

NH4 NO3 SO4 oC EC OTR Water Blank Filter Adjusted Design
Mass Mass Value
Q1 1.28 4.43 2.05 4.05 1.49 3.52 1.98 0.50 16.14 19.31 17.6
Q2 0.95 2.70 3.00 3.66 0.71 1.68 2.15 0.50 13.53 15.35 124
Q3 2.42 3.86 5.88 3.66 0.99 3.89 1.84 0.50 17.38 23.03 154
Q4 2.83 6.01 3.06 5.46 2.54 2.44 2.32 0.50 21.21 25.16 20.0
Annual 1.87 4.25 3.50 4.21 1.43 2.88 2.07 0.50 17.07 20.71 16.4

2015 Controlled PM2.5

NH4 NO3 S04 ocC EC OTR Water Blank  Subtotal Scaling 2015 PM2.5

Adjustment to Adjusted to
FRM FRM
Q1 0.78 2.63 1.29 3.21 1.28 3.68 1.17 0.50 14.54 0.912 13.25
Q2 0.47 1.30 1.55 3.23 0.57 1.68 1.09 0.50 10.39 0.808 8.39
Q3 1.21 2.08 2.86 291 0.82 3.80 0.96 0.50 15.15 0.669 10.13
Q4 1.81 4.03 191 4.33 2.09 2.48 1.56 0.50 18.73 0.795 14.89
Annual 1.07 2.51 1.91 3.42 1.19 291 1.20 0.50 14.70 11.67
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TABLE V-2-13b
Predicted 2015 PM2.5 at Burbank Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)

NH4 NO3 SO4 oC EC OTR Mass
Q1 0.630 0.594 0.692 0.818 0.818 1.000 0.717
Q2 0.529 0.525 0.520 0.818 0.800 0.967 0.663
Q3 0.537 0.542 0.514 0.787 0.786 0.951 0.650
Q4 0.704 0.678 0.647 0.825 0.917 1.032 0.771

2005 MATES-III with Sandwich

NH4 NO3 S04 ocC EC OTR Water Blank Filter Adjusted Design

Mass Mass Value

Q1 1.68 5.61 2.12 4.77 2.09 3.89 2.06 0.50 21.38 22.73 18.7
Q2 1.64 4.12 3.26 4.47 1.33 1.70 1.74 0.50 18.75 18.77 15.2
Q3 3.47 6.21 6.54 5.02 1.77 2.99 3.11 0.50 22.94 29.60 20.7
Q4 2.84 6.77 1.99 5.99 3.13 2.34 2.28 0.50 23.58 25.84 20.3
Annual 2.41 5.68 3.47 5.06 2.08 2.73 2.30 0.50 21.66 24.23 18.73

2015 Controlled PM2.5

NH4 NO3 S04 oC EC OTR Water Blank  Subtotal Scaling 2015 PM2.5
Adjustment to Adjusted to
FRM FRM
Q1 1.06 3.33 1.46 3.90 1.71 3.89 1.21 0.50 17.07 0.823 14.04891
Q2 0.87 2.16 1.69 3.66 1.07 1.65 0.89 0.50 12.49 0.810 10.11315
Q3 1.86 3.37 3.36 3.95 1.39 2.84 1.65 0.50 18.92 0.699 13.22991
Q4 2.00 4.59 1.29 4.94 2.87 2.42 1.36 0.50 19.97 0.786 15.68375
Annual 1.45 3.36 1.95 4.11 1.76 2.70 1.28 0.50 17.11 13.27
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TABLE V-2-13c
Predicted 2015 PM2.5 at Compton Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)
NH4  NO3 S04

Q1 0.660 0.694 0.622
Q2 0.568 0.593 0.571
Q3 0.600 0.642 0.551
Q4 0.709 0.740 0.625

2005 MATES-III with Sandwich
NH4 NO3 S04

Q1 1.30 4,22 2.44
Q2 1.18 2.64 3.06
Q3 2.94 4.45 7.09
Q4 2.71 6.57 2.45
Annual 2.03 4.47 3.76

2015 Controlled PM2.5
NH4 NO3 S04

Q1 0.86 2.93 1.52
Q2 0.67 1.57 1.75
Q3 1.77 2.86 3.91
Q4 1.92 4.86 1.53
Annual 1.30 3.05 2.17

oC
0.780
0.806
0.750
0.757

oC

4.65
3.12
3.55
5.65
4.24

ocC

3.63
251
2.66
4.28
3.27

EC
0.810
0.800
0.765
0.808

EC

2.00
0.88
1.17
3.21
1.81

EC

1.62
0.70
0.89
2.60
1.45

OTR
0.940
0.902
0.872
0.938

OTR

3.88
1.59
4.01
2.80
3.07

OTR

3.65
1.43
3.50
2.63
2.80

Mass
0.741
0.689
0.686
0.762

Water

2.03
1.51
2.79
2.44
2.19

Water

1.39
0.92
1.63
1.77
1.43

Blank

0.50
0.50
0.50
0.50
0.50

Blank

0.50
0.50
0.50
0.50
0.50

Filter
Mass
18.32
14.02
19.04
22.92
18.57

Subtotal

16.09
10.05
17.71
20.09
15.98

Adjusted
Mass
21.02
14.47
26.50
26.33
22.08

Scaling
Adjustment to
FRM

0.794
0.919
0.687
0.828

Design
Value
16.7
13.3
18.2
21.8
17.50

2015 PM2.5
Adjusted to
FRM

12.78
9.24
12.16
16.63
12.70
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TABLE V-2-13d
Predicted 2015 PM2.5 at Fontana Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)

NH4 NO3 S04 ocC EC OTR Mass
Q1 0.581 0.557 0.813 0.882 1.000 1.091 0.759
Q2 0.500 0.458 0.588 0.818 0.917 1.050 0.643
Q3 0.476 0.437 0.600 0.791 0.929 1.042 0.657
Q4 0.656 0.643 0.714 0.878 0.929 1.073 0.795

2005 MATES-III with Sandwich

NH4 NO3 SO4 oC EC OTR Water Blank Filter Adjusted Design

Mass Mass Value

Q1 1.64 551 1.64 3.81 1.72 3.44 1.64 0.50 17.00 19.90 18.70
Q2 2.06 5.59 3.09 4.34 1.73 2.44 1.89 0.50 19.66 21.64 19.20
Q3 2.72 6.18 5.27 5.49 2.50 5.54 2.40 0.50 23.38 30.60 20.20
Q4 3.64 8.50 2.14 4.68 2.71 2.66 2.43 0.50 24.23 27.26 23.20
Annual 2.51 6.44 3.04 4.58 2.17 3.52 2.09 0.50 21.07 24.85 20.33

2015 Controlled PM2.5

NH4 NO3 S04 ocC EC OTR Water Blank  Subtotal Scaling 2015 PM2.5

Adjustment to Adjusted to
FRM FRM
Q1 0.95 3.07 1.33 3.36 1.72 3.75 1.16 0.50 15.85 0.940 14.89
Q2 1.03 2.56 1.82 3.55 1.58 2.56 0.95 0.50 14.55 0.887 1291
Q3 1.29 2.70 3.16 4.34 2.32 5.77 1.38 0.50 21.48 0.660 14.18
Q4 2.39 5.46 1.53 4.11 2.52 2.85 1.59 0.50 20.95 0.851 17.83
Annual 1.42 3.45 1.96 3.84 2.04 3.73 1.27 0.50 18.21 14.95

TABLE V-2-13e
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Predicted 2015 PM2.5 at Long Beach Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)
NH4 NO3 S04

Q1 0.638 0.674 0.625
Q2 0.581 0.575 0.538
Q3 0.576 0.609 0.510
Q4 0.685 0.736 0.600

2005 MATES-III with Sandwich
NH4 NO3 S04

Q1 1.25 4,46 2.29
Q2 1.14 2.61 3.70
Q3 2.97 3.90 6.61
Q4 3.06 5.61 3.25
Annual 2.10 4.14 3.96

2015 Controlled PM2.5
NH4 NO3 S04

Q1 0.79 3.01 1.43
Q2 0.66 1.50 1.99
Q3 1.71 2.37 3.37
Q4 210 413 1.95
Annual 1.32 2.75 2.18

ocC
0.727
0.781
0.718
0.725

OoC

4.39
3.78
3.85
5.2
431

ocC

3.19
2.95
2.76
3.77
3.17

EC
0.760
0.765
0.737
0.774

EC

1.63
0.90
1.22
2.33
1.52

EC

1.24
0.69
0.90
1.81
1.16

OTR
0.862
0.800
0.745
0.851

OTR

3.99
2.10
3.63
2.84
3.14

OTR

3.44
1.68
2.70
241
2.56

Mass
0.713
0.654
0.635
0.729

Water

2.24
2.11
2.56
1.91
2.21

Water

1.57
1.08
1.44
131
1.35

Blank

0.50
0.50
0.50
0.50
0.50

Blank

0.50
0.50
0.50
0.50
0.50

Filter
Mass
17.87
15.71
20.08
20.43
18.52

Subtotal

15.17
11.06
15.75
17.97
14.99

Adjusted
Mass
20.74
16.85
25.22
24.70
21.88

Scaling
Adjustment to
FRM

0.868
0.754
0.622
0.927

Design
Value
18.00
12.70
15.70
22.90
17.33

2015 PM2.5
Adjusted to
FRM

13.16
8.34
9.81

16.67

11.99
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TABLE V-2-13f
Predicted 2015 PM2.5 at Los Angeles Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)

NH4 NO3 SO4 oC EC OTR Mass
Q1 0.641 0.629 0.650 0.768 0.833 1.024 0.732
Q2 0.558 0.560 0.531 0.795 0.800 0.976 0.681
Q3 0.588 0.608 0.521 0.741 0.778 0.942 0.679
Q4 0.689 0.713 0.643 0.771 0.826 0.982 0.775

2005 MATES-III with Sandwich

NH4 NO3 S04 ocC EC OTR Water Blank Filter Adjusted Design

Mass Mass Value

Q1 1.39 5.07 2.03 4.34 1.85 3.46 2.23 0.50 16.54 20.87 19.70
Q2 1.40 3.74 3.41 4,72 1.35 1.70 2.11 0.50 13.71 18.93 16.30
Q3 3.80 5.80 6.34 5.13 1.74 4.50 3.07 0.50 18.23 30.88 20.20
Q4 2.88 6.45 2.33 6.07 2.94 2.39 2.19 0.50 21.71 25.75 22.20
Annual 2.37 5.26 3.53 5.07 1.97 3.01 2.40 0.50 17.55 24.11 19.60

2015 Controlled PM2.5

NH4 NO3 S04 oC EC OTR Water Blank  Subtotal Scaling 2015 PM2.5

Adjustment to Adjusted to
FRM FRM
Q1 0.89 3.19 1.32 3.33 1.54 3.55 1.39 0.50 15.71 0.944 14.83
Q2 0.78 2.09 1.81 3.75 1.08 1.66 1.11 0.50 12.79 0.861 11.01
Q3 2.23 3.53 3.30 3.80 1.36 4.24 1.69 0.50 20.65 0.654 13.51
Q4 1.99 4.60 1.50 4.68 2.43 2.34 1.55 0.50 19.59 0.862 16.89
Annual 1.47 3.35 1.98 3.89 1.60 2.95 1.44 0.50 17.18 13.97
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TABLE V-2-13f
Predicted 2015 PM2.5 at Pico Rivera Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)
NH4  NO3 S04

Q1 0.622 0.637 0.591
Q2 0.525 0.544 0.516
Q3 0.558 0.610 0.500
Q4 0.692 0.730 0.581

2005 MATES-III with Sandwich
NH4 NO3 S04

Q1 1.29 4,76 1.95
Q2 1.53 5.39 2.26
Q3 3.57 4.77 3.85
Q4 3.60 7.36 2.84
Annual 2.50 5.57 2.73

2015 Controlled PM2.5
NH4 NO3 S04

Q1 0.80 3.03 1.15
Q2 0.80 2.93 1.17
Q3 1.99 291 1.93
Q4 2.49 5.37 1.65
Annual 1.52 3.56 1.47

oC
0.745
0.800
0.733
0.742

oC

4.67
3.63
4.96
5.72
4.75

ocC

3.48
2.90
3.64
4.24
3.57

EC
0.824
0.833
0.733
0.783

EC

2.13
1.52
2.24
3.20
2.27

EC

1.76
1.26
1.64
2.51
1.79

OTR
0.947
0.941
0.900
0.961

OTR

3.81
2.43
4.63
3.31
3.55

OTR

3.61
2.29
4.17
3.18
3.31

Mass
0.709
0.646
0.654
0.752

Water

2.16
2.31
2.12
1.99
2.15

Water

1.36
1.29
1.14
1.33
1.28

Blank

0.50
0.50
0.50
0.50
0.50

Blank

0.50
0.50
0.50
0.50
0.50

Filter
Mass
17.59
12.80
20.05
23.95
18.60

Subtotal

15.70
13.15
17.92
21.27
17.01

Adjusted
Mass
21.28
19.57
26.65
28.52
24.00

Scaling
Adjustment to
FRM

0.954
0.736
0.706
0.814

Design
Value
20.30
14.40
18.80
23.20
19.18

2015 PM2.5
Adjusted to
FRM

14.97
9.67
12.64
17.31
13.65
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TABLE V-2-13¢
Predicted 2015 PM2.5 at Rubidoux Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)

NH4 NO3 SO4 oC EC OTR Mass
Q1 0.571 0.536 0.688 0.854 0.909 0.951 0.702
Q2 0.431 0.419 0.471 0.824 0.889 0.905 0.576
Q3 0.436 0.405 0.514 0.761 0.833 0.882 0.564
Q4 0.622 0.619 0.650 0.854 0.917 0.960 0.746

2005 MATES-III with Sandwich

NH4 NO3 S04 ocC EC OTR Water Blank Filter Adjusted Design

Mass Mass Value

Q1 1.14 4.31 1.34 3.48 1.53 3.31 1.74 0.50 16.25 17.36 21.20
Q2 2.85 7.32 3.00 4.07 1.15 1.88 2.86 0.50 21.35 23.63 21.90
Q3 4.97 10.27 5.23 5.07 1.54 5.07 3.89 0.50 24.37 36.54 22.60
Q4 3.39 6.68 1.76 5.17 2.56 2.59 1.66 0.50 24.48 24.31 24.90
Annual 3.09 7.14 2.83 4.45 1.70 3.21 2.54 0.50 21.61 25.46 22.65

2015 Controlled PM2.5

NH4 NO3 S04 oC EC OTR Water Blank  Subtotal Scaling 2015 PM2.5

Adjustment to Adjusted to
FRM FRM
Q1 0.65 2.31 0.92 2.97 1.39 3.15 0.97 0.50 12.87 1.221 15.72
Q2 1.23 3.07 1.41 3.35 1.02 1.70 1.22 0.50 13.50 0.927 12.52
Q3 2.17 4.16 2.69 3.86 1.28 4.47 1.71 0.50 20.84 0.618 12.89
Q4 211 4.13 1.15 4.42 2.35 2.49 1.05 0.50 18.19 1.024 18.63
Annual 1.54 3.42 1.54 3.65 1.51 2.95 1.24 0.50 16.35 14.94
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TABLE V-2-13h
Predicted 2015 PM2.5 at Wilmington Using the Speciated Modeling Attainment Test

RRF (CAMx 2015/CAMx 2005)
NH4  NO3 S04

Q1 0.630 0.654 0.549
Q2 0.560 0.586 0.513
Q3 0.556 0.594 0.471
Q4 0.647 0.709 0.557

2005 MATES-III with Sandwich
NH4 NO3 S04

Q1 1.14 3.30 2.78
Q2 1.08 2.15 3.81
Q3 2.81 3.53 7.59
Q4 2.55 5.21 3.28
Annual 1.90 3.55 4.37

2015 Controlled PM2.5
NH4 NO3 S04

Q1 0.72 2.16 1.52
Q2 0.61 1.26 1.96
Q3 1.56 2.10 3.58
Q4 1.65 3.69 1.83
Annual 1.13 2.30 2.22

oC
0.702
0.731
0.697
0.695

oC

4.18
3.67
3.7
5.52
4.27

ocC

2.93
2.68
2.58
3.84
3.01

EC
0.727
0.643
0.667
0.731

EC

2.27
1.07
1.77
3.38
2.12

EC

1.65
0.69
1.18
2.47
1.50

OTR
0.772
0.700
0.674
0.761

OTR

4.19
2.11
3.87
2.78
3.24

OTR

3.23
1.48
2.61
2.11
2.36

Mass
0.662
0.606
0.586
0.681

Water

1.93
1.98
2.64
2.17
2.18

Water

1.10
0.99
1.36
1.44
1.22

Blank

0.50
0.50
0.50
0.50
0.50

Blank

0.50
0.50
0.50
0.50
0.50

Filter
Mass
16.79
13.87
19.99
23.01
18.42

Subtotal

13.82
10.16
15.47
17.53
14.25

Adjusted
Mass
20.29
16.38
26.43
25.39
22.12

Scaling
Adjustment to
FRM

0.626
0.666
0.594
0.772

Design
Value
12.70
10.90
15.70
19.60
14.73

2015 PM2.5
Adjusted to
FRM

8.65
6.76
9.19
13.53
9.54
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2015 CAMXx Grid-Cell Evaluation

Figure V-2-14 presents the grid cell extrapolated of 2005 PM2.5 annual design
values. Extrapolation was based on Krieging using design values from sites inside
and outside the Basin to enhance the spatial representation. The pattern depicted by
the grid cell design display closely matches the pattern of annual average PM2.5
presented in Figure V-2-4.  Using a similar interpolation scheme, the relative
percentage contributions of the six component species was distributed to each cell in
the basin. The grid cell speciated RRFs from the CAMXx simulations were then
multiplied by the relative percentage concentrations of the six components
contributing to the grid cell mass and interpolated design value to estimate the grid
cell future year concentration. Figure V-2-15 shows that only one cell in the Basin is
expected to exceed the federal standard and when nine-cell averaging is incorporated
all cells fall below an annual average threshold of 15 pug/ma3.

SMAT 24-Hour PM2.5 Attainment Demonstration

As previously stated, the 2005 Basin maximum design value (64.8 pg/m3) meets the
federal 24-hour average PM2.5 standard of 65 pug/m3. The SMAT for the 24-hour
standard is presented to assure that the PM2.5 episodic levels continue to lower and
that the Basin continues to meet the standard in 2015 and beyond. Five versions of
the SMAT are applied to the MATES-III data to quantify future year PM2.5
reductioins. All of the tests demonstrate continued attainment of the 24-hour average
PM2.5 standard in 2015.

The five version of the SMAT include: (1) CAMXx derived RRFs (2005-2014) for the
annual average PM2.5 attainment demonstration are applied to the 5-Year average
PM2.5 design values; (2) the quarterly based speciated modeling attainment test
prescribed in the EPA guidance document that uses the CAMx quarterly RRF’s
applied to the quarterly 24-hour design values for each year in the five year period
2001-2005; (3) a modified version of the second option that relies on the top three
PM2.5 measurements average component percentages to the total mass substituted
into the recommended quarterly PM2.5 design value attainment test; (4) the expected
response of the peak episode PM2.5 [October 22, 2005, 110 pg/m3] to episodic
specific RRFs is applied to the 5-year average Basin maximum design value, and (5)
the expected response of the peak episode PM2.5 to the annual average RRFs is
applied to the 5-year average Basin maximum design value. Table V-2-14
summarizes the different methods for calculating the 2015 24-hour PM2.5 design
value.
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The first test simply assumes that the average of the quarterly RRFs calculated for the
annual average attainment demonstration can be directly applied to the 24-hour
PM2.5 design value to estimate the 2015 reduction in PM2.5 due to implementation
of the control strategy. The results of this test are presented in Chapter 5 of the main
document.

The second test is more conservative and follows the model specified in the EPA
guidance document. The quarterly RRFs are applied to the component based design
values for the period 2001 through 2005 are maximum quarterly design values to
recreate a 2015 design value. The analysis requires the RRFs and the percentage
contribution to the total mass of each component to make a future year estimation.

The third analysis focuses on the top three episodic days in each quarter of 2005 to
establish both the percentage contributions for the components and the relative
reduction for an episodic period. The quarterly RRFs are applied to the average
quarterly composite episodes to determine a ratio of 2015 predicted concentration to
2005 observed. That ratio is then applied to the 2005 design to demonstrate 2015
attainment.

The fourth and fifth analyses apply the day specific and annual average RRFs to the
components observed on October 22, 2005, the day having the highest measured
PM2.5 at a majority of sites in the Basin. These two analyses, like the third, produce
a ratio that is applied to the 2005 design to estimate 2015 attainment.

Tables V-2-15a through V-2-15h summarize the EPA recommended attainment test.
Tables V-2-16a through V-2-16i provide the background for first, and thrird through
fifth test. As previously stated, all analyses demonstrate 2015 attainment of the 24-
hour average standard.
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TABLE V-2-14

Summary of Methodologies to Calculate 2015 24-Hour Average Design Value (ug/m3)

Method
A B c D E E
EPA Quarterly Peak Day Annual RRF
Location Annual RRF Guideline Top-3 Ratio RRF to to Maximum of
to Design Quarterly to Design Peak Day Peak Day Methods
Anaheim 33.4 39 34.4 36.2 30.1 39.0
Burbank 37.8 42.8 37.1 42.6 34.1 42.8
Compton 37.4 41.1 35.6 39.5 32.8 41.1
Fontana 40.6 45.3 41.7 40.0 334 45.3
Long Beach 30.8 47.4 324 34.3 28.5 47.4
Los Angeles 43.1 43.2 39.0 50.4 38.2 50.4
Pico Rivera 37.6 41.9 37.9 40.7 334 41.9
Rubidoux 42.8 53.6 46.4 41.5 39.5 53.6
Wilmington 26.6 39 N/A 30.0 25.8 39.0
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TABLE V-2-15a

Anaheim 24-Hour 2015 Design Value Estimation

Split NH4 NO3 SO4
Q1 0.07 0.24 0.11
Q2 0.06 0.18 0.20
Q3 0.11 0.17 0.26
Q4 0.11 0.24 0.12
Design Q1 Q2 Q3
2001 55.1 23.1 28.4
2002 48.1 38.2 40.5
2003 51.8 46.3 27.6
2004 48.2 30.5 46.8
2005 41.8 27.6 42.9
RRF NH4 NO3 SO4
Q1 0.605 0.593 0.632
Q2 0.500 0.481 0.517
Q3 0.500 0.540 0.487
Q4 0.641 0.671 0.625
Q1 Components

Year NH4 NO3 SO4
2001 3.8 13.1 6.0
2002 3.3 11.4 5.2
2003 3.6 12.3 5.6
2004 3.3 11.4 5.2
2005 2.9 9.9 4.5
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 2.3 7.8 3.8
2002 2 6.8 3.3
2003 2.2 7.3 3.6
2004 2 6.8 3.3
2005 1.7 5.9 29
Q2 Components

Year NH4 NO3 SO4
2001 1.4 4.1 45
2002 2.3 6.8 75
2003 2.7 8.2 9.2
2004 1.8 54 6.0
2005 1.6 4.9 5.4

oC

0.22
0.25
0.16
0.22

Q4

40.9
58.5
47.3
49.9
43.8

ocC

0.792
0.882
0.795
0.793

(0]
12.0
10.5
11.3
10.5
9.1

oC
9.5
8.3
8.9
8.3
7.2

oC
5.7
9.4
11.5
7.5
6.8

EC

0.08
0.05
0.04
0.10

EC

0.857
0.800
0.833
0.824

EC
4.4
38
4.1
38
3.3

EC
3.7
33
35
3.3
2.8

EC
1.1
1.9
23
15
14

OTR Water

0.19 0.11

0.11 0.14

0.17 0.08

0.10 0.09

OTR Water

1.045 0.591

1.000 0.507

0.979 0.523

1.018 0.672

OTR Water

10.4 6.0

9.0 5.2

9.7 5.6

9.1 5.2

7.8 45

OTR Water Blank Mass
10.8 35 0.5 42
95 3.1 0.5 36.7
10.2 3.3 0.5 39.5
9.5 3.1 0.5 36.8
8.2 2.7 0.5 31.9
OTR Water

25 3.2

4.1 5.3

5.0 6.4

3.3 4.2

3.0 3.8
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 0.7 2.0 2.3
2002 1.1 3.3 3.9
2003 1.4 4.0 4.7
2004 0.9 2.6 3.1
2005 0.8 2.3 2.8
Q3 Components

Year NH4 NO3 SO4
2001 3.1 4.7 7.3
2002 4.4 6.8 10.4
2003 3.0 4.6 7.0
2004 5.1 7.9 12.0
2005 4.7 7.2 11.0
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 15 2.6 35
2002 2.2 3.7 5.1
2003 15 2.5 34
2004 2.5 4.3 59
2005 2.3 3.9 5.4
Q4 Components

Year NH4 NO3 SO4
2001 4.4 9.7 4.8
2002 6.4 13.9 7.0
2003 51 11.2 5.6
2004 5.4 11.9 5.9
2005 4.8 10.4 5.2
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 2.8 6.5 3.0
2002 4.1 9.3 4.4
2003 3.3 7.5 35
2004 35 8.0 3.7
2005 3.1 7.0 3.2
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 42 154 18.4
2002 36.7 25.4 26.2
2003 395 30.8 17.9
2004 36.8 20.3 30.2
2005 31.9 18.4 27.7

oC
5.0
8.3
10.1
6.6
6.0

oC
4.5
6.4
4.3
7.4
6.8

oC
35
5.1
3.4
5.9
5.4

oC
8.9
12.8
10.3
10.9
9.5

oC
7.0
10.1
8.2
8.6
7.6

Q4

29.8
42.6
34.5
36.3
31.9

EC OTR Water Blank Mass
0.9 2.5 1.6 0.5 15.4
15 4.1 2.7 0.5 25.4
1.8 5.0 3.3 0.5 30.8
1.2 3.3 2.1 0.5 20.3
1.1 3.0 1.9 0.5 18.4
EC OTR Water

1.1 4.7 2.2

1.6 6.8 3.2

11 4.6 2.2

1.9 7.9 3.7

1.7 7.2 34

EC OTR Water Blank Mass
0.9 4.6 1.2 0.5 18.4
1.3 6.7 1.7 0.5 26.2
0.9 45 1.1 0.5 17.9
15 7.7 1.9 0.5 30.2
1.4 7.1 1.8 0.5 27.7
EC OTR Water

4.0 4.0 3.6

5.8 5.8 5.2

4.7 4.7 4.2

4.9 4.9 4.4

43 43 3.9

EC OTR Water Blank Mass
3.3 4.1 2.4 0.5 29.8
4.8 5.9 3.5 0.5 42.6
3.9 4.8 2.8 0.5 345
41 5.0 3.0 0.5 36.3
3.6 4.4 2.6 0.5 31.9
Max FDV W2015DV

42

42.6

39.5 41.4

36.8 39.6

31.9 36.1 39.0
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Compton/Lynwood 24-Hour 2015 Design Value Estimation

TABLE V-2-15b

Split NH4 NO3 SO4
Q1 0.06 0.21 0.12
Q2 0.08 0.19 0.22
Q3 0.11 0.17 0.27
Q4 0.10 0.25 0.09
Design Q1 Q2 Q3
2001 45.8 30.8 35.0
2002 50.9 43.7 38.5
2003 45.3 44.7 455
2004 44.8 38.2 36.3
2005 41.0 31.8 51.7
RRF NH4 NO3 SO4
Q1 0.660 0.694 0.622
Q2 0.568 0.593 0.571
Q3 0.600 0.642 0.551
Q4 0.709 0.740 0.625
Q1 Components

Year NH4 NO3 SO4
2001 2.7 9.5 5.4
2002 3.0 10.6 6.0
2003 2.7 94 5.4
2004 2.7 9.3 5.3
2005 2.4 8.5 4.9
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 1.8 6.6 34
2002 2.0 7.3 3.8
2003 1.8 6.5 3.3
2004 1.8 6.5 3.3
2005 1.6 5.9 3.0
Q2 Components

Year NH4 NO3 SO4
2001 2.4 5.8 6.7
2002 35 8.2 9.5
2003 35 8.4 9.7
2004 3.0 7.2 8.3
2005 2.5 5.9 6.9

oC

0.23
0.22
0.14
0.22

Q4

48.4
66.0
52.5
52.4
53.0

ocC

0.780
0.806
0.750
0.757

(0]
10.4
11.6
10.3
10.2
9.3

oC
8.1
9.0
8.0
7.9
7.3

oC
6.7
9.5
9.7
8.3
6.9

EC

0.10
0.06
0.04
0.12

EC

0.810
0.800
0.765
0.808

EC
45
5.0
45
4.4
41

EC
3.7
41
3.6
3.6
3.3

EC
18
2.6
2.7
2.3
19

OTR Water

0.19 0.10

0.11 0.11

0.15 0.11

0.11 0.09

OTR Water

0.940 0.684

0.902 0.609

0.872 0.584

0.938 0.725

OTR Water

8.6 45

9.6 5.0

8.5 45

8.4 4.4

7.7 4.1

OTR Water Blank Mass
8.1 3.1 0.5 35.3
9.0 34 0.5 39.2
8.0 3.1 0.5 34.9
7.9 3.0 0.5 345
7.2 2.8 0.5 31.6
OTR Water

3.3 3.3

4.8 4.8

4.9 4.9

4.1 4.1

34 34
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 1.4 34 3.8
2002 2.0 4.9 5.4
2003 2.0 5.0 5.6
2004 1.7 4.2 4.7
2005 14 35 39
Q3 Components

Year NH4 NO3 SO4
2001 3.8 5.9 9.3
2002 4.2 6.5 10.3
2003 5.0 7.7 12.2
2004 3.9 6.1 9.7
2005 5.6 8.7 13.8
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 2.3 3.8 5.1
2002 2.5 4.1 5.7
2003 3.0 4.9 6.7
2004 2.4 3.9 5.3
2005 34 5.6 7.6
Q4 Components

Year NH4 NO3 SO4
2001 4.8 12.0 4.3
2002 6.6 16.4 59
2003 5.2 13.0 4.7
2004 52 13.0 4.7
2005 5.3 13.1 4.7
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 3.4 8.9 2.7
2002 4.6 12.1 3.7
2003 3.7 9.6 2.9
2004 3.7 9.6 2.9
2005 3.7 9.7 3.0
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 35.3 21.0 23.1
2002 39.2 29.7 25.4
2003 34.9 30.3 30.0
2004 34.5 26.0 23.9
2005 31.6 21.6 34.0

oC
5.4
7.7
7.8
6.7
5.6

oC
4.8
5.3
6.3
5.0
7.2

oC
3.6
4.0
4.7
3.8
5.4

oC

10.5
14.4
114
114
11.6

oC
8.0
10.9
8.7
8.6
8.7

Q4

36.1
49.2
39.2
39.1
39.6

EC OTR Water Blank Mass
15 3.0 2.0 0.5 21.0
21 4.3 2.9 0.5 29.7
2.1 4.4 3.0 0.5 30.3
1.8 3.7 25 0.5 26.0
15 3.1 2.1 0.5 21.6
EC OTR Water

1.4 5.2 3.8

1.5 5.7 4.2

1.8 6.8 5.0

14 5.4 3.9

2.0 1.7 5.6

EC OTR Water Blank Mass
1.1 45 2.2 0.5 23.1
1.2 5.0 2.4 0.5 25.4
14 5.9 2.9 0.5 30.0
1.1 47 2.3 0.5 23.9
1.6 6.7 3.3 0.5 34.0
EC OTR Water

5.7 5.3 4.3

7.9 7.2 5.9

6.2 5.7 47

6.2 5.7 47

6.3 5.8 4.7

EC OTR Water Blank Mass
4.6 4.9 3.1 0.5 36.1
6.4 6.8 4.3 0.5 49.2
5.0 5.4 34 0.5 39.2
5.0 5.4 34 0.5 39.1
5.1 5.4 34 0.5 39.6
Max FDV W2015DV

36.1

49.2

39.2 415

39.1 425

39.6 39.3 41.1
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TABLE V-2-15c

Burbank 24-Hour 2015 Design Value Estimation

Split NH4 NO3 SO4
Q1 0.08 0.25 0.10
Q2 0.09 0.23 0.18
Q3 0.12 0.21 0.22
Q4 0.11 0.27 0.08
Design Q1 Q2 Q3
2001 33.9 30.9 28.2
2002 52.6 54.4 39.0
2003 54.1 45.2 51.6
2004 37.8 41.6 51.5
2005 50.6 34.8 49.3
RRF NH4 NO3 SO4
Q1 0.630 0.594 0.692
Q2 0.529 0.525 0.520
Q3 0.537 0.542 0.514
Q4 0.704 0.678 0.647
Q1 Components

Year NH4 NO3 SO4
2001 2.7 8.4 3.3
2002 4.2 13.0 5.2
2003 4.3 13.4 5.4
2004 3.0 9.3 3.7
2005 4.0 12.5 5.0
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 1.7 5.0 2.3
2002 2.6 7.7 3.6
2003 2.7 8.0 3.7
2004 1.9 55 2.6
2005 2.5 7.4 35
Q2 Components

Year NH4 NO3 SO4
2001 2.7 7.0 55
2002 4.9 12.4 9.7
2003 4.0 10.3 8.0
2004 3.7 9.5 7.4
2005 3.1 7.9 6.2

oC

0.21
0.24
0.17
0.24

Q4

50.2
61.4
50.3
60.1
42.6

ocC

0.818
0.818
0.787
0.825

(0]
7.0
10.9
11.3
7.8
10.5

oC
5.7
8.9
9.2
6.4
8.6

oC
7.3
12.9
10.7
9.9
8.2

EC

0.09
0.07
0.06
0.12

EC

0.818
0.800
0.786
0.917

EC
3.0
4.7
48
34
45

EC
25
38
3.9
2.7
3.7

EC
2.1
38
3.1
2.9
2.4

OTR Water

0.18 0.09

0.09 0.10

0.10 0.11

0.09 0.09

OTR Water

1.000 0.587

0.967 0.511

0.951 0.530

1.032 0.596

OTR Water

6.0 3.0

94 4.7

9.6 4.8

6.7 34

9.0 45

OTR Water Blank Mass
6.0 1.8 0.5 25.4
94 2.8 0.5 39.4
9.6 2.8 0.5 40.5
6.7 2.0 0.5 28.3
9.0 2.6 0.5 37.9
OTR Water

2.7 3.0

4.9 5.4

4.0 45

3.7 4.1

3.1 34
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 1.4 3.7 2.8
2002 2.6 6.5 5.0
2003 2.1 5.4 4.2
2004 2.0 5.0 3.8
2005 1.6 4.1 3.2
Q3 Components

Year NH4 NO3 SO4
2001 3.3 5.8 6.1
2002 4.6 8.1 8.5
2003 6.1 10.7 11.2
2004 6.1 10.7 11.2
2005 5.9 10.2 10.7
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 1.8 3.2 3.1
2002 2.5 4.4 4.4
2003 3.3 5.8 5.8
2004 3.3 5.8 5.8
2005 3.1 5.6 55
Q4 Components

Year NH4 NO3 SO4
2001 55 13.4 4.0
2002 6.7 16.4 4.9
2003 55 13.4 4.0
2004 6.6 16.1 4.8
2005 4.6 11.4 3.4
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 3.8 9.1 2.6
2002 4.7 11.1 3.2
2003 3.9 9.1 2.6
2004 4.6 10.9 3.1
2005 3.3 7.7 2.2
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 25.4 20.3 17.8
2002 39.4 35.7 24.6
2003 40.5 29.7 32.5
2004 28.3 27.3 324
2005 37.9 22.9 31.0

oC
6.0
10.6
8.8
8.1
6.7

oC
4.7
6.5
8.7
8.7
8.3

oC
3.7
5.2
6.8
6.8
6.5

oC

11.9
14.6
12.0
14.3
10.1

oC
9.8
12.1
9.9
11.8
8.3

Q4

38.6
47.2
38.7
46.2
32.8

EC OTR Water Blank Mass
1.7 2.6 1.6 0.5 20.3
3.0 4.7 2.8 0.5 35.7
25 3.9 2.3 0.5 29.7
2.3 3.6 2.1 0.5 27.3
1.9 3.0 1.8 0.5 22.9
EC OTR Water

1.7 2.8 3.0

2.3 3.9 4.2

3.1 5.1 5.6

3.1 5.1 5.6

2.9 49 5.4

EC OTR Water Blank Mass
1.3 2.6 1.6 0.5 17.8
1.8 3.7 2.2 0.5 24.6
24 4.9 3.0 0.5 325
2.4 4.9 3.0 0.5 32.4
2.3 4.6 2.8 0.5 31.0
EC OTR Water

6.0 45 45

7.3 55 5.5

6.0 45 45

7.2 5.4 5.4

5.1 3.8 3.8

EC OTR Water Blank Mass
55 4.6 2.7 0.5 38.6
6.7 5.7 3.3 0.5 47.2
5.5 4.6 2.7 0.5 38.7
6.6 55 3.2 0.5 46.2
4.6 3.9 2.3 0.5 32.8
Max FDV W2015DV

38.6

47.2

40.5 421

46.2 44.6

37.9 41.5 42.8
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Compton/Lynwood 24-Hour 2015 Design Value Estimation

TABLE V-2-15c

Split NH4 NO3 SO4
Q1 0.06 0.21 0.12
Q2 0.08 0.19 0.22
Q3 0.11 0.17 0.27
Q4 0.10 0.25 0.09
Design Q1 Q2 Q3
2001 45.8 30.8 35.0
2002 50.9 43.7 38.5
2003 45.3 44.7 455
2004 44.8 38.2 36.3
2005 41.0 31.8 51.7
RRF NH4 NO3 SO4
Q1 0.660 0.694 0.622
Q2 0.568 0.593 0.571
Q3 0.600 0.642 0.551
Q4 0.709 0.740 0.625
Q1 Components

Year NH4 NO3 SO4
2001 2.7 9.5 5.4
2002 3.0 10.6 6.0
2003 2.7 94 5.4
2004 2.7 9.3 5.3
2005 2.4 8.5 4.9
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 1.8 6.6 34
2002 2.0 7.3 3.8
2003 1.8 6.5 3.3
2004 1.8 6.5 3.3
2005 1.6 5.9 3.0
Q2 Components

Year NH4 NO3 SO4
2001 2.4 5.8 6.7
2002 35 8.2 9.5
2003 35 8.4 9.7
2004 3.0 7.2 8.3
2005 2.5 5.9 6.9

oC

0.23
0.22
0.14
0.22

Q4

48.4
66.0
52.5
52.4
53.0

ocC

0.780
0.806
0.750
0.757

(0]
10.4
11.6
10.3
10.2
9.3

oC
8.1
9.0
8.0
7.9
7.3

oC
6.7
9.5
9.7
8.3
6.9

EC

0.10
0.06
0.04
0.12

EC

0.810
0.800
0.765
0.808

EC
45
5.0
45
4.4
41

EC
3.7
41
3.6
3.6
3.3

EC
18
2.6
2.7
2.3
19

OTR Water

0.19 0.10

0.11 0.11

0.15 0.11

0.11 0.09

OTR Water

0.940 0.684

0.902 0.609

0.872 0.584

0.938 0.725

OTR Water

8.6 45

9.6 5.0

8.5 45

8.4 4.4

7.7 4.1

OTR Water Blank Mass
8.1 3.1 0.5 35.3
9.0 34 0.5 39.2
8.0 3.1 0.5 34.9
7.9 3.0 0.5 345
7.2 2.8 0.5 31.6
OTR Water

3.3 3.3

4.8 4.8

4.9 4.9

4.1 4.1

34 34
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 1.4 34 3.8
2002 2.0 4.9 5.4
2003 2.0 5.0 5.6
2004 1.7 4.2 4.7
2005 14 35 39
Q3 Components

Year NH4 NO3 SO4
2001 3.8 5.9 9.3
2002 4.2 6.5 10.3
2003 5.0 7.7 12.2
2004 3.9 6.1 9.7
2005 5.6 8.7 13.8
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 2.3 3.8 5.1
2002 2.5 4.1 5.7
2003 3.0 4.9 6.7
2004 2.4 3.9 5.3
2005 34 5.6 7.6
Q4 Components

Year NH4 NO3 SO4
2001 4.8 12.0 4.3
2002 6.6 16.4 59
2003 5.2 13.0 4.7
2004 52 13.0 4.7
2005 5.3 13.1 4.7
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 3.4 8.9 2.7
2002 4.6 12.1 3.7
2003 3.7 9.6 2.9
2004 3.7 9.6 2.9
2005 3.7 9.7 3.0
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 35.3 21.0 23.1
2002 39.2 29.7 25.4
2003 34.9 30.3 30.0
2004 34.5 26.0 23.9
2005 31.6 21.6 34.0

oC
5.4
7.7
7.8
6.7
5.6

oC
4.8
5.3
6.3
5.0
7.2

oC
3.6
4.0
4.7
3.8
5.4

oC

10.5
14.4
114
114
11.6

oC
8.0
10.9
8.7
8.6
8.7

Q4

36.1
49.2
39.2
39.1
39.6

EC OTR Water Blank Mass
15 3.0 2.0 0.5 21.0
21 4.3 2.9 0.5 29.7
2.1 4.4 3.0 0.5 30.3
1.8 3.7 25 0.5 26.0
15 3.1 2.1 0.5 21.6
EC OTR Water

1.4 5.2 3.8

1.5 5.7 4.2

1.8 6.8 5.0

14 5.4 3.9

2.0 1.7 5.6

EC OTR Water Blank Mass
1.1 45 2.2 0.5 23.1
1.2 5.0 2.4 0.5 25.4
14 5.9 2.9 0.5 30.0
1.1 47 2.3 0.5 23.9
1.6 6.7 3.3 0.5 34.0
EC OTR Water

5.7 5.3 4.3

7.9 7.2 5.9

6.2 5.7 47

6.2 5.7 47

6.3 5.8 4.7

EC OTR Water Blank Mass
4.6 4.9 3.1 0.5 36.1
6.4 6.8 4.3 0.5 49.2
5.0 5.4 34 0.5 39.2
5.0 5.4 34 0.5 39.1
5.1 5.4 34 0.5 39.6
Max FDV W2015DV

36.1

49.2

39.2 415

39.1 425

39.6 39.3 41.1
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TABLE V-2-15d

Fontana 24-Hour 2015 Design Value Estimation

Split NH4 NO3 SO4
Q1 0.08 0.28 0.08
Q2 0.10 0.26 0.15
Q3 0.09 0.21 0.18
Q4 0.14 0.32 0.08
Design Q1 Q2 Q3
2001 46.8 30.1 28.0
2002 56.5 61.7 45.0
2003 53.6 48.8 46.6
2004 62.6 455 49.9
2005 48.2 43.7 38.4
RRF NH4 NO3 SO4
Q1 0.581 0.557 0.813
Q2 0.500 0.458 0.588
Q3 0.476 0.437 0.600
Q4 0.656 0.643 0.714
Q1 Components

Year NH4 NO3 SO4
2001 3.7 13.0 3.7
2002 4.5 15.7 45
2003 4.2 14.9 4.2
2004 5.0 17.4 5.0
2005 3.8 13.4 3.8
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 2.2 7.2 3
2002 2.6 8.7 3.6
2003 2.5 8.3 35
2004 2.9 9.7 4
2005 2.2 7.4 3.1
Q2 Components

Year NH4 NO3 SO4
2001 3.0 7.7 44
2002 6.1 15.9 9.2
2003 4.8 12.6 7.2
2004 45 11.7 6.8
2005 4.3 11.2 6.5

oC

0.20
0.21
0.18
0.17

Q4

39.3
69.5
55.7
48.5
43.0

ocC

0.882
0.818
0.791
0.878

(0]
9.3
11.2
10.6
12.4
9.5

oC
8.2
9.9
9.4
11

8.4

oC
6.2
12.9
10.1
9.5
9.1

EC

0.09
0.08
0.08
0.10

EC

1.000
0.917
0.929
0.929

EC
4.2
5.0
48
5.6
43

EC
4.2

4.8
5.6
4.3

EC
2.4
4.9
3.9
3.6
35

OTR Water

0.18 0.08

0.12 0.09

0.18 0.08

0.10 0.09

OTR Water

1.091 0.707

1.050 0.503

1.042 0.575

1.073 0.654

OTR Water

8.3 3.7

10.1 45

9.6 4.2

11.2 5.0

8.6 3.8

OTR Water Blank Mass
9.1 2.6 0.5 36.9
11 3.2 0.5 44.6
10.4 3 0.5 42.3
12.2 3.5 0.5 49.4
9.4 2.7 0.5 38
OTR Water

3.6 2.7

7.3 5.5

5.8 4.3

5.4 4.1

5.2 3.9
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 15 35 2.6
2002 3.1 7.3 5.4
2003 2.4 5.8 4.3
2004 2.3 5.4 4.0
2005 2.2 5.1 3.8
Q3 Components

Year NH4 NO3 SO4
2001 2.5 5.8 5.0
2002 4.0 9.3 8.0
2003 4.1 9.7 8.3
2004 4.4 10.4 8.9
2005 34 8.0 6.8
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 1.2 2.5 3.0
2002 1.9 4.1 4.8
2003 2.0 4.2 5.0
2004 2.1 4.5 5.3
2005 1.6 35 4.1
Q4 Components

Year NH4 NO3 SO4
2001 5.4 12.4 3.1
2002 9.7 22.1 55
2003 7.7 17.7 44
2004 6.7 15.4 3.8
2005 6.0 13.6 34
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 5.4 12.4 3.1
2002 9.7 22.1 55
2003 7.7 17.7 44
2004 6.7 15.4 3.8
2005 6.0 13.6 34
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 36.9 20.4 19.6
2002 44.6 41.7 31.3
2003 42.3 33.0 324
2004 49.4 30.8 34.7
2005 38 29.6 26.8

ocC

5.1
10.5
8.3
7.7
7.4

oC
5.0
8.0
8.3
8.9
6.8

oC
3.9
6.3
6.6
7.0
5.4

oC
6.6
11.7
9.4
8.2
7.2

oC
6.6
11.7
9.4
8.2
7.2

Q4

30.1
53.1
42.6
37.1
32.9

EC OTR Water Blank Mass
2.2 3.7 1.3 0.5 20.4
45 7.7 2.8 0.5 41.7
35 6.1 2.2 0.5 33.0
3.3 5.7 2.0 0.5 30.8
3.2 5.4 2.0 0.5 29.6
EC OTR Water

2.2 5.0 2.2

3.6 8.0 3.6

3.7 8.3 3.7

4.0 8.9 4.0

3.0 6.8 3.0

EC OTR Water Blank Mass
2.0 5.2 1.3 0.5 19.6
3.3 8.3 2.0 0.5 31.3
34 8.6 2.1 0.5 32.4
3.7 9.3 2.3 0.5 347
2.8 7.1 1.7 0.5 26.8
EC OTR Water

3.9 3.9 3.5

6.9 6.9 6.2

5.5 55 5.0

4.8 4.8 4.3

4.3 43 3.8

EC OTR Water Blank Mass
3.9 3.9 3.5 0.5 30.1
6.9 6.9 6.2 0.5 53.1
5.5 55 5.0 0.5 42.6
4.8 4.8 4.3 0.5 37.1
43 43 3.8 0.5 32.9
Max FDV W2015DV

36.9

53.1

42.6 44.2

49.4 48.4

38.0 433 45.3
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TABLE V-2-15¢

Long Beach 24-Hour 2015 Design Value Estimation

Split NH4 NO3 SO4
Q1 0.06 0.22 0.11
Q2 0.07 0.16 0.23
Q3 0.12 0.16 0.27
Q4 0.13 0.23 0.13
Design Q1 Q2 Q3
2001 48.4 27.1 31.0
2002 46.9 42.8 38.4
2003 46.5 42.9 36.9
2004 45.8 32.9 34.6
2005 37.3 21.7 46.1
RRF NH4 NO3 SO4
Q1 0.638 0.674 0.625
Q2 0.581 0.575 0.538
Q3 0.576 0.609 0.510
Q4 0.685 0.736 0.600
Q1 Components

Year NH4 NO3 SO4
2001 2.9 10.5 5.3
2002 2.8 10.2 51
2003 2.8 10.1 51
2004 2.7 10.0 5.0
2005 2.2 8.1 4.0
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 1.8 7.1 3.3
2002 1.8 6.9 3.2
2003 1.8 6.8 3.2
2004 1.7 6.7 3.1
2005 1.4 55 25
Q2 Components

Year NH4 NO3 SO4
2001 1.9 4.3 6.1
2002 3.0 6.8 9.7
2003 3.0 6.8 9.8
2004 2.3 5.2 75
2005 1.9 4.4 6.3

oC

0.22
0.23
0.16
0.21

Q4

41.4
49.2
47.4
45.9
43.2

ocC

0.727
0.781
0.718
0.725

(0]
10.5
10.2
10.1
10.0
8.1

oC
7.7
7.4
7.4
7.2
5.9

oC
6.1
9.7
9.8
7.5
6.3

EC

0.08
0.06
0.05
0.10

EC

0.760
0.765
0.737
0.774

EC
38
3.7
3.7
3.6
29

EC
2.9
2.8
2.8
28
2.2

EC
16
25
25
19
16

OTR Water

0.20 0.11

0.13 0.13

0.15 0.10

0.12 0.08

OTR Water

0.862 0.701

0.800 0.502

0.745 0.563

0.851 0.686

OTR Water

9.6 5.3

9.3 5.1

9.2 5.1

9.1 5.0

7.4 4.0

OTR Water Blank Mass
8.3 3.7 0.5 35.3
8 3.6 0.5 34.2
7.9 35 0.5 33.9
7.8 35 0.5 33.4
6.3 2.8 0.5 27.2
OTR Water

35 35

55 5.5

55 55

4.2 4.2

35 35
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 1.1 2.4 3.3
2002 1.7 3.9 5.2
2003 1.7 3.9 52
2004 1.3 3.0 4.0
2005 11 2.5 3.4
Q3 Components

Year NH4 NO3 SO4
2001 3.7 4.9 8.2
2002 4.5 6.1 10.2
2003 4.4 5.8 9.8
2004 4.1 55 9.2
2005 55 7.3 12.3
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 2.1 3.0 4.2
2002 2.6 3.7 5.2
2003 25 35 5.0
2004 2.4 3.3 4.7
2005 3.2 4.4 6.3
Q4 Components

Year NH4 NO3 SO4
2001 53 94 5.3
2002 6.3 11.2 6.3
2003 6.1 10.8 6.1
2004 5.9 10.4 5.9
2005 5.6 9.8 5.6
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 3.6 6.9 3.2
2002 4.3 8.2 3.8
2003 4.2 7.9 3.7
2004 4.0 7.7 3.5
2005 3.8 7.2 3.3
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 48.4 27.1 31
2002 46.9 42.8 38.4
2003 46.5 429 36.9
2004 45.8 329 34.6
2005 37.3 27.7 46.1

oC
4.8
7.6
7.6
5.8
49

oC
4.9
6.1
5.8
5.5
7.3

oC
35
4.4
4.2
3.9
5.2

ocC
8.6
10.2
9.8
9.5
9.0

oC
6.2
7.4
7.1
6.9
6.5

Q4

41.4
49.2
47.4
45.9
43.2

EC OTR Water Blank Mass
1.2 2.8 1.7 0.5 17.8
1.9 4.4 2.8 0.5 28.0
1.9 4.4 2.8 0.5 28.1
15 34 2.1 0.5 21.6
1.2 2.8 1.8 0.5 18.2
EC OTR Water

15 4.6 3.1

1.9 5.7 3.8

1.8 55 3.6

1.7 5.1 34

2.3 6.8 4.6

EC OTR Water Blank Mass
1.1 34 1.7 0.5 19.5
14 4.2 2.1 0.5 24.2
1.3 41 2.0 0.5 23.2
1.3 3.8 1.9 0.5 21.8
1.7 5.1 2.6 0.5 29.0
EC OTR Water

4.1 4.9 3.3

4.9 5.8 3.9

4.7 5.6 3.8

45 5.4 3.6

4.3 51 34

EC OTR Water Blank Mass
3.2 4.2 2.2 0.5 30.1
3.8 5.0 2.7 0.5 35.7
3.6 4.8 2.6 0.5 34.4
35 4.6 25 0.5 33.3
3.3 4.4 2.3 0.5 314
Max FDV W2015DV

48.4

49.2

47.4 48.3

459 475

46.1 46.5 474
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TABLE V-2-15f

Los Angeles 24-Hour 2015 Design Value Estimation

Split NH4 NO3 SO4
Q1 0.07 0.25 0.10
Q2 0.08 0.20 0.19
Q3 0.13 0.19 0.21
Q4 0.11 0.26 0.09
Design Q1 Q2 Q3
2001 58.1 31.9 50.4
2002 48.9 57.2 41.2
2003 53.6 55.1 51.0
2004 49.7 44.0 55.9
2005 53.5 38.2 36.8
RRF NH4 NO3 SO4
Q1 0.641 0.629 0.65
Q2 0.558 0.56 0.531
Q3 0.588 0.608 0.521
Q4 0.689 0.713 0.643
Q1 Components

Year NH4 NO3 SO4
2001 4.0 14.4 5.8
2002 34 12.1 4.8
2003 3.7 13.3 5.3
2004 3.4 12.3 4.9
2005 3.7 13.3 5.3
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 2.6 9.1 3.7
2002 2.2 7.6 3.1
2003 2.4 8.3 35
2004 2.2 7.7 3.2
2005 2.4 8.3 34
Q2 Components

Year NH4 NO3 SO4
2001 25 6.3 6.0
2002 4.5 11.3 10.8
2003 4.4 10.9 10.4
2004 35 8.7 8.3
2005 3.0 7.5 7.2

oC

0.21
0.26
0.17
0.24

Q4

54.4
57.1
55.3
61.3
52.0

ocC

0.768
0.795
0.741
0.771

(0]

12.1
10.2
11.2
10.3
11.1

oC
9.3
7.8
8.6
7.9
8.5

oC
8.2
14.7
14.2
11.3
9.8

EC

0.09
0.07
0.06
0.12

EC
0.833
0.8
0.778
0.826

EC
5.2
4.4
48
4.4
48

EC
43
3.6
4.0
3.7
4.0

EC
2.2
4.0
38
3.0
26

OTR Water

0.17 0.11

0.09 0.11

0.15 0.10

0.09 0.09

OTR Water

1.024 0.623

0.976 0.526

0.942 0.55

0.982 0.708

OTR Water

9.8 6.3

8.2 5.3

9.0 5.8

8.4 5.4

9.0 5.8

OTR Water Blank Mass
10.0 3.9 0.5 435
8.4 3.3 0.5 36.6
9.2 3.6 0.5 40.1
8.6 34 0.5 37.2
9.2 3.6 0.5 40.0
OTR Water

2.8 35

5.1 6.2

4.9 6.0

3.9 4.8

34 4.1
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 1.4 35 3.2
2002 2.5 6.4 5.7
2003 2.4 6.1 55
2004 1.9 4.9 4.4
2005 1.7 4.2 3.8
Q3 Components

Year NH4 NO3 SO4
2001 6.5 9.5 10.5
2002 53 7.7 8.5
2003 6.6 9.6 10.6
2004 7.2 10.5 11.6
2005 4.7 6.9 7.6
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 3.8 5.8 55
2002 3.1 4.7 4.5
2003 3.9 5.8 55
2004 4.2 6.4 6.1
2005 2.8 4.2 4.0
Q4 Components

Year NH4 NO3 SO4
2001 5.9 14.0 4.9
2002 6.2 14.7 5.1
2003 6.0 14.2 4.9
2004 6.7 15.8 55
2005 5.7 13.4 4.6
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 4.1 10.0 3.1
2002 4.3 10.5 3.3
2003 4.2 10.2 3.2
2004 4.6 11.3 35
2005 3.9 9.5 3.0
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 43.5 214 33.9
2002 36.6 38.3 27.8
2003 40.1 36.9 34.4
2004 37.2 29.5 37.6
2005 40.0 25.6 24.8

oC
6.5
11.7
11.3
9.0
7.8

oC
8.5
6.9
8.6
9.4
6.2

oC
6.3
5.1
6.4
7.0
4.6

oC

12.9
13.6
13.2
14.6
12.4

oC
10.0
10.5
10.1
11.3
9.5

Q4

41.2
43.2
41.9
46.4
39.4

EC OTR Water Blank Mass
1.8 2.8 1.8 0.5 21.4
3.2 5.0 3.3 0.5 38.3
3.1 4.8 3.2 0.5 36.9
2.4 3.8 25 0.5 29.5
2.1 3.3 2.2 0.5 25.6
EC OTR Water

3.0 75 5.0

2.4 6.1 4.1

3.0 7.6 5.1

3.3 8.3 55

2.2 5.4 3.6

EC OTR Water Blank Mass
2.3 7.1 2.7 0.5 33.9
1.9 5.8 2.2 0.5 27.8
24 7.1 2.8 0.5 34.4
2.6 7.8 3.0 0.5 37.6
1.7 51 2.0 0.5 24.8
EC OTR Water

6.5 4.9 4.9

6.8 5.1 5.1

6.6 49 49

7.3 55 55

6.2 4.6 4.6

EC OTR Water Blank Mass
5.3 4.8 3.4 0.5 41.2
5.6 5.0 3.6 0.5 43.2
5.4 4.8 35 0.5 41.9
6.0 5.4 3.9 0.5 46.4
5.1 4.6 3.3 0.5 39.4
Max FDV W2015DV

43.5

43.2

419 42.9

46.4 43.8

40.0 42.8 43.2
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TABLE V-2-15¢

Pico Rivera 24-Hour 2015 Design Value Estimation

Split NH4 NO3 SO4
Q1 0.06 0.23 0.09
Q2 0.08 0.28 0.12
Q3 0.13 0.26 0.10
Q4 0.13 0.26 0.10
Design Q1 Q2 Q3
2001 52.9 19.9 21.1
2002 57.9 39.8 42.6
2003 44.9 44.0 45.3
2004 52.1 29.2 48.2
2005 514 333 42.6
RRF NH4 NO3 SO4
Q1 0.622 0.637 0.591
Q2 0.525 0.544 0.516
Q3 0.558 0.610 0.500
Q4 0.692 0.730 0.581
Q1 Components

Year NH4 NO3 SO4
2001 3.1 12.1 4.7
2002 34 13.2 5.2
2003 2.7 10.2 4.0
2004 3.1 11.9 4.6
2005 3.1 11.7 4.6
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 2.0 7.7 2.8
2002 2.1 8.4 3.1
2003 1.7 6.5 2.4
2004 1.9 7.6 2.7
2005 1.9 7.5 2.7
Q2 Components

Year NH4 NO3 SO4
2001 1.6 5.4 2.3
2002 3.1 11.0 4.7
2003 35 12.2 5.2
2004 2.3 8.0 34
2005 2.6 9.2 3.9

oC

0.22
0.19
0.20
0.20

Q4

54.0
66.0
57.9
50.4
46.0

ocC

0.745
0.800
0.733
0.742

(0]
11.5
12.6
9.8
114
11.2

oC
8.6
9.4
7.3
8.5
8.3

oC
3.7
7.5
8.3
5.5
6.2

EC

0.10
0.08
0.11
0.11

EC

0.824
0.833
0.733
0.783

EC
5.2
5.7
4.4
5.2
5.1

EC
43
4.7
3.7
43
4.2

EC
16
3.1
35
2.3
2.6

OTR Water

0.18 0.10

0.13 0.12

0.12 0.07

0.12 0.07

OTR Water

0.947 0.630

0.941 0.558

0.900 0.537

0.961 0.668

OTR Water

94 5.2

10.3 5.7

8.0 4.4

9.3 5.2

9.2 51

OTR Water Blank Mass
8.9 3.3 0.5 38.1
9.8 3.6 0.5 41.6
7.6 2.8 0.5 32.3
8.8 3.3 0.5 375
8.7 3.2 0.5 37.0
OTR Water

25 2.3

5.1 4.7

5.7 5.2

3.7 34

4.3 3.9
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 0.8 3.0 1.2
2002 1.7 6.0 2.4
2003 1.8 6.6 2.7
2004 1.2 4.4 1.8
2005 14 5.0 2.0
Q3 Components

Year NH4 NO3 SO4
2001 2.7 5.4 2.1
2002 55 10.9 4.2
2003 5.8 11.6 45
2004 6.2 12.4 4.8
2005 55 10.9 4.2
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 15 3.3 1.0
2002 3.1 6.7 2.1
2003 3.2 7.1 2.2
2004 35 7.6 2.4
2005 3.1 6.7 2.1
Q4 Components

Year NH4 NO3 SO4
2001 7.0 13.9 5.4
2002 8.5 17.0 6.6
2003 7.5 14.9 5.7
2004 6.5 13.0 5.0
2005 5.9 11.8 4.6
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 4.8 10.2 3.1
2002 5.9 12.4 3.8
2003 5.2 10.9 3.3
2004 4.5 9.5 2.9
2005 4.1 8.6 2.6
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 38.1 134 14.0
2002 41.6 26.6 28.0
2003 32.3 29.4 29.8
2004 37.5 19.6 31.7
2005 37.0 22.3 28.0

oC
2.9
6.0
6.6
4.4
5.0

oC
4.1
8.4
9.0
9.5
8.4

oC
3.0
6.2
6.6
7.0
6.2

oC
10.7
13.1
11.5
10.0
9.1

oC
7.9
9.7
8.5
7.4
6.8

Q4

39.8
48.6
42.7
37.2
33.9

EC OTR Water Blank Mass
1.3 2.4 1.3 0.5 134
2.6 4.8 2.6 0.5 26.6
2.9 5.3 2.9 0.5 29.4
1.9 35 1.9 0.5 19.6
2.2 4.0 2.2 0.5 22.3
EC OTR Water

2.3 2.5 1.4

4.6 5.1 2.9

4.9 5.4 3.1

5.2 5.7 3.3

4.6 5.1 2.9

EC OTR Water Blank Mass
1.7 2.2 0.8 0.5 14.0
34 45 1.6 0.5 28.0
3.6 4.8 1.7 0.5 29.8
3.8 5.2 1.8 0.5 31.7
34 45 1.6 0.5 28.0
EC OTR Water

5.9 6.4 3.7

7.2 7.9 4.6

6.3 6.9 4.0

5.5 6.0 35

5.0 55 3.2

EC OTR Water Blank Mass
4.6 6.2 2.5 0.5 39.8
5.6 7.6 3.1 0.5 48.6
4.9 6.6 2.7 0.5 42.7
4.3 5.8 2.3 0.5 37.2
3.9 5.2 2.1 0.5 33.9
Max FDV W2015DV

39.8

48.6

42.7 43.7

375 429

37.0 39.1 41.9

V -2-80



Chapter 2 Federal PM2.5 Attainment

TABLE V-2-15h

Rubidoux 24-Hour 2015 Design Value Estimation

Split NH4 NO3 SO4
Q1 0.07 0.26 0.08
Q2 0.12 0.32 0.13
Q3 0.14 0.28 0.15
Q4 0.14 0.28 0.07
Design Q1 Q2 Q3
2001 70.3 40.5 42.7
2002 66.3 70.1 59.4
2003 72.9 61.6 60.5
2004 59.5 60.5 55.3
2005 56.6 55.8 47.0
RRF NH4 NO3 SO4
Q1 0.571 0.536 0.688
Q2 0.431 0.419 0.471
Q3 0.436 0.405 0.514
Q4 0.622 0.619 0.650
Q1 Components

Year NH4 NO3 SO4
2001 4.9 18.1 5.6
2002 4.6 17.1 5.3
2003 51 18.8 5.8
2004 4.1 15.3 4.7
2005 3.9 14.6 4.5
Q1 2015 Estimates

Year NH4 NO3 SO4
2001 2.8 9.7 3.8
2002 2.6 9.2 3.6
2003 2.9 10.1 4.0
2004 2.4 8.2 3.2
2005 2.2 7.8 3.1
Q2 Components

Year NH4 NO3 SO4
2001 4.8 12.8 5.2
2002 8.4 22.3 9.0
2003 7.3 19.6 79
2004 7.2 19.2 7.8
2005 6.6 17.7 7.2

oC

0.21
0.18
0.14
0.22

Q4

58.4
74.3
66.0
76.6
49.5

ocC

0.854
0.824
0.761
0.854

(0]

14.7
13.8
15.2
12.4
11.8

oC

12.5
11.8
13.0
10.6
10.1

oC
7.2
12.5
11.0
10.8
10.0

EC

0.09
0.05
0.04
0.11

EC

0.909
0.889
0.833
0.917

EC
6.3
5.9
6.5
5.3
5.0

EC
5.7
5.4
5.9
48
46

EC
2.0
35
3.1
3.0
2.8

OTR Water

0.20 0.10

0.08 0.12

0.14 0.11

0.11 0.07

OTR Water

0.951 0.557

0.905 0.427

0.882 0.440

0.960 0.632

OTR Water

14.0 7.0

13.2 6.6

145 7.2

11.8 5.9

11.2 5.6

OTR Water Blank Mass
13.3 3.9 0.5 52.3
125 3.7 0.5 49.3
13.8 4.0 0.5 54.2
11.2 3.3 0.5 44.2
10.7 3.1 0.5 42.1
OTR Water

3.2 4.8

5.6 8.4

4.9 7.3

4.8 7.2

4.4 6.6
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Q2 2015 Estimates

Year NH4 NO3 SO4
2001 2.1 54 2.4
2002 3.6 9.3 4.3
2003 3.2 8.2 3.7
2004 31 8.0 3.7
2005 2.9 7.4 34
Q3 Components

Year NH4 NO3 SO4
2001 5.9 11.8 6.3
2002 8.2 16.5 8.8
2003 8.4 16.8 9.0
2004 7.7 15.3 8.2
2005 6.5 13.0 7.0
Q3 2015 Estimates

Year NH4 NO3 SO4
2001 2.6 4.8 3.3
2002 3.6 6.7 4.5
2003 3.7 6.8 4.6
2004 3.3 6.2 4.2
2005 2.8 5.3 3.6
Q4 Components

Year NH4 NO3 SO4
2001 8.1 16.2 4.1
2002 10.3 20.7 5.2
2003 9.2 18.3 4.6
2004 10.7 21.3 53
2005 6.9 13.7 34
Q4 2015 Estimates

Year NH4 NO3 SO4
2001 5.0 10.0 2.6
2002 6.4 12.8 34
2003 5.7 11.4 3.0
2004 6.6 13.2 3.5
2005 4.3 8.5 2.2
Weighted 2015 Design Value

Year Q1 Q2 Q3
2001 52.3 23.0 24.3
2002 49.3 39.7 33.7
2003 54.2 34.9 34.3
2004 44.2 34.3 31.4
2005 42.1 31.7 26.7

oC
5.9
10.3
9.1
8.9
8.2

oC
5.9
8.2
8.4
7.7
6.5

oC
4.5
6.3
6.4
5.8
5.0

oC

12.7
16.2
14.4
16.7
10.8

oC
10.9
13.9
12.3
14.3
9.2

Q4

43.6
55.4
49.3
57.2
37.0

EC OTR Water Blank Mass
1.8 2.9 2.0 0.5 23.0
3.1 5.0 3.6 0.5 39.7
2.7 4.4 3.1 0.5 34.9
2.7 4.3 3.1 0.5 34.3
25 4.0 2.8 0.5 31.7
EC OTR Water

1.7 5.9 4.6

2.4 8.2 6.5

2.4 8.4 6.6

2.2 7.7 6.0

1.9 6.5 5.1

EC OTR Water Blank Mass
14 5.2 2.0 0.5 24.3
2.0 7.3 2.9 0.5 33.7
2.0 7.4 2.9 0.5 34.3
1.8 6.8 2.7 0.5 31.4
15 5.7 2.3 0.5 26.7
EC OTR Water

6.4 6.4 4.1

8.1 8.1 5.2

7.2 7.2 4.6

8.4 8.4 5.3

5.4 5.4 34

EC OTR Water Blank Mass
5.8 6.1 2.6 0.5 43.6
7.4 7.8 3.3 0.5 55.4
6.6 6.9 2.9 0.5 49.3
7.7 8.0 34 0.5 57.2
49 5.2 2.2 0.5 37.0
Max FDV W2015DV

52.3

55.4

54.2 54.0

57.2 55.6

42.1 51.2 53.6
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TABLE V-2-16a

2015 Estimated Reduction Ratios to be Applied Anaheim 24-Hour PM2.5 Design

RRF NH4 NO3 S04 ocC EC OTR Water

Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.591

Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.507

Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.523

Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.672
Q1 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-Jan-05 8.5 21.8 7.1 12.0 3.1 3.9 5.9 0.5 62.3
11-Mar-05 7.3 17.2 6.0 6.2 1.3 3.3 4.8 0.5 46.1
25-Jan-05 45 11.8 41 6.8 2.2 3.0 3.3 0.5 35.7
Average 48.0
Q1 2015 Estimates NH4+ NO3- S04= ocC EC OTR Water Blank Mass
22-Jan-05 5.1 12.9 45 9.5 2.7 4.1 35 0.5 423
11-Mar-05 4.4 10.2 3.8 4.9 11 35 2.8 0.5 30.7
25-Jan-05 2.7 7.0 2.6 5.4 1.9 3.2 2.0 0.5 24.7
Average 32.6 0.68
Q2 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
25-May-05 45 5.0 9.4 5.3 0.9 1.7 4.1 0.5 30.8
30-Jun-05 3.7 5.2 9.2 5.2 0.8 13 4.1 0.5 29.4
22-May-05 2.2 4.8 5.8 6.5 0.9 19 2.8 0.5 24.9
Average 24.8
Q2 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
25-May-05 2.2 2.4 4.9 4.7 0.7 1.7 2.1 0.5 18.6
30-Jun-05 1.8 25 47 4.6 0.6 1.3 2.1 0.5 17.6
22-May-05 1.1 2.3 3.0 5.7 0.7 1.9 14 0.5 16.2
Average 17.5 0.62
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Q3 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
4-Sep-05 6.5 6.0 2.9 8.5 1.0 25 2.0 0.5 29.3

22-Sep-05 4.6 5.7 5.6 6.9 2.2 2.3 2.9 0.5 30.1

1-Sep-05 3.8 4.8 6.5 5.8 0.9 34 3.1 0.5 28.3

Average 29.2

Q3 2015 Estimates NH4+ NO3- S0O4= ocC EC OTR Water Blank Mass

4-Sep-05 3.3 3.3 14 6.7 0.8 24 1.0 0.5 18.9

22-Sep-05 2.3 3.1 2.7 5.5 1.8 2.3 15 0.5 19.1

1-Sep-05 19 2.6 3.2 4.6 0.7 34 1.6 0.5 18.0

Average 18.7 0.64
Q4 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-0Oct-05 9.8 17.4 8.9 8.1 1.7 2.1 5.9 0.5 53.9

6-Nov-05 8.6 19.9 4.6 10.8 2.0 25 4.7 0.5 53.1

15-Dec-05 6.0 12.6 3.8 9.9 4.2 2.7 3.3 0.5 42.6

Average 49.9

Q4 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

22-Oct-05 6.3 11.7 5.6 6.4 14 2.2 4.0 0.5 37.4

6-Nov-05 5.5 13.3 2.9 8.6 1.6 2.6 3.2 0.5 37.7

15-Dec-05 3.9 8.5 2.4 7.8 35 2.8 2.2 0.5 31.0

Average 35.4 0.71
Episode Day Using NH4 NO3 SO4 oC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.75 0.81 0.63 0.85 0.92 0.93

Observed

22-Oct-05 9.8 17.4 8.9 8.1 1.7 2.1 5.9 0.5 53.9

2015 Predicted

22-0Oct-05 7.4 14.1 5.6 6.9 15 2.0 4.2 0.5 41.6 0.77
Episode Day Using NH4 NO3 SO4 oC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.562 0.571 0.565 0.816 0.829 1.011 0.573

Observed

22-Oct-05 9.8 17.4 8.9 8.1 1.7 2.1 5.9 0.5 53.9

2015 Predicted

22-0Oct-05 5.5 9.9 5.0 6.6 14 2.2 34 0.5 345 0.64
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TABLE V-2-16b

2015 Estimated Reduction Ratios to be Applied Burbank 24-Hour PM2.5 Design

RRE NH4 NO3 SO4 oC EC OTR Water

Q1 0.630 0.594 0.692 0.818 0.818 1.000 0.587

Q2 0.529 0.525 0.520 0.818 0.800 0.967 0.511

Q3 0.537 0.542 0.514 0.787 0.786 0.951 0.530

Q4 0.704 0.678 0.647 0.825 0.917 1.032 0.596
Q1 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
11-Mar-05 11.4 28.9 9.0 12.2 3.7 3.8 7.7 0.5 76.8
22-Jan-05 6.9 19.7 3.8 14.0 3.9 3.8 4.4 0.5 56.4
8-Mar-05 8.4 20.7 7.8 7.7 2.2 4.1 6.0 0.5 57.0
Average 63.4
Q1 2015 Estimates NH4+ NO3- S04= ocC EC OTR Water Blank Mass
11-Mar-05 7.2 17.2 6.2 10.0 3.0 3.8 4.5 0.5 51.9
22-Jan-05 4.4 11.7 2.6 114 3.2 3.8 2.6 0.5 39.6
8-Mar-05 5.3 12.3 5.4 6.3 1.8 4.1 35 0.5 38.8
Average 43.4 0.69
Q2 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
25-May-05 6.5 10.8 10.2 7.9 1.7 1.7 5.3 0.5 44.2
4-May-05 5.7 9.8 7.7 7.0 15 1.7 4.3 0.5 37.7
16-Apr-05 1.2 5.3 3.0 11.3 1.9 1.6 1.9 0.5 26.3
Average 36.1
Q2 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
25-May-05 35 5.7 5.3 6.4 1.3 1.7 2.7 0.5 26.6
4-May-05 3.0 5.1 4.0 5.8 1.2 1.6 2.2 0.5 22.9
16-Apr-05 0.7 2.8 1.6 9.2 15 1.5 1.0 0.5 18.3
Average 22.6 0.63
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Q3 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
3-Jul-05 5.2 7.5 9.7 10.6 0.8 3.3 4.6 0.5 41.7

9-Jul-05 3.9 6.1 8.5 7.1 1.0 2.1 4.0 0.5 32.7

19-Sep-05 7.6 9.6 8.4 9.3 1.9 2.2 4,5 0.5 43.5

Average 39.3

Q3 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

3-Jul-05 2.8 4.1 5.0 8.3 0.6 3.2 2.5 0.5 26.4

9-Jul-05 2.1 3.3 4.4 5.6 0.8 2.0 2.1 0.5 20.3

19-Sep-05 4.1 5.2 4.3 7.3 15 2.0 2.4 0.5 26.9

Average 24.5 0.62
Q4 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
6-Nov-05 10.0 25.2 3.9 15.4 3.1 2.1 5.3 0.5 65.0

22-Oct-05 11.0 27.2 8.7 6.7 1.9 2.1 7.3 0.5 65.0

12-Dec-05 4.9 13.2 1.9 15.2 5.8 2.4 2.7 0.5 46.0

Average 58.7

Q4 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

6-Nov-05 7.0 17.1 25 12.7 2.9 2.2 3.1 0.5 47.6

22-0ct-05 7.8 18.5 5.6 55 1.7 2.2 4.4 0.5 45.7

12-Dec-05 35 9.0 1.2 125 5.3 25 1.6 0.5 35.5

Average 42.9 0.73
Episode Day Using NH4 NO3 S04 oC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.8 0.8 0.71 0.88 0.95 0.96

Observed

22-0ct-05 11.0 217.2 8.7 6.7 1.9 2.1 7.3 0.5 65.0

2015 Predicted

22-0ct-05 8.8 21.8 6.2 5.9 1.8 2.0 5.6 0.5 52.1 0.80
Episode Day Using NH4 NO3 S04 oC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.6 0.58475 059325 0.812 0.83025 0.9875  0.556

Observed

22-0ct-05 11.0 217.2 8.7 6.7 1.9 2.1 7.3 0.5 65.0

2015 Predicted

22-0ct-05 6.6 15.9 5.2 5.4 1.6 2.1 4.1 0.5 41.4 0.64
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2015 Estimated Reduction Ratios to be Applied to Compton 24-Hour PM2.5 Design

TABLE V-2-16¢

RRF NH4 NO3 S04 ocC EC OTR Water

Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.591

Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.507

Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.523

Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.672
Q1 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-Jan-05 8.5 21.8 7.1 12.0 3.1 3.9 5.9 0.5 62.3
11-Mar-05 7.3 17.2 6.0 6.2 1.3 3.3 4.8 0.5 46.1
25-Jan-05 45 11.8 41 6.8 2.2 3.0 3.3 0.5 35.7
Average 48.0
Q1 2015 Estimates NH4+ NO3- S04= ocC EC OTR Water Blank Mass
22-Jan-05 5.1 12.9 45 9.5 2.7 4.1 35 0.5 423
11-Mar-05 4.4 10.2 3.8 4.9 11 35 2.8 0.5 30.7
25-Jan-05 2.7 7.0 2.6 5.4 1.9 3.2 2.0 0.5 24.7
Average 32.6 0.68
Q2 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
25-May-05 45 5.0 9.4 5.3 0.9 1.7 4.1 0.5 30.8
30-Jun-05 3.7 5.2 9.2 5.2 0.8 13 4.1 0.5 29.4
22-May-05 2.2 4.8 5.8 6.5 0.9 19 2.8 0.5 24.9
Average 24.8
Q2 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
25-May-05 2.2 2.4 4.9 4.7 0.7 1.7 2.1 0.5 18.6
30-Jun-05 1.8 25 47 4.6 0.6 1.3 2.1 0.5 17.6
22-May-05 1.1 2.3 3.0 5.7 0.7 1.9 14 0.5 16.2
Average 17.5 0.62
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Q3 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
4-Sep-05 6.5 6.0 2.9 8.5 1.0 25 2.0 0.5 29.3

22-Sep-05 4.6 5.7 5.6 6.9 2.2 2.3 2.9 0.5 30.1

1-Sep-05 3.8 4.8 6.5 5.8 0.9 34 31 0.5 28.3

Average 29.2

Q3 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

4-Sep-05 3.3 3.3 1.4 6.7 0.8 2.4 1.0 0.5 18.9

22-Sep-05 2.3 3.1 2.7 55 1.8 2.3 15 0.5 19.1

1-Sep-05 1.9 2.6 3.2 4.6 0.7 34 1.6 0.5 18.0

Average 18.7 0.64
Q4 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-Oct-05 9.8 17.4 8.9 8.1 1.7 2.1 5.9 0.5 53.9

6-Nov-05 8.6 19.9 4.6 10.8 2.0 25 4.7 0.5 53.1

15-Dec-05 6.0 12.6 3.8 9.9 4.2 2.7 3.3 0.5 42.6

Average 49.9

Q4 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

22-0ct-05 6.3 11.7 5.6 6.4 14 2.2 4.0 0.5 37.4

6-Nov-05 55 13.3 2.9 8.6 1.6 2.6 3.2 0.5 37.7

15-Dec-05 3.9 8.5 2.4 7.8 35 2.8 2.2 0.5 31.0

Average 35.4 0.71
Episode Day Using NH4 NO3 SO4 oC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.75 0.81 0.63 0.85 0.92 0.93

Observed

22-0ct-05 9.8 17.4 8.9 8.1 1.7 2.1 5.9 0.5 53.9

2015 Predicted

22-Oct-05 7.4 14.1 5.6 6.9 1.5 2.0 4.2 0.5 41.6 0.77
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.562 0.571 0.565 0.816 0.829 1.011 0.573

Observed

22-0ct-05 9.8 17.4 8.9 8.1 1.7 2.1 5.9 0.5 53.9

2015 Predicted

22-0ct-05 5.5 9.9 5.0 6.6 14 2.2 34 0.5 34.5 0.64
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TABLE V-2-16d

2015 Estimated Reduction Ratios to be Applied Fontana 24-Hour PM2.5 Design

RRF NH4 NO3 S04 ocC EC OTR Water

Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.591

Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.507

Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.523

Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.672
Q1 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
11-Mar-05 7.2 20.0 5.3 14.3 7.1 3.3 5.0 0.5 62.2
8-Mar-05 6.5 16.1 4.6 14.2 4.3 3.6 4.1 0.5 53.6
22-Jan-05 5.9 18.8 1.8 15.8 2.9 3.3 3.5 0.5 51.9
Average 55.9
Q1 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
11-Mar-05 4.3 11.8 34 114 6.1 34 2.9 0.5 43.8
8-Mar-05 3.9 9.5 2.9 11.3 3.7 3.8 2.4 0.5 38.1
22-Jan-05 3.6 111 11 125 25 34 2.1 0.5 36.8
Average 39.6 0.71
Q2 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
25-May-05 5.2 10.7 8.3 10.1 2.6 2.4 4.6 0.5 44,0
15-Jun-05 7.4 17.9 6.1 7.7 1.6 25 4.9 0.5 48.1
28-May-05 7.7 13.9 6.3 7.2 14 2.6 4.4 0.5 435
Average 45.2
Q2 2015 Estimates NH4+ NO3- S04= ocC EC OTR Water Blank Mass
25-May-05 2.6 5.2 4.3 8.9 2.1 24 2.3 0.5 28.3
15-Jun-05 3.7 8.6 3.1 6.8 1.3 25 25 0.5 29.0
28-May-05 3.8 6.7 3.3 6.3 1.1 2.6 2.2 0.5 26.5
Average 28.0 0.62
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Q3 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
18-Jul-05 3.7 3.7 8.9 125 3.7 4.0 3.7 0.5 40.2

1-Sep-05 3.6 5.5 55 9.7 3.0 5.3 2.8 0.5 35.3

29-Aug-05 34 3.7 5.3 12.1 3.7 5.1 25 0.5 35.7

Average 37.1

Q3 2015 Estimates NH4+ NO3- S0O4= ocC EC OTR Water Blank Mass

18-Jul-05 19 2.0 4.3 9.9 31 3.9 2.0 0.5 27.6

1-Sep-05 1.8 3.0 2.7 7.7 25 5.1 15 0.5 24.8

29-Aug-05 1.7 2.0 2.6 9.6 3.1 5.0 1.3 0.5 25.7

Average 26.0 0.70
Q4 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-0ct-05 22.0 52.8 11.0 10.5 35 3.3 12.1 05 115.2

6-Nov-05 9.9 26.4 34 11.8 3.2 24 5.3 0.5 62.4

27-Dec-05 7.1 18.0 0.3 10.6 3.9 2.9 2.9 0.5 45.7

Average 74.4

Q4 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

22-0ct-05 14.1 35.4 6.9 8.4 2.9 34 8.1 0.5 79.6

6-Nov-05 6.3 17.7 2.1 94 2.6 24 3.6 0.5 44.7

27-Dec-05 45 12.1 0.2 8.4 3.2 2.9 19 0.5 33.8

Average 52.7 0.71
Episode Day Using NH4 NO3 SO4 oC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.69 0.7 0.69 0.88 1.01 1.04

Observed

22-0ct-05 22.0 52.8 11.0 10.5 35 3.3 12.1 0.5 115.2

2015 Predicted

22-0ct-05 15.1 37.0 7.6 9.3 35 34 8.4 0.5 84.4 0.73
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.562 0.571 0.565 0.816 0.829 1.011 0.573

Observed

22-0ct-05 22.0 52.8 11.0 10.5 35 3.3 12.1 0.5 115.2

2015 Predicted

22-0ct-05 12.3 30.2 6.2 8.6 2.9 3.3 6.9 0.5 70.5 0.61
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TABLE V-2-16e

2015 Estimated Reduction Ratios to be Applied to Long Beach 24-Hour PM2.5 Design

RRF NH4 NO3 S04 ocC EC OTR Water

Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.591

Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.507

Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.523

Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.672
Q1 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-Jan-05 8.2 18.6 7.9 8.7 2.2 4.3 5.7 0.5 55.5
1-Jan-05 0.3 1.9 2.0 18.8 6.0 45 1.0 0.5 345
11-Mar-05 5.8 11.6 6.9 11.2 1.2 3.8 4.3 0.5 44.8
Average 44.9
Q1 2015 Estimates NH4+ NO3- S04= ocC EC OTR Water Blank Mass
22-Jan-05 4.9 11.0 5.0 6.9 19 4.4 34 0.5 38.0
1-Jan-05 0.2 1.2 1.2 14.9 5.1 4.7 0.6 0.5 28.3
11-Mar-05 35 6.9 4.3 8.9 1.0 4.0 25 0.5 31.6
Average 32.7 0.73
Q2 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
25-May-05 4.6 5.4 111 5.4 1.1 1.8 4.8 0.5 34.2
30-Jun-05 5.0 4.4 11.0 4.4 1.0 15 4.6 0.5 32.0
22-May-05 25 3.6 7.7 12.6 0.9 1.8 3.3 0.5 324
Average 32.9
Q2 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
25-May-05 2.3 2.6 5.7 4.7 0.9 1.8 2.4 0.5 21.0
30-Jun-05 25 2.1 5.7 3.9 0.8 15 2.3 0.5 19.4
22-May-05 1.2 1.7 4.0 11.1 0.7 1.8 1.7 0.5 22.8
Average 21.1 0.64
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Q3 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-Sep-05 6.2 8.5 0.3 8.7 2.9 6.0 14 0.5 34.0

11-Aug-05 34 6.5 14.3 4.4 14 7.1 6.1 0.5 43.1

25-Sep-05 5.6 9.1 0.3 6.2 13 6.0 15 0.5 30.0

Average 35.7

Q3 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

22-Sep-05 3.1 4.6 0.2 6.9 2.4 5.8 0.7 0.5 24.3

11-Aug-05 1.7 35 7.0 35 1.2 7.0 3.2 0.5 27.4

25-Sep-05 2.8 4.9 0.2 4.9 1.1 5.9 0.8 0.5 21.0

Average 24.2 0.68
Q4 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
6-Nov-05 8.5 18.1 55 11.1 3.9 2.7 4.8 0.5 54.5

22-Oct-05 9.7 15.6 10.0 6.1 1.7 2.3 6.0 0.5 51.3

24-Dec-05 4.1 8.7 4.4 9.3 2.4 25 2.9 0.5 34.4

Average 46.7

Q4 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

6-Nov-05 5.4 12.1 34 8.8 3.2 2.8 3.2 0.5 39.4

22-0ct-05 6.2 10.5 6.2 4.8 14 24 4.0 0.5 36.0

24-Dec-05 2.6 5.9 2.8 7.4 2.0 2.6 2.0 0.5 25.6

Average 33.7 0.72
Episode Day Using NH4 NO3 SO4 oC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.76 0.82 0.67 0.78 0.90 0.7

Observed

22-0ct-05 9.7 15.6 10.0 6.1 1.7 2.3 6.0 05 51.3

2015 Predicted

22-Oct-05 7.3 12.8 6.7 4.7 1.5 1.6 4.4 0.5 39.5 0.77
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.562 0.571 0.565 0.816 0.829 1.011 0.573

Observed

22-0ct-05 9.7 15.6 10.0 6.1 1.7 2.3 6.0 0.5 51.3

2015 Predicted

22-0ct-05 5.4 8.9 5.6 4.9 14 2.3 3.4 0.5 32.6 0.64
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TABLE V-2-16f

2015 Estimated Reduction Ratios to be Applied to Los Angeles 24-Hour PM2.5 Design

RRF NH4 NO3 S04 ocC EC OTR Water

Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.591

Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.507

Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.523

Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.672
Q1 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
11-Mar-05 11.8 30.3 10.5 115 34 3.7 8.4 0.5 79.6
22-Jan-05 7.2 20.6 45 13.3 4.0 35 4.8 0.5 57.9
8-Mar-05 2.4 19.6 4.3 8.0 2.1 2.8 4.6 0.5 43.9
Average 60.5
Q1 2015 Estimates NH4+ NO3- S04= ocC EC OTR Water Blank Mass
11-Mar-05 7.1 17.9 6.6 9.1 2.9 3.9 5.0 0.5 53.1
22-Jan-05 4.4 12.2 2.8 10.5 34 3.7 2.8 0.5 40.4
8-Mar-05 15 11.6 2.7 6.3 1.8 3.0 2.7 0.5 30.1
Average 41.2 0.68
Q2 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
25-May-05 5.8 8.8 11.6 8.1 15 25 5.5 0.5 43.9
30-Jun-05 5.0 8.8 8.2 7.1 17 24 4.3 0.5 37.4
22-May-05 24 5.9 6.3 125 1.6 2.9 3.2 0.5 34.9
Average 38.7
Q2 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
25-May-05 2.9 4.2 6.0 7.2 1.2 25 2.8 0.5 27.3
30-Jun-05 25 4.2 42 6.3 1.3 2.4 2.2 0.5 23.6
22-May-05 1.2 2.9 3.2 11.0 1.3 2.9 1.6 0.5 247
Average 25.2 0.65
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Q3 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
5-Aug-05 7.9 15.8 18.3 11.2 4.2 5.7 9.0 0.5 72.2

3-Jul-05 5.9 6.7 10.6 7.2 1.0 4.3 4.8 0.5 40.6

19-Sep-05 8.0 10.5 9.0 13.6 1.8 4.2 4.9 0.5 51.9

Average 54.9

Q3 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

5-Aug-05 4.0 8.5 8.9 8.9 35 5.6 4.7 0.5 447

3-Jul-05 2.9 3.6 5.2 5.8 0.8 4.2 25 0.5 25.6

19-Sep-05 4.0 5.7 4.4 10.8 15 4.1 25 0.5 335

Average 34.6 0.63
Q4 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-Oct-05 12.5 26.3 9.2 7.6 1.9 2.6 7.4 0.5 67.5

6-Nov-05 9.8 25.8 4.4 12.2 29 25 5.6 0.5 63.1

24-Nov-05 4.7 13.7 3.0 12.0 5.2 2.6 3.2 0.5 44.3

Average 58.3

Q4 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass

22-0ct-05 8.0 17.7 5.8 6.0 15 2.7 4.9 0.5 47.1

6-Nov-05 6.3 17.3 2.8 9.7 24 25 3.7 0.5 45.1

24-Nov-05 3.0 9.2 1.8 9.6 4.2 2.7 2.1 0.5 33.1

Average 41.8 0.72
Episode Day Using NH4 NO3 SO4 oC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.82 0.87 0.67 0.84 0.93 0.93

Observed

22-0ct-05 125 26.3 9.2 7.6 19 2.6 7.4 0.5 67.5

2015 Predicted

22-Oct-05 10.3 22.9 6.2 6.4 1.7 2.4 5.7 0.5 56.1 0.83
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.562 0.571 0.565 0.816 0.829 1.011 0.573

Observed

22-0ct-05 125 26.3 9.2 7.6 1.9 2.6 7.4 0.5 67.5

2015 Predicted

22-0ct-05 7.0 15.0 5.2 6.2 15 2.7 4.2 0.5 42.3 0.63

V-2-94



Chapter 2 Federal PM2.5 Attainment

TABLE V-2-169

2015 Estimated Reduction Ratios to be Applied to Pico Rivera 24-Hour PM2.5 Design

RRF NH4 NO3 S04 ocC EC OTR Water

Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.591

Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.507

Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.523

Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.672
Q1 Observed Components ~ NH4+ NO3- SO4= (o] EC OTR Water Blank Mass Ratio
22-Jan-05 7.6 20.6 5.5 135 44 3.7 5.2 0.5 60.5
8-Mar-05 7.6 18.7 7 5.9 2 4 5.4 0.5 50.6
25-Jan-05 5.4 14.3 45 8.4 3.2 34 3.8 0.5 43
Average 51.4
Q1 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
22-Jan-05 5.1 12.9 45 9.5 2.7 4.1 35 0.5 42.3
8-Mar-05 4.4 10.2 3.8 4.9 11 35 2.8 0.5 30.7
25-Jan-05 2.7 7.0 2.6 5.4 1.9 3.2 2.0 0.5 24.7
Average 35.6 0.69
Q2 Observed Components ~ NH4+ NO3- SO4= ocC EC OTR Water Blank Mass Ratio
1-Apr-05 0.1 15 1.3 6.1 1.8 1.7 0.7 0.5 13.2
4-Apr-05 0 1.8 21 3 0.7 21 1 0.5 10.8
7-Apr-05 6 16.3 3 6 19 3 3.6 0.5 39.6
Average 21.2
Q2 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
1-Apr-05 0.1 0.7 0.7 5.4 15 1.7 0.4 0.5 10.8
4-Apr-05 0 0.9 1.1 2.7 0.6 2.1 0.5 0.5 8.3
7-Apr-05 3 7.8 15 5.3 15 3 1.8 0.5 24.4
Average 145 0.68
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Q3 Observed Components ~ NH4+ NO3- SO4= (o] EC OTR Water Blank Mass  Ratio
22-Sep-05 5.2 6 0.3 9.9 4.2 6.3 1 0.5 32.9
19-Sep-05 5.6 5.4 8.3 7.7 2 2.7 3.8 0.5 35.5
16-Sep-05 5 5.7 5.4 5.9 15 25 2.8 0.5 28.9

Average 324

Q3 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
22-Sep-05 2.6 3.2 0.2 7.9 35 6.2 0.5 0.5 24.5
19-Sep-05 2.8 2.9 4.1 6.2 1.7 2.6 2 0.5 22.7
16-Sep-05 25 3.1 2.6 4.7 1.2 25 15 0.5 18.6

Average 21.9 0.68
Q4 Observed Components ~ NH4+ NO3- SO4= ocC EC OTR Water Blank Mass Ratio
22-Oct-05 12.7 28.4 10.6 14.1 2 3.2 8.2 0.5 79.3
24-Dec-05 4.4 10.8 3.1 12 5.6 2.8 2.8 0.5 415
30-Dec-05 4.1 9.2 0.3 10.7 54 3.8 1.5 0.5 35

Average 51.9

Q4 2015 Estimates NH4+ NO3- SO4= oC EC OTR Water Blank Mass
22-0ct-05 8.2 19.1 6.6 11.2 17 3.3 55 0.5 56

24-Dec-05 2.8 7.3 1.9 9.6 4.6 2.9 1.9 0.5 31.4
30-Dec-05 2.6 6.2 0.2 8.5 4.5 3.8 1 0.5 27.3

Average 38.2 0.74
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.76 0.8 0.69 0.83 0.92 0.83

Observed

22-0ct-05 12.7 28.4 10.6 14.1 2 3.2 8.2 0.5 79.3

2015 Predicted

22-0Oct-05 9.7 22.7 7.3 11.7 1.9 2.7 6.1 0.5 62.1 0.78
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.562 0.571 0.565 0.816 0.829 1.011 0.573

Observed

22-0ct-05 12.7 28.4 10.6 14.1 2 3.2 8.2 0.5 79.3

2015 Predicted

22-0ct-05 7.1 16.2 6 11.5 1.7 3.3 4.7 0.5 50.5 0.64
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2015 Estimated Reduction Ratios to be Applied to Rubidoux 24-Hour PM2.5 Design

TABLE V-2-16h

RRF NH4 NO3 S04 ocC EC OTR Water

Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.591

Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.507

Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.523

Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.672
Q1 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
11-Mar-05 0.0 16.7 3.2 13.9 34 3.1 3.7 0.5 441
22-Jan-05 5.4 17.3 2.0 10.6 3.9 2.9 34 0.5 455
8-Mar-05 5.8 16.2 4.4 8.2 3.2 3.7 4.1 0.5 455
Average 45.0
Q1 2015 Estimates NH4+ NO3- S04= ocC EC OTR Water Blank Mass
11-Mar-05 0.0 9.9 2.0 11.0 2.9 3.2 2.2 0.5 31.9
22-Jan-05 3.3 10.3 1.3 8.4 34 3.0 2.0 0.5 321
8-Mar-05 3.5 9.6 2.8 6.5 2.7 3.8 2.4 0.5 31.8
Average 31.9 0.71
Q2 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
15-Jun-05 9.4 17.1 5.4 5.9 1.1 15 4.6 0.5 44.8
25-May-05 7.1 16.5 7.5 8.1 1.6 1.8 5.2 0.5 47.8
16-Apr-05 5.4 17.6 3.3 7.1 13 17 3.9 0.5 40.1
Average 44.2
Q2 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
15-Jun-05 4.7 8.2 2.8 5.2 0.9 15 2.3 0.5 26.0
25-May-05 35 8.0 3.9 7.2 1.3 1.8 2.6 0.5 28.7
16-Apr-05 2.7 8.5 1.7 6.3 1.0 1.6 2.0 0.5 24.2
Average 26.3 0.59

V-2-97



Draft 2007 AQMP Appendix V: Modeling and Attainment Demonstrations

Q3 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
6-Jul-05 4.1 10.6 5.4 14.1 2.1 3.3 3.6 0.5 43.2
14-Aug-05 4.0 13.0 6.7 5.3 0.9 3.6 4.4 0.5 37.9
3-Jul-05 5.4 11.6 6.7 7.2 1.0 3.3 4.2 0.5 39.4
Average 40.2
Q3 2015 Estimates NH4+ NO3- S0O4= ocC EC OTR Water Blank Mass
6-Jul-05 2.0 5.7 2.6 11.2 1.8 3.2 19 0.5 29.0
14-Aug-05 2.0 7.0 3.3 4.2 0.7 35 2.3 0.5 23.5
3-Jul-05 2.7 6.3 3.3 5.7 0.8 3.2 2.2 0.5 24.7
Average 25.7 0.64
Q4 Observed Components  NH4+ NO3- SO4= oC EC OTR Water Blank Mass Ratio
22-Oct-05 20.6 55.6 21.1 10.9 35 2.7 16.1 05 130.5
6-Nov-05 10.2 26.1 35 15.8 3.1 2.3 5.3 0.5 66.4
12-Nov-05 7.6 20.5 2.7 9.9 2.8 2.4 4.1 0.5 50.1
Average 82.3
Q4 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
22-Oct-05 13.2 37.3 13.2 8.7 2.9 2.7 10.8 0.5 89.3
6-Nov-05 6.6 17.5 2.2 12.6 25 2.3 3.6 0.5 47.8
12-Nov-05 4.9 13.7 1.7 7.9 2.3 25 2.8 0.5 36.2
57.8 0.70
Episode Day Using NH4 NO3 SO4 oC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.61 0.60 0.61 0.82 0.93 0.83
Observed
22-0ct-05 20.6 55.6 21.1 10.9 35 2.7 16.1 0.5 130.5
2015 Predicted
22-Oct-05 12.6 33.3 12.8 9.0 3.3 2.2 9.8 0.5 83.0 0.64
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.562 0.571 0.565 0.816 0.829 1.011 0.573
Observed
22-0ct-05 20.6 55.6 21.1 10.9 35 2.7 16.1 0.5 130.5
2015 Predicted
22-0ct-05 11.6 31.7 11.9 8.9 2.9 2.7 9.2 0.5 79.0 0.61
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TABLE V-2-16i

2015 Estimated Reduction Ratios to be Applied to Wilmington 24-Hour PM2.5 Design

RRF NH4 NO3 S04 ocC EC OTR Water
Q1 0.605 0.593 0.632 0.792 0.857 1.045 0.591
Q2 0.500 0.481 0.517 0.882 0.800 1.000 0.507
Q3 0.500 0.540 0.487 0.795 0.833 0.979 0.523
Q4 0.641 0.671 0.625 0.793 0.824 1.018 0.672
Q1 Observed Components ~ NH4+ NO3- SO4= (o] EC OTR Water Blank Mass Ratio
22-Jan-05 8.7 18.7 9.6 9.5 34 45 6.3 0.5 60.8
1-Jan-05 0.2 1.9 2 15.8 49 4.6 1 0.5 30.4
13-Jan-05 1.6 6.3 2.6 125 5.7 5.2 1.9 0.5 35.7
Average 42.3
Q1 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
22-Jan-05 5.2 11.1 6.1 75 2.9 4.7 3.7 0.5 41.8
1-Jan-05 0.1 11 1.2 12.5 4.2 4.8 0.6 0.5 25.2
13-Jan-05 1 3.7 1.7 9.9 4.8 54 1.1 0.5 28.1
Average 31.7 0.75
Q2 Observed Components ~ NH4+ NO3- SO4= ocC EC OTR Water Blank Mass Ratio
30-Jun-05 4.6 2.6 111 4.3 1.2 15 4.4 0.5 29.6
25-May-05 4.6 4 114 6 11 17 4.7 0.5 335
22-May-05 25 2 10.4 4.3 1 1.8 4 0.5 26.1
Average 29.7
Q2 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
30-Jun-05 2.3 1.3 5.7 3.8 0.9 15 2.2 0.5 18.2
25-May-05 2.3 1.9 5.9 5.3 0.9 1.7 24 0.5 20.9
22-May-05 1.2 1 5.4 3.8 0.8 1.8 2 0.5 16.5
Average 18.5 0.62
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Q3 Observed Components ~ NH4+ NO3- SO4= (o] EC OTR Water Blank Mass Ratio
21-Jul-05 1.6 3.2 9 4.6 1.9 24 3.7 0.5 26.3
12-Jul-05 7 34 16.4 5.3 1.8 2.2 6.4 0.5 42.5
22-Sep-05 5.4 9.3 0.3 7.4 3.8 5.3 15 0.5 33
Average 33.9
Q3 2015 Estimates NH4+ NO3- SO4= ocC EC OTR Water Blank Mass
21-Jul-05 0.8 1.7 44 3.7 1.6 2.3 1.9 0.5 16.9
12-Jul-05 35 1.9 8 4.2 15 2.1 3.3 0.5 25
22-Sep-05 2.7 5 0.2 5.9 3.2 5.2 0.8 0.5 23.4
Average 21.8 0.64
Q4 Observed Components ~ NH4+ NO3- SO4= ocC EC OTR Water Blank Mass Ratio
24-Nov-05 3.4 11.9 5.3 12.7 3.1 3 3.7 0.5 43.1
22-0Oct-05 7.3 14 14.7 55 1.7 2.3 7.4 0.5 52.8
6-Nov-05 7.3 14.2 5.1 15.1 2.9 2.8 4 0.5 51.5
Average 49.1
Q4 2015 Estimates NH4+ NO3- SO4= oC EC OTR Water Blank Mass
24-Nov-05 2.1 8 3.3 10.1 2.6 3 25 0.5 321
22-Oct-05 4.7 94 9.2 4.3 14 24 5 0.5 36.8
6-Nov-05 4.7 9.5 3.2 12 2.4 2.9 2.7 05 37.9
Average 35.6 0.72
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
RRF 22-Oct-05 0.7 0.8 0.7 0.8 0.8 0.6
Observed
22-0ct-05 7.3 14 14.7 55 1.7 2.3 7.4 0.5 52.8
2015 Predicted
22-0Oct-05 5.4 11.2 9.5 4.1 1.4 1.4 5.1 0.5 38.2 0.72
Episode Day Using NH4 NO3 SO4 ocC EC OTR Water Blank Mass Ratio
Average 4-Q RRF 0.6 0.6 0.6 0.8 0.8 1 0.6
Observed
22-0ct-05 7.3 14 14.7 55 1.7 2.3 7.4 0.5 52.8
2015 Predicted
22-0ct-05 4.1 8 8.3 4,5 14 2.4 4.2 0.5 32.8 0.62
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Federal 24-Hour PM10 Attainment Plan and Visibility Assessment

INTRODUCTION

As discussed, in the main document, on September 21, 2006 the U.S. EPA
administrator signed the final documents that eliminated the existing annual PM10
standard. The action retained 24-hour PM10 standard at its existing concentration of
150 pug/m’. The form of the 24-hour PM10 standard allows for one violation of the
standard annually. The Basin currently meets the 24-hour average federal standard.
(The only days that exceed the standard are associated with high wind natural events
or exceptional events due to wildfires).

For this analysis, the annual second maximum concentration is used for the
attainment demonstration (given the standard allows for one violation annually).
Riverside Rubidoux has been the PM10 24-hour design site in nine of the past ten
years when high wind days have been excluded from the analysis. The 2005 design
value at Rubidoux is 86 percent of the federal standard. The standard attainment
demonstration is conducted to assure that the Basin will continue to be in compliance
in future years.

MODELING METHODOLOGY

As a conservative analysis, only emissions reductions associated with the PM2.5
portion of the 24-hour PM10 concentration are assumed to be impacted by future
year emission controls. Future year predictions of maximum and second maximum
24-hour average PM10 are calculated using the site specific ratio between annual
PM2.5 calculated for 2005 and 2015. The ratio encumbers total mass rather than
individual component species. The site specific ratio is applied to the PM2.5 portion
of the PM10 design concentration. Co-located PM2.5 values measured on the days
having the maximum and second maximum concentrations were used to determine
the site specific average ratio between the annual maximum and second maximum
and their corresponding PM2.5 concentrations.

The average PM2.5 RRFs calculated from annual attainment demonstration, for 2005
to 2014, are applied to the fine portion of the 24-hour PMI10 distribution. The
average RRF determined from the MATES-III sites was substituted as the RRF at
locations not used in the PM2.5 SMAT. The coarse portion of the PM10 is assumed
to be held constant in this analysis. The predicted reductions to the fine portion are
then added to the coarse to estimate a 2015 second maximum PM10 24-hour average
concentration.
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FUTURE YEAR AIR QUALITY

PM10 24-hour attainment Demonstration

Table V-3-1 summarizes the PM10 24-hour attainment demonstration. All sites meet
the federal PM10 standard of 150 pg/m’ in 2015. The predicted 2™ highest
maximum concentrations for 2015 is located at Rubidoux and values approximately
74 percent of the federal standard. Only five of the sixteen locations are expected to
meet the more restive state standard of 50 ug/m’ by 2015. Rubidoux is predicted to
exceed the state standard by 122 percent in 2015.

Note: the predicted 2015 PM10 concentrations presented in Table V-3-1 reflect a
minor modification in calculation methodology and now replace those concentrations
presented in Table 5-6 in the main document.

PM10 Annual Analysis

The Draft 2007 AQMP does not provide an updated regional attainment
demonstration to show compliance to the revoked annual PM10 standard (50 pg/m’).
At the writing of this document, it is expected that the 2006 design value for
Rubidoux will continue to nominally exceed the revoked federal standard but will
continue to exceed the California PM10 standard of 20 pg/m’. Despite EPA’s
decision revoking the PM10 annual standard, the District will continue to work
towards meeting its former attainment target in the effort to protect public health,
demonstrate progress towards attaining the state PM10 annual standard and assist in
compliance of the federal 24-hour PM10 standard.

As part of the 2003 AQMP, the District proposed a comprehensive program to
examine the local emissions profile and potential for mitigation actions that could be
taken to bring PM10 concentrations at Rubidoux within the annual standard by 2006.
A survey of the local emissions was conducted and as a result two District rules
(1186 and 1174) targeting emissions from aggregate operations and bag houses have
been strengthened in the efforts to reduce impacts to the Rubidoux community. In
addition, the District has increased compliance measures in the area and staff is
working with the Riverside County Redevelopment agencies to expedite installation
of paved curbs and gutters to eliminate sources of fugitive dust emissions. The Draft
2007 AQMP control measure BCM-02 PM Emissions Hot Spots continues this
concept of addressing localized PM impacts.
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TABLE V-3-1

24-Hour Average Maximum and Average 2™ Maximum Basin PM10:
2003-2005 Baseline Design and 2015 Controlled

Average Average 2™ 2015
Maximum Maximum 2015 Estimated
Est. Est. Mass Est. Est. 24-Hour | Estimated Average
2.5 Crustal | (ug/m’) 2.5 Crustal | Average | Average o
Mass PM2.5/PM10 | Mass Mass PM2.5/PM10 | Mass Mass PM2.5 Maximum | Maximum
Location (ug/m’) Ratio (ng/m’) | (ug/m’) Ratio (ug/m’) | (ug/m’) RRF (ng/m) (ug/m’)
Azusa 93 0.51 47.6 45.4 79 0.54 423 36.7 0.72 80 67
Burbank 82 0.51 42.0 40.0 73 0.69 50.2 22.8 0.71 70 58
Long Beach 96 0.73 69.8 26.2 63 0.78 48.9 14.1 0.70 75 48
Los Angeles 74 0.75 55.7 18.3 69 0.80 54.9 14.1 0.71 58 53
Santa Clarita 60 0.56 33.6 26.4 54 0.54 29.2 24.8 0.72 51 46
Hawthorne 53 0.56 29.7 23.3 61 0.54 32.9 28.1 0.72 45 52
Anaheim 78 0.50 38.8 39.2 67 0.49 33.1 33.9 0.70 66 57
Mission Viejo 51 0.69 354 15.6 44 0.33 14.7 29.3 0.72 41 40
Rubidoux 141 0.60 84.4 56.6 129 0.42 54.3 74.7 0.66 113 111
Perris 102 0.56 57.1 44.9 88 0.54 47.5 40.5 0.72 86 75
Banning Airport 79 0.56 44.2 34.8 55 0.54 29.7 253 0.72 67 47
Crestline 49 0.56 27.4 21.6 47 0.54 25.4 21.6 0.72 41 40
Fontana 105 0.29 30.6 74.4 96 0.36 34.2 61.8 0.75 97 87
San Bernardino 96 0.58 55.5 40.5 85 0.44 37.8 47.2 0.72 80 74
Redlands 80 0.56 44.8 35.2 70 0.54 37.8 322 0.72 67 59
Ontario 90 0.44 40.0 50.0 77 0.65 50.1 26.9 0.72 79 63
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VISIBILITY

Background

In July 1999, U.S. EPA adopted the federal Regional Haze Regulations [40 CFR Part
51] to address Section 169A of the CAA which set forth a national goal for future
visibility with specific focus to remedy any visibility impairments to Class I areas
nationwide. States are required to provide to EPA emissions reduction strategies to
improve visibility in all mandatory Class I national parks and wilderness areas. In
response to the requirements of the regulations, California joined the Western
Regional Air Partnership (WRAP), a multi-agency organization that is coordinating
implementation of the regional haze rules. States with PM2.5 non-attainment areas
are require to submit “haze plans” to EPA within 3-years following PM2.5
designation and develop future year (2018) inventories of emissions that lead to
visibility reduction. The ARB has assumed the responsibility for the plan and
inventory development requirements for the state.

The emissions reductions needed to attain the PM2.5 standard in the Basin will
directly contribute to improved future year visibility. California continues to
maintain a state standard for visibility structured to reduce aerosol particles (8-hour
average) that contribute to an extinction coefficient value of 0.23 per kilometer (or 10
miles of visual range) when relative humidity is less than 70 percent. The previous
form of the standard assessed the number of days when visual range was less than 10
miles for the same humidity consideration. Visibility is among the strongest
indicators to air quality and its value is paramount. As such, future year visibility is
used in the socioeconomic evaluation of the AQMP to estimate monetary benefits
that arise from improved visual range through the implementation of the plan.
Future-year visibility in the Basin is projected empirically using the results derived
from a regression analysis of visibility with air quality measurements. The regression
data set consisted of aerosol composition data collected during a special monitoring
program conducted concurrently with visibility data collection (prevailing visibility
observations from airports and visibility measurements from District monitoring
stations). A full description of the visibility analysis is given in Technical Report V-C
of the 1994 AQMP.

Visibility Modeling

To establish the most reasonable control strategy to meet the visibility standard in the
future, a relationship between visibility and concentrations of visibility reducing
particles must be established. This, in turn, requires visibility modeling techniques to
identify sources of visibility reducing particles and to quantify their impacts.

The total atmospheric light extinction can be broken down into four basic
components: scattering of light by particles, absorption of light by particles,
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absorption of light by gases, and scattering of light by gases (Rayleigh scattering). In
general, total light extinction is dominated by scattering of light due to particles, with
light absorption by particles being second in importance. The components other than
scattering of light by particles have been well-characterized by theory or from
previous studies. Therefore, light extinction by particle scattering is normally
estimated either by visibility modeling or by direct measurement.

Multiple linear regression is a statistical tool commonly used for characterizing the
relationship between visibility and ambient air quality of the visibility reducing
particles. When atmospheric light extinction due to particle scattering is regressed on
concentrations of visibility reducing particles, the regression coefficients represent
the extinction efficiency due to particle scattering (extinction per unit concentration)
for each air pollutant species.

Multiple linear regression was employed in the 1991 AQMP to develop empirical
predictive equations. Empirical visibility model developed in the 1991 AQMP for
Riverside were utilized in the current AQMP analysis to estimate future visibilities
with new future-year (2015, and 2021) organic carbon concentrations, sulfate, and
nitrate concentrations which were obtained from the CAMx simulations. Details of
the statistical analysis used to develop the empirical predictive equations can be
found in Technical Report V-G of the 1991 AQMP.

Prior Visibility Modeling Results

In the 1991 AQMP, the regression analysis resulted in several sets of extinction
efficiencies for light scattering by particles for Riverside (Rubidoux station) and four
additional measurement locations. (Since Rubidoux is the limiting PM2.5 station in
the Basin it 1s considered to be the representative site for expected minimum Basin
visual range estimation.) Combining extinction efficiencies for light scattering by
particles with the empirical expressions for the other light extinction component
produces a series of empirical predictive equations. Empirical predictive equations
relate light extinction to concentrations of visibility reducing air pollutants and have
the following form:

b, = Summation (b, - C, )+ by

where b, = extinction efficiency for ith species
(104 m-'/pg/m’ or 104 m-/pphm)

C, = mean concentration for ith species (ng/m’ or pphm)

= extinction due to Rayleigh scattering in the Basin (104

V-3-5



Federal 24-Hour PM10 Attainment Plan and Visibility Assessment

Table V-3-2 is a summary of the 1991 AQMP results, showing the extinction
efficiency, b,, for Riverside. (The extinction efficiency, b,, for the other locations

analyzed in the 1994 AQMP can be found in 1994 AQMP, Technical Report V-C).

A baseline light extinction budget was determined for each empirical predictive
equation using the mean measured values of the air quality components for the
baseline year 2005. The light extinction budget for Riverside during the baseline
emission year is summarized in Table V-3-3. These show the percent contribution to
total extinction from each component for each equation. At Riverside light scattering
by particles accounts for up to 86 percent of the total light extinction with secondary
nitrate and carbon particles being dominant.

Predicted Future Air Quality

Future air quality levels are needed to estimate future visual air quality. The
concentrations of sulfate, nitrate, organic carbon and elemental for future years 2015,
and 2021 are taken from the results of the CAMx modeling analysis. Future
concentrations of NO, are estimated from the mean annual concentrations measured

using linear rollback of NOy emissions. Natural background concentrations for each

of these are assumed to be negligible for this analysis. Estimated future baseline and
controlled levels for all pollutant species that affect visibility are shown in Table V-
3-4.

Future Visibility Projections

Tables V-3-5 and V-3-6 compare the predicted future visibility with the current
levels based on measurements. The results for the baseline emission scenario (no
further emission controls) are shown in Table V-3-5 and the results for the controlled
emission scenarios are shown in Table V-3-6. Each table shows the predicted annual
average light extinction coefficients compared to the total light extinction coefficient
derived from 1986 measurements and the mean visual range estimated from the
measured and predicted extinction coefficients. Figure V-3-1 illustrates the
improvement in visibility in terms of the annual visual range for both emission
control scenarios.

The results of the visibility analysis for Rubidoux illustrated in Figure V-3-1 indicate
that with future year reductions of PM2.5 from implementation of all proposed
emission controls for 2015, the annual average visibility would improve from about
10 miles (calculated for 2005) to over 20 miles at Rubidoux. Visual range in 2021 is
estimated Visibility at all other Basin sites is expected to equal or exceed the
Rubidoux visual range. Visual range is expected to double from 2005 due to
reductions of secondary PM2.5 (by more than one third), direct PM2.5 emissions
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including diesel soot and lower nitrogen dioxide concentrations as a result of 2007
AQMP controls.

TABLE V-3-2

Riverside Extinction Efficiencies, b,, Defining Alternate Sets of Empirical Predictive
Equations for Light Extinction

Visibility-Reducing Alternate Equations'
Species Units 1 2 3 4
Riverside
SULF (104 m'/pg/m’) b,
NITR (104 m'/pg/m’) b, 0.070 0.075
IONS (104 m/pg/m’) b, 0.055  0.058
oC (104 m'/pg/m’) b,  0.104 0.089
CRBN (104 m'/pg/m’) bs 0.062 0.053
EC (104 m/pg/m’) b, 0.119 0.119 0.119 0.119
NO, (104 m'!/pphm) b,  0.033 0.033 0033 0.033
molecules (104 mM) bray 0.114  0.114  0.114  0.114
TABLE V-3-3

Current Light Extinction Budgets for Each Alternate Empirical
Predictive Equation at Each Measurement Location”
(in percent of total light extinction)

Alt bsp
Location Eq. SULF NITR IONS oC CRBN bap bag beay
Riverside 1 0 0 74 11 0 7 3 6
2 0 72 0 13 7 3 6
3 0 0 75 0 11 6 3 5
4 0 73 0 0 13 6 2 5

! Alternate equations in the set of empirical predictive equations defined for each measurement location.
*Based on mean annual average concentrations derived from 1986 measurements.
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TABLE V-3-4
Riverside Air Quality Levels for the Years 2005 and 2015 Future Baseline and
Controlled
Component Units Baseline Controlled
2015
SULF' pg/m’ 7.5 2.49
NITR' pg/m’ 19.22 5.53
IONS ug/m’ 26.48 8.03
oc’ ng/m’ 5.08 1.65
EC’ ng/m’ 9.30 3.65
CRBN pg/m’ 2.70 1.51
NO,’ pphm 0.00 0.70
2021
SULF' pg/m’ 6.49 257
NITR' ng/m’ 15.02 3.85
IONS ng/m’ 21.51 6.42
oc’ ng/m’ 5.08 1.66
EC’ ng/m’ 9.10 3.64
CRBN ng/m’ 2.50 1.48
NO,’ pphm 0.06 0.47

The predicted future visibilities are consistent with the observed annual average
visual range in areas influenced by marine air (with the attendant marine haze).
Without significant air pollution sources, median mid-day visibilities along the
California coast are generally less than 25 miles (Trijonis, 1980).

Future Light Extinction Budgets at Riverside

Table V-3-7 compares the baseline and future projected light extinction budgets
determined from one of the alternate empirical equations for each location to
illustrate changes in the importance of each pollutant component to overall light
extinction. These changes result from alterations in the future pollutant mix and in
the spatial distribution of sources.
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FIGURE V-3-1
Annual Average Daytime Visibility Projections at Rubidoux in Miles

TABLE V-3-5

Projected Future Visibility, Baseline without Future Controls

Year Alt. Eq.'  Total Light Extinction Calculated Visual
Coefficient (104 m') Range (miles)
Baseline 2.0 9.5
2015 1 2.385 7.8
2 2.351 7.9
3 2.505 7.4
4 2.495 7.5
2020 1 2.075 9.0
2 2.019 9.2
3 2.170 8.6
4 2.131 8.7

! Alternate equations in the set of predictive empirical equations defined for each measurement
location.
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TABLE V-3-6
Projected Future Visibility, With Controls

Year Alt. Eq. Total Light Extinction Calculated Visual
Coefficient (104 m') Range (miles)
2015 1 0.905 20.6
2 0.875 213
3 0.976 19.1
4 0.958 19.5
2020 1 0.807 23.1
2 0.748 24.9
3 0.871 214
4 0.820 22.7
TABLE V-3-7

Comparison of Baseline and Future Projected Light Extinction
Budgets for Riverside (% contribution)

Component Baseline Controlled
2005 2015 2021 2015 2021
NITR 62 59 55 46 39
oC 19 21 24 20 23
EC 10 13 15 19 22
NO, 3 2 1 3 2
RAY. 6 5 5 12 14

The light extinction budget for Riverside changes nominally for the future baseline
emission cases except for the following: (1) nitrate remains the major contributor but
its contribution decreases; and (2) elemental carbon contributions increase from the
base year then remain constant through 2021.

The projected light extinction budgets for the years 2015 and 2021 with the
controlled emission scenarios continue to reduce the impacts of nitrates to reduced
visibility but in the relative contribution due to elemental carbon.
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Chapter 4 Revision to the 2003 Ozone Attainment Demonstration Plan

INTRODUCTION

The Draft 2007 AQMP Ozone Attainment Demonstration Plan to meet the federal 8-
hour average standard (84 ppb) is presented in this chapter. The Basin is currently
designated severe-17 nonattainment for ozone. As mentioned in Chapter 1 of the main
document, the submittal of the 2003 California Ozone SIP served as the 1-hour ozone
attainment demonstration for the South Coast Air Basin and those portions of the
Southeast Desert Modified Nonattainment Area which are under the District’s
jurisdiction. The attainment demonstrations provided in this Draft Plan address the
current 8-hour federal ozone standard and reflect the updated emissions baseline
estimates, new technical information, enhanced air quality modeling techniques, and the
control strategy provided in Chapter 4 of the main document and Appendices [Va
through I'Vc.

The modeling Attainment Demonstration serves as a revision to the 1997 and 2003
ozone Attainment Demonstration Plans (Ozone Plan) submitted to EPA as part of the
California State Implementation Plan (SIP). The ozone modeling attainment
demonstration relies on the CAMx modeling system with the SAPRC99 chemical
mechanism and seven modeling episodes. The structure of the standard and the use of
RRFs differentiate this ozone modeling attainment demonstration from past endeavors.
The standard is based on the 4™ highest annual 8-hour measured ozone concentration
averaged over a three year period. The variability of meteorological episodes that can
generate ozone concentrations equivalent to 4™ highest in a three year period does not
lend to a direct deterministic simulated attainment demonstration. As such, EPA’s
modeling guidance recommends the use of RRFs determined from several simulated
ozone episodes to assess future year standard attainment. This analysis uses seven
meteorological episodes to draw a representative sample of days when the 8-hour ozone
standard was exceeded at the set of Basin stations with design values requiring
attainment demonstrations.

The meteorological episodes span three years: 2004 and 2005 when the MATES-III
monitoring program was in effect and primary modeling episode used in the 2003
AQMP, August 5-6, 1997, which occurred during the 1997 Southern California Ozone
Study (SCOS97). The 2004 and 2005 episodes occurring during the MATES-III
sampling program integrate data from the network of radar wind and temperature
profiles distributed throughout Southern California. In addition, advances in satellite
data acquisition used in meteorological model initialization since SCOS97 and readily
available global model output have shifted the focus of regional meteorological
modeling from diagnostic/objective analysis towards 4-dimensional data assimilation in
prognostic and hybrid modeling. Equally important, the 2004-2005 episodes occurred in
the post California Phase III reformulation period and represent the current VOC
emissions profile. The 1997 episode is one of several meteorological episodes that were
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intensively monitored through the SCOS97 field program and was included in the
analysis to provide continuity between the Draft 2007 AQMP and 2003 Ozone Plans.
The base year for the ozone modeling demonstration and emissions inventory
characterization is 2002.

Note, as with the particulate analyses, the day specific emissions inventories used to
validate the ozone modeling simulations and conduct the future year attainment
demonstration are those in effect as of September 1, 2006.

This chapter draws heavily from the Draft Modeling Protocol and provides the
background for the development of the components that contribute to the ozone
modeling attainment demonstration. (Where necessary, the discussion will refer to the
Draft Modeling Protocol to avoid duplication). Included are discussions of the modeling
tool selected for the demonstration, federal and state air quality standard requirements,
and base and future year emissions. The selection and characterization of
meteorological episodes and preparation of the ozone simulation model input is provided
in detail. The analysis also provides the base year model validation and supporting
statistical and graphical documentation.

Ozone air quality is projected using CAMx for the following future years: 2010 (for
downwind transport to the South Central Coast and Mojave Desert Air Basins), 2014
(for impacts to the Coachella Valley portion of the Salton Sea Air Basin), 2015 (the
milestone year for PM2.5 attainment), and 2021 (to demonstrate attainment of the
federal ozone standard in the South Coast Air Basin). Additional analyses provide
characterization of future year air quality for alternative emissions control strategies.

Model Selection

The CAA requires that ozone nonattainment areas designated as serious and above use a
photochemical grid model to demonstrate attainment. During the development of the
2003 Plan, the District convened a panel of seven experts to independently review the
regional air quality modeling conducted for ozone and PM10. The consensus of the
panel was for the District to move to the more current state-of-the-art dispersion
platforms and chemistry modules. EPA (CRF 51, Appendix W) does not recommend a
specific modeling dispersion platform or chemistry package to be used in an ozone
attainment demonstration but provides guidance in the selection process. The
comprehensive reviews of the peers are provided as attachments to the 2003 AQMP,
Appendix V and a summary of the panel recommendations is presented in Chapter 1 of
the 2003 AQMP.

The model selected for the Draft 2007 AQMP attainment demonstrations is the
Comprehensive Air Quality Model with Extensions (CAMx), version 4.4 [Environ,
2006], using SAPRC99 chemistry (Carter, 2000). Moreover, this model and chemistry

V42



Chapter 4 Revision to the 2003 Ozone Attainment Demonstration Plan

package is consistent with the previous advice of the outside peer reviewers. CAMX is a
state-of-the-art air quality model that can simulate ozone and PM2.5 concentrations
together in a “one-atmosphere” approach for the attainment demonstrations. CAMX is
designed to integrate the output from both prognostic and diagnostic meteorological
models.

The meteorological modeling platform selected for the modeling attainment
demonstrations is the mesoscale meteorological model MM5. MMS is a hydrostatic
model system that can be run as a prognostic meteorological model or run in a historical
mode with the option for 4-dimensional data assimilation. MMS5 is widely used through
the country by governmental agencies (the National Weather Service NWS), EPA, the
military, and numerous state and local air quality agencies) as well as most if not all
universities supporting a meteorology program. The MMS5 layer structure, portability for
including different mixing and cloud parameterization schemes and grid specification
makes the model the ideal choice to couple with CAMx. One desirable aspect of the
CAMx-MMS5 system is mass is improved mass consitencey. The Draft Modeling
Protocol provides and extended discussion on MMS5 and the CAMx dispersion modeling
platforms.

Modeling Approach

The Draft 2007 AQMP modeling approach for the 8-hour average federal standard
attainment demonstration involves a series of steps which incorporate the simulations of
multiple air quality episodes for three emissions scenarios to develop a set of site
specific RRFs to be applied to the Basin design values. The sequence of the modeling
approach first relies on determining the base-year episode simulation performance for
the day specific base-year emissions inventories in 2004 or 2005. Sub regional and site
specific performance statistics a for the Basin (and downwind receptor sites) having
design values exceeding the federal standard are evaluated to determine (1) if the
simulation is reasonably recreating the sub-regional observed ozone patterns and (2) if
the simulation is able to produce concentrations of ozone within an acceptable
concentration range. Station and day specific simulations that meet both criterions are
used to develop the RFFs. (A more detailed discussion of the criterion is presented in
the model performance evaluation section of this Appendix).

The second phase of the analysis involves simulating the meteorological episodes for
two additional day-specific emissions scenarios: 2002, the base year for the RRF
calculation and, 2020 with emissions control measures fully implemented. (Note: for
the South Central Coast and Mojave Desert Air Basins (SCCAB and MDAB
respectively) the future year simulation is based on the controlled 2009 day-specific
inventory. For the Coachella Valley portion of the Salton Sea Air Basin (SSAB), the
future year simulation is based on the controlled 2013 day-specific inventory.)
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Simulated concentrations for the base year and future year controlled emissions scenario
are generated to establish site specific RRFs.

The final phase is the attainment demonstration where the site specific RRFs are applied
to the 2002 weighted station design values to determine the future year design
concentrations.

Table V-4-1 provided the weighted 2002 design values for the Basin. Table V-4-2
provides the 2002 design values for the Coachella Valley-SSAB air monitoring stations
and downwind transport stations in the SCCAB and MDAB. EPA guidance
recommends the use of a 5-year weighted design values to minimize the impacts of y-ear
to-year variations in weather and short term emissions trends. In Tables V-4-1 and V-4-
2, the sites exceeding the 8-hour federal standard are delineated through bold lettering.
These stations are the focus of the analysis.

Federal 8-Hour Ozone Standard Requirements

Air quality modeling is required by both the federal Clean Air Act (CAA) and the
California Clean Air Act (CCAA). Section 182(b)(1)(A) of CAA requires that moderate
and above ozone nonattainment areas must reduce volatile organic compounds (VOC)
and oxides of nitrogen (NO,) emissions sufficiently to attain the national ambient air
quality standard for ozone and an attainment demonstration must be performed using
photochemical grid modeling. According to Section 181(a)(1) of the CAA, ozone
nonattainment areas are classified and given an attainment deadline based on their
design values. Within the jurisdiction of the District are the South Coast Air Basin
(Basin) and the Coachella Valley of the Salton Sea Air Basin (see Figure V-4-1). The
Basin is classified as a “severe-17”1 ozone nonattainment area and therefore has an
attainment deadline of June 15, 2021. The attainment demonstration for the Basin is the
primary subject of this chapter. The Coachella valley is classified as “serious”
nonattainment for ozone and therefore has an attainment deadline of June 15, 2013.

The modeling domain used in the photochemical modeling analysis, also shown in
Figure V-4-1, encompasses the entire Basin, Ventura County, Antelope Valley
(AVAQMD), San Diego County, the Coachella Valley, and portions of the Mojave
Desert Air Quality Management District (MDAQMD) and Imperial County. Ventura
County, the Antelope Valley and Mojave Desert are classified as "moderate" (attainment
year: 2010). These areas experience pollutant transport from the Basin, and at times are
an upwind source of pollution. San Diego County is classified as “basic” with and
attainment year of 2009 and Imperial County is classified as “marginal” with and
attainment year of (2007).
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TABLE V-4-1

8-Hour Average South Coast Air Basin Weighted Design Values

City 2002 2003 2004 Weighted
Design Design Design Design
Value

Azusa 102 101 98 100
Burbank 92 91 92 91
Long Beach 62 61 64 62
Reseda 94 107 110 103
Pomona 89 96 101 95
Lynwood 51 53 57 54
Pico Rivera 80 79 78 79
Los Angeles 79 78 79 79
Pasadena 96 95 96 96
Santa Clarita 113 127 125 124
West Los Angeles 69 73 77 73
Hawthorne 68 70 63 67
Glendora 111 114 109 111
Anaheim 70 72 79 72
La Habra 76 75 75 75
Costa Mesa 67 71 73 70
Mission Viejo 79 83 87 84
Rubidioux 108 113 113 111
Perris 113 115 106 111
Lake Elsinore 104 109 106 106
Banning Airport 110 119 117 115
Upland 111 110 107 111
Crestline 129 131 128 129
Fontana 112 123 119 118
San Bernardino 115 119 113 115
Redlands 120 128 124 124
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TABLE V-4-2

8-Hour Average Weighted Design Values: Salton Sea Air Basin (SSAB), Mojave Desert
Air Basin (MDAB) and the South Central Coast Air Basin (SCCAB)

City 2002 2003 2004 Weighted
Design Design Design Design
Value
SSAB
Palm Springs 107 111 106 106
Indio 95 99 99 95
MDAB
Lancaster 71 82 100 84
Phelan 103 106 105 105
Twenty-nine 88 86 86 87
Palms
Hesperia 106 106 107 106
Joshua Tree 94 99 106 100
Barstow 87 88 87 87
Trona 80 83 86 83
Victorville 97 100 98 98
SCCAB
Ojai 95 95 94 95
El Rio 66 66 66 66
Piru 73 90 88 84
Simi 97 95 92 95
Thousand Oaks 81 83 84 83
Emma Woods 69 71 69 70

California Requirements and Population Exposure

The CCAA requires the District to demonstrate reasonable progress towards achieving
state ambient air quality standards in the Basin. To date, the Basin has not met the
California 1-hour ozone standard (90 ppb) yet, ambient ozone air quality has greatly
improved. The CCAA requires per-capita exposure reductions for the years 1994, 1997,
and 2000, as compared to a 1986-88 base period. Overall per-capita exposure to
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ambient ozone must be reduced in accordance with the following schedule: 25 percent
by 1994, 40 percent by 1997, and 50 percent by 2000.

Reductions are to be calculated based on per-capita exposure and the severity of
exceedances. For the Basin, this provision is applicable to ozone [H&S Code 40920(c)].
The definition of exposure is the number of persons exposed to a specific pollutant
concentration level above the state standard times the number of hours exposed. The
per-capita exposure is the population exposure (units of pphm-persons-hours) divided by
the total population. While this requirement has already been met in previous AQMPs
(Appendix V, 2003 AQMP), the exposure demonstration is extended through 2005 in
the Draft 2007 AQMP for consistency.

The Regional Human Exposure (REHEX) model is used to estimate per-capita exposure
reduction. It considers population mobility; time spent indoors, outdoors and in transit;
exposure by age classification; and activity pattern by season and weekday/weekend.

An analysis using the REHEX model indicates that the CCAA Amendments exposure
reduction targets have been achieved for ozone with a margin of safety. Figure V-4-2
summarizes the results and compares exposure reductions to the targets.
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FIGURE V-4-1

Southern California Modeling Domain Used in the Ozone Attainment Demonstration
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FIGURE V-4-2

CAAA Population Exposure Assessment: Percent Reductions in Annual Average Per-
Capita Exposure to Ozone

EMISSIONS SUMMARY

Introduction

There are specific emission inventories developed for the photochemical modeling. The
summer planning emission inventories developed for the historical years (1997, 2004
and 2005) and future planning years (baseline and controlled) are described in Appendix
III. Baseline modeling inventories for the historical years (1997, 2004 and 2005) and the
future years (2009, 2012, and 2020) are discussed next. Two emission projections are
needed for each of the modeled future years. The first is the projected emissions
assuming no further emission controls. These projections are commonly referred to as
“baseline emissions” (e.g., 2020 baseline emissions), and reflect the emissions resulting
from increases in population and vehicle miles traveled (VMT), as well as the
implementation of all adopted rules and regulations up through 2005. The second
emission projections reflect the implementation of the Draft 2007 AQMP control
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measures on the future baseline emissions. For a detailed description of the Draft 2007
AQMP control measures, the reader is referred to the main volume and Appendix IV.

The July 2005 historical year emissions are summarized as representative ozone
episodes used for attainment demonstration. This is followed by a discussion of the the
future-year (July 2005 episode) emission inventory, assuming implementation of
proposed control measures, are presented. Appendix III contains emission summary
reports by source category for the historical base year, future baseline, and future
controlled scenarios used in this modeling analysis. Attachments 4, 5, and 6 of this
appendix contain an emissions summary report by source category for the future (2009
2012 and 2020) controlled scenarios for the annual average inventory, and the 2020
controlled scenario for the planning inventory, respectively.

It should be noted that the inventories reported here may be slightly different than those
reported in the Draft 2007 AQMP and Appendix III, since the inventories used for
modeling reflect day-specific conditions. Day specific point, mobile and area emissions
inventories were generated for each meteorological episode. Mobile source emissions
were temperature corrected by grid using a VMT weighted scheme. County-wide area
source emissions were temperature corrected and gridded using the spatial emissions
surrogate profiles developed for the 2003 AQMP

Historical Baseline Emissions

Historical baseline emissions of oxides of nitrogen (NO,) and volatile organic gases
(VOC) and carbon monoxide (CO) are summarized in Table V-4-3 for the July 2005
meteorological episodes used for modeling. The day-specific July 2005 episode
emissions inventory is representative of the remaining meteorological episodes.
Variations in the temperature and humidity profiles among the episode days and between
episodes reflect changes in the emissions totals of less than 50 tons/day or 5 percent.
The summaries of biogenic, on-road mobile and total antropogenic emissions for the
July 2005 are reported for the Basin and the modeling region.

Emissions for the July episode span the weekend where significant reductions in on-road
NOx and increases in VOC from off road activities occur. Based on CALTRANS data,
NOx emissions from heavy duty diesels are reduced by more than 60 percent on
Saturdays with further reductions occurring on Sundays. Increases in off-road mobile
source activities (e.g. pleasure craft and recreational vehicles) account for the bulk of the
VOC increase on both Saturdays and Sundays.
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Future Controlled Emissions

The control factors developed from the Controlled Emission Projection Algorithm
(CEPA) program are applied to the future base year emissions to calculate the controlled
emission inventories. The future-year baseline emission inventories estimation reflect
the emissions resulting from increases in population and vehicle miles traveled (VMT),
as well as the implementation of all rules and regulations adopted as of December 31,
2005. VOC and NOy baseline emissions decrease from the historical base year through
the year 2020. This decreasing trend in emissions reflects the implementation of current
state and local air quality rules and regulations.

TABLE V-4-3

South Coast Air Basin July 2005 Historical Episode Emissions (tons/day)

Date Emission Category 2005
Cco NOX VOC
Thursday 14-Jul-05 Biogenic 233
On-Road 2870 466 368
Total Anthropogenic 3911 895 825
Friday 15-Jul-05 Biogenic 200
On-Road 2823 451 350
Total Anthropogenic 3864 880 807
Saturday 16-Jul-05 Biogenic 209
On-Road 2286 314 314
Total Anthropogenic 4397 706 925
Sunday 17-Jul-05 Biogenic 224
On-Road 2177 280 309
Total Anthropogenic 4286 670 895
Monday 18-Jul-05 Biogenic 245
On-Road 2715 433 350
Total Anthropogenic 3756 862 806
Tuesday 19-Jul-05 Biogenic 245
On-Road 2905 445 372
Total Anthropogenic 3946 873 829

Base year 2002, 2020 and future-year controlled emissions, estimated from the baseline
emissions using the CEPA control factors for the simulations, are given in Table V-4-4.
Baseline 2020 emissions and baseline and control emissions for 2009 and 2012 are

provided as attachments to this Appendix.

TABLE V-4-4
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2002, 2020 Base Year and 2020 Future Year Controlled Emissions Scenarios (TPD)

Year Scenario VOC NOx CO
2002 Baseline 1030 1090 5525
2020 Baseline 599 531 2475
2020 Controlled without 439 278 1915
Long- Term
Measures
2020 Controlled with 304 238 1661

Long-Term Measures

EPISODE SELECTION

The 2003 AQMP benefited from the intensive monitoring conducted under the Southern
California Ozone Study where the August 4-7, 1997 episode was the cornerstone of the
modeling analysis. The requirements for multiple episode days at individual stations
pose a different challenge for the Draft 2007 AQMP.

Five additional meteorological episodes with regionally observed higher ozone
concentrations were added to the 2003 AQMP modeling episode. The five episodes
observed in 2004 and 2005 occurred during MATES-III, a period of enhanced air quality
monitoring in the Basin. Supporting MATES-III, the District operated three radar wind
profilers in the Basin, with radio acoustic sounders. Additional profiler data was
obtained from operating sites in Ventura and San Diego Counties. Table V-4-5 lists the
complement of meteorological episodes used in the ozone attainment demonstration.

Selection of episodes from 2004 and 2005 was also made to avoid the commingling
associated with the Phase III California Fuel Reformulation where the primary
oxygenate was changed from MTBE to ethanol. Commingling of ethanol and non-
ethanol based fuels leads to enhanced evaporative VOC emissions and thus more ozone.
Quantification of the amount of commingling taking place on a daily or episodic basis
was nearly impossible. Implementation of the fuel switch from MTBE to ethanol took
place in California during 2003 and was assumed to be completed by December 31,
2003. Selecting meteorological episodes for the post 2003 emissions reduced the
uncertainty associated with the estimation of the VOC emissions inventory due to
commingling.
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Conceptual Model of an 8-Hour Ozone Episode

Several field studies (SCAQS, [1987], and SCOS97, [1998]) and previous AQMPS have
described at length the development of an ozone episode in the Basin. The focus of
many of these analyses was to simulate the observed 1-hour maximum concentration I
the modeling domain. Cassmassi (1998) used Classification and Regression Tree
analysis (CART) to determine whether the conceptual model for a 1-hour ozone episode
differed from the meteorological profile characterizing an 8-hour average ozone episode
in the Basin. The results of the analysis indicated that the peak 1-hour episodes were a
subset of the 8-hour episodes and the meteorological profiles contributing to both
scenarios were nearly identical. As such, the development of the 8-hour conceptual
model for the Basin and the methodology to select and characterize episodes relies on
the basic models constructed to describe the Basin 1-hour ozone episode.

The Draft Modeling Protocol provides an extended discussion of the meteorological and
air quality profile of the five episodes, in addition to the August 1997 episode, that were
selected for evaluation in the ozone attainment demonstration. In general, elevated
concentrations of ozone (both 1- and 8-hour average) occur under a west coast or Four
Corners ridge of high pressure aloft. Typically, the 500 mb pressure surface heights
above mean sea level (msl) exceed 5880 m and generate a strong low level subsidence
inversion (10° C in strength or higher). The surface pressure gradient (i.e. wind
forcing) typically is less than 5 mb between the coast and the desert (approximately 200
km in distance) and days often begin with a deck of morning coastal stratus that extends
into the near valleys then burns off in the late morning hours. The more severe episodes
tend to have neutral to slightly off shore pressure gradient forcing and clear skies.

Each of the 2004 and 2005 meteorological episodes selected for the ozone attainment
demonstration fit this model. Figure V-4-3 illustrates the 500 mb upper air structure
over the west coast during the July 2005 meteorological episode. Figure V-4-4 provides
the 1200 UTC (4:00 am PST) temperature profile for July 16, 2005.
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FIGURE V-4-3

500 mb Upper Air Structure: July 2005 Meteorological Episode
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FIGURE V-4-4
1200 UTC Upper Air Sounding at Miramar MCAS (San Diego, CA) July 16, 2005

Statistical Episode Characterization and Ranking

CAMx simulations were generated for six meteorological episodes including two
periods in 2004, three periods in 2005 and one in 1997. Table V-4-5 characterizes the
selected episodes two ways: first by an assessment of the meteorological profile using a
statistical model to rank the episodes based on meteorological stagnation potential and
second by comparing observed maximum ozone concentrations to the annual design

values.

The meteorological classification is based on an empirical analysis presented in the 2003
AQMP which provides both a stagnation severity rank (1 being the highest) and the
percentile the meteorological episode had in a 22-year distribution. The observed
maximum 8-hour average concentrations on each episode day, and the average of the 8-
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hour maximum concentrations observed for each multi-day episode are also provided for
comparison to the annual 4™ highest 8-hour average ozone value observed in the year
that the episode takes place.

Briefly, the selected episode days mostly rank in the 95" percentile or higher for
meteorological stagnation potential. The episode average of the 8-hour maximum
concentrations is within 5 ppb of the annual 4™ highest 8-hour observed concentration
for four of the six simulation periods. The episodes failing to meet this criterion were
characterized by more severe stagnation and higher average concentrations.

Model Input Preparation

The procedures for CAMx input file preparation are presented in this section. Unlike
previous AQMPs which relied on the use of UAM for the attainment demonstration,
CAMX 1is designed to marry seamlessly with the MMS5 model output. The
meteorological modeling domain, NCEP initializations and vertical dispersion schemes
are evaluated in the modeling are provided in the Modeling Protocol Document.
Statistical meteorological model evaluation was conducted using METSTAT software
package (Environ, Inc., 2005) and by Aerospace Corporation (McAtee, et al., 2006).
Data evaluation compared MMS5 predictions vs. observational data at selected
meteorological monitoring sites from the SCAQMD, NWS, FAA, CIMIS and other air
quality agencies networks. A summary of the meteorological model performance was
presented at the 2006 National Air Quality Conference in San Antonio, Texas. The
meteorological modeling was also presented to and critiqued by AQMP Scientific,
Technical, Modeling and Peer Review (STMPR) Advisory group monthly meetings
from December 2005 through September, 2006.

As previously stated, the CAMx ozone simulations were run on a 5 km squared grid the
SCOS97 modeling domain depicted in Figure V-4-1. The coordinates of the domain are
150-700 km UTM East and 3580-3950 km UTM North. The modeling analyses were
run using 16 vertical layers up to 5000 m above ground level. The eastern extent of the
domain is approximately 100 miles offshore of the Basin. The large domain was chosen
to minimize uncertainties in the upwind boundary conditions.

The meteorological fields used for the CAMx ozone simulations were generated using
MMS5 with the FDDA option. The meteorological fields were developed using a
Lambert Conformal grid that roughly overlaid the SCOS97 modeling domain. MMS5
was simulated using 34 vertical layers and simulations were initialized using NCEP
global weather forecast model analysis. The MMS5 fields were post processed to layer
averaged winds to the levels defined for the CAMx simulations and to adjust coordinates
to the UTM system.

TABLE V-4-5
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Ozone Meteorological Episodes Used for the Ozone Attainment Demonstration

Ranking Applied to Historical 22-Year Period (1981-2002)

Episode Stagnation Percentile 8-Hour Episode Annual 4™
Severity Maximum Average Highest
Rank Ozone 8-Hour Observed
(ppb) Maximum 8-Hour
Ozone Maximum
(ppb) Ozone /
Station
(ppb)
8/5/97 198 98 124 127 127
San Bernardino
8/6/97 203 97 130
6/5/04 83 99 148 138 116
Crestline
6/6/04 524 93 127
8/6/04 1009 87 94 114
8/7/04 331 96 127
8/8/04 144 98 122
5/21/05 389 95 112 129 125
Crestline
5/22/05 50 99 145
7/15/05 265 96 143 132
7/16/05 22 99 141
7/17/05 15 99 141
7/18/05 73 99 127
7/19/05 567 93 110
8/27/05 160 98 130 126
8/28/05 138 98 121
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Selected objective-hybrid MMS5 wind fields were evaluated in the development of the
modeling episodes to test transport to the northern portion of Los Angeles Country and
Santa Clarita. The hybrid approach was not used in the ozone attainment demonstration.

Table V-4-6 summarizes some of the critical components of the air quality modeling
system. Of the components listed, treatment of the boundary conditions is the subject of
discussion in the following section.

TABLE V-4-6

Air Quality Modeling System Configuration

Component Source

Initial Conditions/Boundary Conditions Extracted from WRAP Regional Haze Modeling
output

Meteorological Fields MMS5/FDDA with NCEP initialization
Eta PBL - Mellor-Yamada scheme as used in

the Eta model, Janjic (1990, MWR) and Janjic (1994,
MWR). It predicts TKE and has local vertical mixing.

Horizontal Advection Solver Piecewise Parabolic Method (PPM) of Colella and
Woodward (1984), high order accuracy and little
numerical diffusion

Vertical Mixing/Diffusivity MMS5 CAMx Option OB70 w/Kv Patch. Minimum
vertical diffusivity set at 1 m%/sec.

Chemistry (SAPRC99) CAMX Version 4.4 Beta. Version modified to treat
ETOH, MTBE and MBUT explicitly (Environ,
2006)

Chemistry Solver Chemical Mechanism Compiler (CMC), fast highly

efficient solver based on an ‘“adaptive-hybrid”
approach compared to the standard chemistry solver
for the CB-IV mechanism

SAPRC99 Mechanism ID=5 The fixed parameter version of the SAPRC99
mechanism (Carter, 2000). 211 reactions and 74

species (56 state gasses and 18 radicals)

Dry Deposition of Gases Resistance model developed by Wesely (1989)
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Boundary and Top Air Quality Concentrations

The Draft 2007 AQMP boundary conditions for the ozone simulations were extracted
from the annual WRAP Regional Haze modeling conducted for the model year 2002
(Tonnesson 2005). The output of the simulations was restructured using vertical layer
averaging to conform to the SCOS97 horizontal and vertical grid alignment. Monthly
averaged data from June, July and August were merged to form grid specific profiles.
Twenty four hourly profiles were generated for each side of the domain to produce a
“typical” summer day that was assumed appropriate for simulating any summer day.

For CAMx, the top concentration file only uses one concentration value for the top of
the model for the entire simulation. These were obtained by averaging the top values
from the WRAP simulation over the entire top of the ozone modeling domain for all
hours in the June through August period.

Figures V-4-5a through V-4-5d show the values of the boundary concentrations of NO,
NO,, O; and RHC respectively for each boundary. The values represent each hour of
the day at each grid point for the surface layer. Table V-4-7 shows the values in the top
concentration files.

TABLE V-4-7

Top Concentrations Derived from the WRAP simulation.
(Only non-zero values are shown).

Species Concentration (ppb) Species Concentration (ppb)
NO 0.0047 HO2H 2.9998
NO2 0.1 ACET 2
03 53.2454 CcoO 86.4968
PAN 0.1954 ETHE 0.0235
CRES 0.0009 ALK3 1.1288
HONO 0.0001 AROI 0.0101
HCHO 0.5293 ARO2 0.0003
ISOP 0.0033 OLEl 0.0093
ISPD 0.0193 OLE2 0.0553
MGLY 0.0047 SO2 0.0364
HNO3 1 SULF 0.0002
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Future Boundary, Top and Initial Air Quality Conditions

For the future year scenarios, the boundary, region top and ambient air quality
concentrations were rolled back based on the percentage reduction in emissions from
2002 base year to the projected emissions levels for future year of the simulation (2009,
2012, or 2020).

Meteorological Models

The MMS5 meteorological model using 4-dimensional data assimilation (4DDA) was the
primary tool used to develop the meteorological fields. The Modeling Protocol provides
characterization of the nested MMS5 modeling domains, the layer structure and
initialization assumptions. Three-dimensional wind, temperature and mixing height
fields were extracted from the MMS5 simulations and postprocessed using CALMET to
layer average variables to the CAMX structure. Vertical mixing was calculated using the
Eta planetary boundary layer (PBL) scheme and a minimum value of vertical diffusivity
was set at 1.0 m*/sec.

The MMS5 data fields were extensively analyzed using the METSAT software. Figure
V-4-6 illustrates the extent of surface meteorological measurements in southern
California, and the data used in the meteorological model evaluation were derived from
a subset of the total archive. The summary performance statistics for the July 2005
episode are presented in Table V-4-8 and Figures V-5-7 through V-4-9. Summary
meteorological field performance statistics for the remaining episodes are provided as
attachments to this document.
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FIGURE V-4-6

Locations of Surface Monitoring Used in Preparation of Meteorological Fields

V421



Draft 2007AQMP Appendix V: Modeling and Attainment Demonstrations

TABLE V-4-8

METSTAT Statistical Evaluation of MMS5-4DDA for the July 2005 Episode:

AQMD Air Monitoring Stations

Variable Statistric Units 7/14 7/15 7/16 7/17 7/18 7/19
Wind Speed Mean OBS (m/s) 1.62 1.7 1.78 1.93 1.72 1.76
Wind Speed Mean PRD (m/s) 1.85 1.78 1.76 1.89 1.84 1.91
Wind Speed Bias (m/s) 0.23 0.04 -0.01 -0.03 0.13 0.15
Wind Speed Gross Error (m/s) 0.96 0.88 0.89 0.91 0.83 1
Wind Speed RMSE (m/s) 1.27 1.18 1.12 1.17 1.08 1.37
Wind Speed Sys RMSE (m/s) 0.82 0.75 0.78 0.75 0.69 0.96
Wind Speed Unsys RMSE (m/s) 0.96 0.91 0.81 0.9 0.83 0.97
Wind Speed 10A 0.68 0.72 0.75 0.81 0.79 0.68

Wind Direction Mean OBS (deg) 227.83 | 220.61 | 23533 | 252.18 | 237.75 | 209.55
Wind Direction Mean PRD (deg) 240.19 | 226.58 | 232.84 | 24136 | 247.27 | 221.05
Wind Direction Bias (deg) 8.76 4.48 7.5 4.85 17.25 11.71
Wind Direction Gross Error (deg) 53.93 48.06 45.51 46.29 50.39 56.66
Temperature Mean OBS (K) 300.38 | 298.73 | 298.88 | 299.53 | 300.25 | 301.27
Temperature Mean PRD (K) 29998 | 298.66 | 298.53 | 298.63 299.4 | 299.75
Temperature Bias (K) -0.06 0.23 0.06 -0.58 -0.46 -1.21
Temperature Gross Error (K) 2.59 2.37 2.22 2.59 2.62 2.6
Temperature RMSE (K) 3.37 3.29 3.25 3.76 3.93 3.55
Temperature Sys RMSE (XK) 2.37 1.84 2.21 2.63 2.58 2.5
Temperature Unsys RMSE (K) 2.4 2.73 2.39 2.68 2.96 2.51
Temperature I0A 0.92 0.92 0.93 0.92 0.91 0.91

Humdity Mean OBS (g/kg) 11.5 12.2 12.31 12.19 12.92 13.91

Humdity Mean PRD (g/kg) 11.74 12.55 12.48 12.47 12.53 13.2

Humdity Bias (g/kg) -0.17 0.39 0.19 0.34 -0.42 -0.74

Humdity Gross Error (g/kg) 2.69 2.14 1.91 1.97 1.87 1.96

Humdity RMSE (g/kg) 3.57 3.04 2.72 2.85 2.64 2.83

Humdity Sys RMSE (g/kg) 2.05 242 1.99 2.57 1.63 1.98

Humdity Unsys RMSE | (g/kg) 2.93 1.83 1.85 1.24 2.07 2.03

Humdity 10A 0.58 0.5 0.56 0.45 0.52 0.52

As previously stated, an assessment of the meteorological model performance was presented
at EPA’s 2006 National Air Quality Conference and periodically during the development of
the ozone modeling episodes at the STMPR Advisory group. The data has also been
provided to the independent Peer Reviewers, and their evaluation is pending.
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METSAT Evaluation of MM5 Winds vs. AQMD Station Data: July 2005 Episode
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METSAT Evaluation of MM5 Temperature vs. AQMD Station Data: July 2005 Episode
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METSAT Evaluation of MM5 Winds vs. AQMD Station Data: July 2005 Episode
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BASE-YEAR PERFOMANCE EVALUATION

For the CAMx performance evaluation the modeling domain is separated into nine sub-
regions or zones. Figure V-4-10 depicts the sub-regional zones used for base-year
simulation performance. The different zones present unique air quality profiles. In
previous ozone modeling attainment demonstrations using a smaller modeling domain,
the number and size of the zones was different. Seven zones represented the Basin and
portions of Ventura County, the Mojave Desert and the Coachella Valley.

For the current analysis the Basin is represented by three of the zones: Zone 3 — the San
Fernando Valley, Zone 4 — the Eastern San Gabriel, Riverside and San Bernardino
Valleys, and Zone 5 — the Los Angeles and Orange County emissions source areas. Of
the four areas, Zone 4 represents the Basin maximum ozone concentrations and the
primary downwind impact zone. As such, the priority in evaluating model performance

1s focus on Zone 4.
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Statistical Evaluation

The statistics used to evaluate 1-hour average CAMx ozone performance do not change
from previous AQMPs and include the following:

Statistic for O3 Criteria (%) Comparison Basis

Normalized Gross Bias <#£15 Paired in space and time

Normalized Gross Error <35 Paired in space (+2 grid
cells) and time

Peak Prediction Accuracy <%20 Unpaired in space and time

The same statistics are applied to the 8-hour average ozone.

The base-year 1- and 8-hour average regional model performance for the August 2004,
May 2005, July 2005, August 2005 and August 1997 episodes for Zones 3, 4, and 5 are
presented in Tables V-4-9 to V-4-14. Base-year performance statistics for Zones 2, 8
and 9 used for the 2010 and 2013 ozone attainment demonstrations for the downwind
areas are provided in the attached performance summary evaluation tables. Performance
statistics are presented for observed concentrations of 60 ppb or greater. Data for 1- and
8-hour average ozone concentrations for the sub regional peak concentrations are
provide in the tables. Base-year station statistics for all of the episodes are presented as
attachments to this document.

Performance statistics for the ozone precursors, nitrogen dioxide, nitric oxide and carbon
monoxide will be provided separately. Daily statistic that meet the criterion stated above
are listed in bold in the tables.

The CAMx ozone simulations generally met the 1-hour average unpaired peak model
performance goal in all three zones on most days. Nearly all stations in zone 4 met the
unpaired peak and normalized error goals with performance in zones 3 and 5 lagging,
particularly for the May 2005 episode. In general, the bias tends to be negative
indicating that model performance tended to under predict ozone concentrations.
Overall, the 8-hour average evaluation was slightly better.
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TABLE V-4-9

CAMx Sub-Region-3 1-Hour Average Ozone Performance Statistics

Ozone Threshold (60 PPB) August 2004 May 2005

Date 8/4 8/5 8/6 8/7 8/8 5/18 5/19 520 521 5122 5/23 524

Julian Date 218 219 220 221 222 139 140 141 142 143 144 139

Ratio of Predicted Sub-Regional Peak to --- 1.01 1.15 1.22 1.17 0.91 0.84 0.99 1.14 0.78 0.93 1.06

Peak Observed

Ratio of Unpaired Station Peaks --- 0.85 0.96 0.91 0.84 0.78 0.66 0.70 0.73 0.59 0.81 0.95
Normalized Systematic Bias (%) --- -32 -28 -26 -20 -25 -29 -24 -25 -39 -30 -16
Normalized Gross Error (%) --- 32 29 30 25 25 29 24 26 39 30 16

Ozone Threshold (60 PPB) July 2005 August 2005 August 1997

Date 7/15 7/16 7/17 7/18 7/19 8/26 8727 8/28 8/29 8/4 8/5 8/6 8/7
Julian Date 196 197 198 199 200 238 239 240 241 216 217 218 219
Ratio of Predicted Sub-Regional Peak to 1.28 0.88 0.99 0.74 1.16 1.11 1.00 0.94 0.64 1.04 0.91 1.02 0.96
Peak Observed

Ratio of Unpaired Station Peaks 1.16 0.77 0.75 0.54 0.99 0.83 0.81 0.74 0.50 0.86 0.78 0.77 0.71
Normalized Systematic Bias (%) 2 -12 -21 -37 -11 -12 -24 -26 -29 -11 -12 -12 -16
Normalized Gross Error (%) 17 18 24 37 18 14 31 36 39 17 30 25 21
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TABLE V-4-10
CAMx Sub-Region-4 1-Hour Average Ozone Performance Statistics

Ozone Threshold (60 PPB) August 2004 May 2005

Date 8/4 8/5 8/6 8/7 8/8 5/18 5/19 | 520 | 5/21 5/22 | 5/23 5/24

Julian Date 218 219 220 221 222 139 140 141 142 143 144 139

Ratio of Predicted Sub-Regional Peak to --- 0.97 1.19 0.93 1.15 0.96 0.88 0.89 0.99 1.04 0.94 0.94

Peak Observed

Ratio of Unpaired Station Peaks --- 0.94 1.11 0.85 113 | 084 | 0.84 | 0.82 0.88 1.03 | 090 | 0.88
Normalized Systematic Bias (%) --- -28 -9 -17 6 -24 -35 -26 -8 -20 -16 -22
Normalized Gross Error (%) --- 33 24 21 19 25 35 28 18 27 25 28

Ozone Threshold (60 PPB) July 2005 August 2005 August 1997

Date 7/15 716 | 7717 | 7/18 7/19 8/26 8/27 8/28 8/29 8/4 8/5 8/6 8/7
Julian Date 196 197 198 199 200 238 239 240 241 216 217 218 219
Ratio of Predicted Sub-Regional Peak to 0.96 0.92 1.00 1.17 1.30 1.20 | 0.68 0.84 1.18 1.04 | 0.79 0.98 | 0.88
Peak Observed

Ratio of Unpaired Station Peaks 0.91 0.85 | 0.99 1.06 1.26 1.11 0.68 0.81 1.02 0.99 0.74 | 0.97 0.84
Normalized Systematic Bias (%) 5 -4 2 -8 13 -18 -21 -20 -17 -6 -4 13 -17
Normalized Gross Error (%) 24 21 19 20 22 27 30 28 31 19 17 23 23
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TABLE V-4-11

CAMx Sub-Region-5 1-Hour Average Ozone Performance Statistics

Ozone Threshold (60 PPB) August 2004 May 2005

Date 8/4 8/5 8/6 8/7 8/8 5/18 519 | 520 | 5/21 5/22 | 5/23 524

Julian Date 218 219 220 221 222 139 140 141 142 143 144 139

Ratio of Predicted Sub-Regional Peak to 1.06 1.19 1.06 1.25 1.32 0.99 0.75 0.94 1.13 | 0.90 1.26 ---

Peak Observed

Ratio of Unpaired Station Peaks 0.81 0.86 0.90 1.01 1.06 0.76 0.70 0.74 0.99 0.75 0.73 ---
Normalized Systematic Bias (%) -31 -45 =27 -12 -2 -28 -39 -27 -30 -30 -42 ---
Normalized Gross Error (%) 31 46 29 19 15 28 39 27 36 33 42 ---

Ozone Threshold (60 PPB) July 2005 August 2005 August 1997

Date 7/15 716 | 7717 | 7/18 7/19 8/26 8727 8/28 8/29 8/4 8/5 8/6 8/7
Julian Date 196 197 198 199 200 238 239 240 241 216 217 218 219
Ratio of Predicted Sub-Regional Peak to 1.81 1.60 1.24 1.72 1.92 1.05 1.08 | 0.84 1.23 1.12 1.16 1.58 1.46
Peak Observed

Ratio of Unpaired Station Peaks 0.86 1.24 0.96 0.83 0.88 0.84 0.85 0.68 1.05 0.81 0.84 1.19 0.84
Normalized Systematic Bias (%) -31 10 12 -21 -9 -38 -18 -23 -28 -20 -20 -43 -16
Normalized Gross Error (%) 31 19 19 21 9 38 24 28 32 22 27 63 16
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TABLE V-4-12
CAMx Sub-Region-3 8-Hour Average Ozone Performance Statistics

Ozone Threshold (60 PPB) August 2004 May 2005

Date 8/4 8/5 8/6 8/7 8/8 5/18 519 | 520 | 5/21 5/22 | 5/23 524

Julian Date 218 219 220 221 222 139 140 141 142 143 144 139

Ratio of Predicted Sub-Regional Peak to 0.94 0.99 1.16 1.13 | 094 | 0.96 --- 1.12 0.84 1.01 1.39 0.96

Peak Observed

Ratio of Unpaired Station Peaks 0.82 0.84 0.83 0.81 0.82 0.75 --- 0.74 0.69 0.75 0.90 0.75
Normalized Systematic Bias (%) -25 -21 -8 -3 -25 -28 --- -21 -36 -23 -14 -28
Normalized Gross Error (%) 25 21 13 16 25 28 --- 21 36 23 14 28

Ozone Threshold (60 PPB) July 2005 August 2005 August 1997

Date 7/15 716 | 7717 | 7/18 7/19 8/26 8727 8/28 8/29 8/4 8/5 8/6 8/7
Julian Date 196 197 198 199 200 238 239 240 241 216 217 218 219
Ratio of Predicted Sub-Regional Peak to 1.39 0.92 0.92 0.84 1.02 1.06 1.15 | 0.84 | 0.64 1.07 1.15 1.05 1.23
Peak Observed

Ratio of Unpaired Station Peaks 1.23 0.83 | 0.73 0.64 | 093 | 0.79 1.10 | 0.79 0.58 0.96 1.07 0.85 | 0.87
Normalized Systematic Bias (%) 14 -4 -10 =27 -10 -21 -6 =27 -34 2 11 5 -9
Normalized Gross Error (%) 14 7 16 27 10 21 17 27 34 5 21 20 9
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TABLE V-4-13

CAMx Sub-Region-4 8-Hour Average Ozone Performance Statistics

Ozone Threshold (60 PPB) August 2004 May 2005

Date 8/4 8/5 8/6 8/7 8/8 5/18 5/19 | 5720 | 5/21 5/22 | 5/23 5/24

Julian Date 218 219 220 221 222 139 140 141 142 143 144 139

Ratio of Predicted Sub-Regional Peak to 0.64 0.94 1.07 0.87 1.16 --- 0.86 | 0.84 | 090 | 0.89 095 | 0.93

Peak Observed

Ratio of Unpaired Station Peaks 0.59 0.92 1.07 0.78 1.15 --- 0.78 0.74 0.82 0.86 0.94 0.93
Normalized Systematic Bias (%) -38 -24 2 -15 12 --- -29 -21 -1 -11 -8 -13
Normalized Gross Error (%) 38 28 14 15 12 --- 29 22 13 16 16 20

Ozone Threshold (60 PPB) July 2005 August 2005 August 1997

Date 7/15 7/16 | 717 | 7/18 7/19 8/26 8727 8/28 8/29 8/4 8/5 8/6 8/7
Julian Date 196 197 198 199 200 238 239 240 241 216 217 218 219
Ratio of Predicted Sub-Regional Peak to 0.93 0.94 1.10 1.22 1.25 1.29 0.74 | 0.89 1.14 1.10 1.09 1.09 0.84
Peak Observed

Ratio of Unpaired Station Peaks 0.86 0.91 1.06 1.03 1.21 115 | 0.70 | 0.89 1.03 1.03 1.00 1.07 0.79
Normalized Systematic Bias (%) 17 2 6 0 26 -14 -18 24 -14 4 2 26 -7
Normalized Gross Error (%) 24 15 11 7 26 6 21 22 27 11 6 28 22
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TABLE V-4-14
CAMx Sub-Region-5 8-Hour Average Ozone Performance Statistics

Ozone Threshold (60 PPB) August 2004 May 2005

Date 8/4 8/5 8/6 8/7 8/8 5/18 5/19 | 5720 | 5/21 5/22 | 5/23 5/24

Julian Date 218 219 220 221 222 139 140 141 142 143 144 139

Ratio of Predicted Sub-Regional Peak to 0.96 1.08 1.20 1.25 1.51 --- 0.87 --- 1.29 1.10 1.25 ---

Peak Observed

Ratio of Unpaired Station Peaks 0.52 0.63 0.85 0.89 1.04 --- 0.69 --- 0.95 0.74 0.61 ---
Normalized Systematic Bias (%) -48 -37 -24 -12 0 --- -31 --- -16 -26 -39 ---
Normalized Gross Error (%) 48 37 24 17 10 --- 31 --- 22 26 39 ---

Ozone Threshold (60 PPB) July 2005 August 2005 August 1997

Date 7/15 7/16 | 717 | 7/18 7/19 8/26 8727 8/28 8/29 8/4 8/5 8/6 8/7
Julian Date 196 197 198 199 200 238 239 240 241 216 217 218 219
Ratio of Predicted Sub-Regional Peak to 1.70 1.67 1.41 1.79 --- 1.19 1.45 1.16 1.33 1.46 1.29 1.62 ---
Peak Observed

Ratio of Unpaired Station Peaks 0.85 1.05 1.03 0.72 --- 0.81 0.79 0.84 1.10 1.01 .86 1.01 ---
Normalized Systematic Bias (%) -15 5 14 -28 --- -33 -22 -25 1 -12 -2 1 ---
Normalized Gross Error (%) 15 5 21 28 --- 33 22 25 1 12 9 1 ---
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Graphical Evaluation

Figures V-4-11 through V-4-15 show the tile plots of predicted maximum ozone for the
each day of the July 15-19, 2005 ozone simulations. Figure V-4-16 provides the
cumulative scatter plot of CAMx predicted vs. observed 1-hour average ozone for the
July 14-18 subset of the 2005 episode. Figures V-4-17a through V-4-17h show the
station diurnal plots of predicted and observed ozone. Similar tile plots of predicted
maximum ozone, diurnal plots and scatter plots of performance for the remaining
episodes are provided as attachments to this appendix.
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FIGURE V-4-11
CAMXx Simulated Maximum 1-Hour Average Ozone, July 15, 2005
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FIGURE V-4-12

CAMx Simulated Maximum 1-Hour Average Ozone, July 16, 2005
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FIGURE V-4-13
CAMXx Simulated Maximum 1-Hour Average Ozone, July 17, 2005
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FIGURE V-4-14
CAMXx Simulated Maximum 1-Hour Average Ozone, July 18, 2005
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FIGURE V-4-15
CAMXx Simulated Maximum 1-Hour Average Ozone, July 19, 2005
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FIGURE V-4-16
CAMx Predicted vs. Observed 1-Hour Average Ozone Concentrations: July 14-18, 2005
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FIGURE V-4-17a

CAMx Simulated 1-Hour Average Ozone (Solid Line) Vs. Observed (Squares):

July, 2005 Ozone Meteorological Episode
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FIGURE V-4-17b

CAMx Simulated 1-Hour Average Ozone (Solid Line) Vs. Observed (Squares):

July, 2005 Ozone Meteorological Episode
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FIGURE V-4-17c

CAMx Simulated 1-Hour Average Ozone (Solid Line) Vs. Observed (Squares):
July, 2005 Ozone Meteorological Episode
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FIGURE V-4-17d

CAMx Simulated 1-Hour Average Ozone (Solid Line) Vs. Observed (Squares):

July, 2005 Ozone Meteorological Episode
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FIGURE V-4-17e

CAMx Simulated 1-Hour Average Ozone (Solid Line) Vs. Observed (Squares):
July, 2005 Ozone Meteorological Episode
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FIGURE V-4-17f

CAMXx Simulated 1-Hour Average Ozone (Solid Line) Vs. Observed (Squares):

July, 2005 Ozone Meteorological Episode
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FIGURE V-4-17¢g

CAMx Simulated 1-Hour Average Ozone (Solid Line) Vs. Observed (Squares):

July, 2005 Ozone Meteorological Episode
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FIGURE V-4-17h

CAMx Simulated 1-Hour Average Ozone (Solid Line) Vs. Observed (Squares):
July, 2005 Ozone Meteorological Episode

The diurnal plots illustrate a range of model predictions based on a 7 X 7 grid analysis.
In the diagram, and in the later attainment demonstration, the peak prediction in the 49
grid cell array is compared to the station observation.

The July episode spans a weekend (July 16™ and 17™) over the course of the 5 day
meteorological episode. Weekend inventories have become increasingly more reliable
but have not yet reached the level of certainty of the weekday emissions profiles.
Overall, heavy duty truck traffic decreases by about 60 percent in the Basin on Saturday,
compared to Friday, and an additional 10-15 percent on Sundays. NOXx emissions are
greatly reduced along the primary transportation corridors. Unfortunately, at this time,
no weekend trip model is available to accurately simulate the reduced usage of trucks on
weekends and the residual impact on the movement and speeds of passenger cars and
light duty vehicles. Hence, the CAMx simulation uncertainty is most pronounced during
the weekends. Weekday simulations provide a more accurate characterization of the
observed ozone trends.

On July 16™ and 17", the peaks are nominally under predicted and tend to lag the
observed concentrations in the San Bernardino Valley and mountain areas. Performance
in the Riverside area is split, where Rubidoux is generally under predicted by Lake
Elsinore and Perris are well simulated. The simulation tends to under predicted
observations in the eastern San Gabriel Valley but is reasonable in the coastal-
metropolitan areas. The San Fernando Valley sites of Burbank and Reseda are well
simulated with a tendency for over prediction. Santa Clarita however is significantly
under predicted on these days.
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Effect of Emissions Uncertainties

The Draft 2007 AQMP emissions inventory built upon the effort undertaken in the 2003
AQMP to provide updates to the mobile and day specific point and biogenic inventories
used in the modeling attainment demonstrations. Aircraft and airport operations were
thoroughly reviewed and inventoried. Shipping transits into the Ports of Los Angeles
and Long Beach were carefully logged and shipping lane transits up and down the coast
were logged for the major vessels. The episode specific biogenic emissions inventory
under went significant modification. The areas source emissions distribution continued
to rely on the emissions surrogates used in the 2003 AQMP to distribute emissions.

Of the inventory upgrades, none had as much impact as the revisions to ARB's on-road
emissions program EMFAC2007 and the update of the Off-Road companion model.
The net impact of EMFAC2007 was to raise the absolute tonnage of NOx and VOC in
the mobile source emissions inventory over the 2003 AQMP projected 2002 inventory.
The Basin 2002 base-year mobile source inventory totals for VOC and NOx for the
increased from 559 and 968 tons TPD in the 2003 AQMP to 710 and 1001 TPD for the
current effort. While VOC emissions rose 27 percent NOx emissions only rose by a 3
percent margin. Many of the complaints of the episode development in simulating
previous episodes was that there existed too much NOx relative to the amount of VOC in
the domain. The upgrade to the inventories may have corrected several of the faults in
the previous analyses but the ratio of VOC to NOx remaines in favor of ozone titration
in the coastal emissions region.

Several additional factors resulting from the use of the EMFAC2007 and Direct
Transportation Impact Model (DTIM4) to generate grid level mobile source emissions
may have altered the VOC to NOx ratio in the Basin. First, there exist differences
between the two models in the numbers of trips and lengths of trips inferred by the
regional transportation model output. More numerous starts and stops lead to greater
VOC emissions from vehicle use and standing evaporative loss. Similarly, speed
impacts the NOx emissions, especially from heavy duty diesels. Differences between
the emissions models in how the truck speed factors are assigned may have lead to an
overestimation of NOx. Significant movement was made to resolve differences in the
projections of truck travel, most notably the redistribution of a percentage of the fleet to
both the eastern Basin and second, out of the Basin to the northern and eastern air
Basins. The redistribution of truck travel is one of the contributing factor to the nominal
increase in NOx as opposed to previous inventory updates.

The impact of ethanol as a additive in the fuel has lead to increase VOC emissions due to
increase vapor permeation in the fuel and exhaust systems of passenger vehicles. While
progress has been made to capture the impact of the enhanced VOC evaporative
emissions, there continues to exist uncertainty to the total daily tonnage and in particular
the response on exceedingly hot days when evaporation can become an exponential
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function of temperature. Form this reasoning, VOC emissions on hot days, which are
synonymous with higher ozone days may be under represented and the net impact to
model performance would be for under prediction of the total amount of ozone formed
in the Basin.

Other areas of the inventory uncertainty may have impacted the CAMx (and other
models) performance including the assignment of surrogates used to distribute emissions
through the Basin, and the sub-county distribution of vehicles by age. Several
sensitivity simulations were conducted using emissions factors generated by
EMFAC2002 during the 2003 AQMP and were regenerated for this analysis using a grid
level characterization of the passenger vehicle age with each county. The analysis was
designed to attempt to place older, high emitting vehicles in the general areas where they
operate. There are drawbacks to this assumption in that the average trip distance in the
Basin exceeds one grid length and can easily transverse a county line. The sensitivity
analyses were encouraging and preliminary results improved the ozone simulation model
performance in some critical areas (most notably, Santa Clarita).

Similar types of sensitivity analyses were conducted to test the extent of reduced truck
travel (lower NOx) in the Basin on weekends and the movement, storage and usage of
pleasure craft on weekends and weekdays. The impacts of these prospective inventory
modifications varied by hour of day and location in the Basin.

The biogenic inventory is also subject to uncertainties due to the critical roll daily
temperature and humidity has in the estimation of the emissions. This is clearly evident
in the day-to-day variation in total emissions over the five multi-day episodes, and in the
difference in the estimated emissions between spring and mid summer. Added to the
diurnal and seasonal variation is the rapid die off of the forests in the East Basin due to
an infestation of the Bark Beetle. Estimates of tree death by acre continue to increase
creating a moving target for emissions estimation. Finally, the several episodes take
place in August and it is difficult to assess cumulative stress on the biomass over the
season and what impact did the stress have on daily emissions.

OZONE AIR QUALITY PROJECTIONS

CAMx simulations were conducted for the year base emission scenarios (2002, 2009,
2012, 2015 and 2020), and future year controlled scenarios (2009, 2012, 2015, and
2020). As discussed earlier, the ozone attainment demonstration relies on the use of site
specific RRFs being applied to the 2002 weighted design values. The RRFs are
determined from the future year controlled and the 2002 base year simulations.

Future year 8-hour ozone attainment demonstrations are required for those sites with
design values that exceed 84 ppb. As such, the current demonstrations are focused on 16
locations in the Basin. Station days are included in the attainment demonstration if they
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met the following criteria: having an observed concentration equaling or exceeding 85
ppb and a simulation predicted base year (2004 or 2005) concentration over 70 ppb. As
a consequence, several modeling days are excluded from the analysis but every attempt
is made to include at least five days into the demonstration. Since the CAMx
simulations are run on a 5 km grid, the maximum 8-hour average concentration from the
49 grid cells representing the monitoring site are used to generate the simulated
concentration at the monitor. (Note: the 2005 and 2002 simulations were generated
using the Lambert Conformal grid format. The 2020 controlled simulation was
generated using the UTM based simulation.)

The results of the attainment demonstration for 2020 are presented in Tables V-4-15.
The analysis indicates that the federal 8-hour ozone standard would be attained in 2021
at the key stations with the controlled emissions implemented to the 2020 inventory.
The controlled carrying capacity (304 TPD of VOC and 238 TPD of NOx) consists of
both short term and long term control measures. The CEPA output summarizing the
control strategy implementation and emissions reductions is provided as an attachment
to this document.

With controls in place, it is expected that all stations in the Basin will meet the federal 8-
hour ozone standard. The east Basin stations of Crestline and Fontana are projected to
have the highest 8-hour controlled design values. Both sites are downwind receptors
along the primary wind transport route that moves precursor emissions and developing
ozone eastward during by the daily sea breeze. Future year projections of ozone along
the northerly transport route through the San Fernando Valley indicate that the ozone
design value in the Santa Clarita Valley will be approximately 13 percent below the
standard.

It is important to reiterate that the form of the ozone standard allows for at least 3-days
to have 8-hour average concentrations that exceed 80 ppb in any year. So, although the
demonstration satisfies the criteria for attainment, areas of the Basin are likely to
experience occasional higher ozone days (greater than 80 ppb) under severe
meteorological conditions.

Equally important, is the rate of progress specified by the timing of the new standard.
The 2003 AQMP 1-hour ozone demonstration set a 2010 attainment carrying capacity
of 330 TPD of VOC and 540 TPD of NOx. Sensitivity simulations were conducted to
assess progress towards attaining the revoked 1-hour ozone standard for a current 2010
baseline emissions estimate. The results indicated that the currently predicted 1-hour
average ozone concentrations for 2010 are expected to be approximately 20 percent
above the revoked 1-hour federal standard assuming full implementation of port-related
measures.

Graphical Distribution
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The spatial distribution of ozone design values for the 2002 base year is shown in Figure
V-4-18. The distribution was generated using GIS mapping of the station based ozone
design values overlaid onto the modeling grid while applying a Kreiging interpolation
scheme to expand the prediction. Future year ozone air quality projections for 2020 with
and without implementation of all control measures are presented in Figures V-4-19 and
V-4-20. The predicted ozone concentration will be significantly reduced in the future
years in all parts of the Basin with the implementation of proposed control measures in
the South Coast Air Basin.

A grid level analysis using grid specific RRFs applied to the interpolated 2002 design
values will be provided at the release of the final document.

PPB
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FIGURE V-4-20
2002 Baseline 8-Hour Ozone Design Concentrations (ppb)
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TABLE V-4-15
2020 Projected Basin 8-Hour Ozone Design Values

Site 2002 2002 2020 RRF 2020
Controlle Controlle
Weighted  Baseline CAMx 2020 Controlled Simulation d d
Design Simulatio 421 422 514 519 519 519 519 520 Average Design
(PPB) n (PPB) 9 1 1 6 7 8 9 0 (PPB) (PPB)
AZUS 101 116 794 749 76.9 759 76.8 0.700 67.0
BURK 92 125 71.1 746 70 71.9 0.423 52.9
RESE 104 117 70.4 67.1 68.8 74.5 70.2 0.532 62.2
POMA 96 114 81.1 78.1 814 80.2 0.591 67.4
PASA 96 128 78.6 74.6 737 75.6 0.445 57.0
SCLR 122 124 70.4 75.1 686 66.2 76.8 71.4 0.565 70.1
GLEN 112 116 79.4 749 76.9 82.6 78.5 0.652 75.6
RIVR 112 120 885 828 816 772 857 92 84.6 0.659 79.1
PERI 112 112 77.5 712 726 726 73.5 0.658 73.7
ELSI 107 116 73.5 61.7 665 68.2 70.2 68.0 0.540 62.6
BNAP 115 129 68.7 826 708 79 773 815 8438 77.8 0.540 69.6
UPLA 110 120 83.4 781 824 923 84.1 0.643 77.1
CRES 129 130 885 828 814 80.8 857 931 85.4 0.654 84.4
FONT 118 121 87 827 838 781 85 923 84.8 0.686 83.0
SNBO 116 128 765 885 828 805 791 857 931 83.7 0.591 75.7
RDLD 125 131 755 885 828 814 808 857 931 84.0 0.611 80.0
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FIGURE V-4-19
Model-Predicted 2021 Baseline 8-Hour Ozone Design Concentrations (ppb)
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FIGURE V-4-20
Model-Predicted 2021 Controlled 8-Hour Ozone Design Concentrations (ppb)
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Projection of 2010 and 2013 Air Quality

One major component of the Draft 2007 AQMP modeling attainment demonstration
addresses the issue of transport of ozone and precursor pollutants into the Coachella
Valley, Antelope Valley, South Central Coastal Air Basin and Mojave Desert. The
attainment year for Antelope Valley, South Central Coastal Air Basin and Mojave Desert
areas is 2010. The Coachella Valley has a 2013 attainment date.

CAMx simulations (based on the UTM grid system) were generated for the 2009
baseline inventory to demonstrate potential attainment in Ventura and the high desert
areas. No additional controls were assumed to be implemented and emissions reductions
were assumed to be the result of programs already in place and mobile source emissions
reductions projected by EMFAC2007 and the OFFROAD model.

Additional CAMx simulations (based on the UTM grid system) were also generated for
the 2012 baseline and controlled inventories. Emission reductions through 2012 are
expected to take place through exiting established control measures and reductions in
mobile source emissions as projected by EMFAC2007. Implementation of diesel
engine modifications, cleaner fuels, fleet rules and the POLA/POLB Clean Air Plan is
expected to impact emissions by the 2012 time frame.

Table V-4-16 lists the 2010 predicted air quality for the Antelope Valley, South Central
Coastal Air Basin and Mojave Desert. The procedure for calculating the projected air
quality follows the method used for the Basin where the RRFs are calculated from 2009
and 2002 model simulations. Only four stations met a modified criteria (base year
observed > 85 ppb and predicted > 65 ppb) to be included in the analysis. None of the
sites in Ventura County met the modified performance criteria.

The attainment demonstration indicated that all four sites in the Mojave Desert would
not meet the federal standard without the implementation of additional emissions
controls.

Table V-4-17 provides the 2013 ozone attainment demonstration for the Coachella
Valley. Again, RRFs are determined from CAMx simulations using the 2002 baseline
and 2012 controlled emissions. The attainment demonstration shows that Indio will
meet the federal standard and that Palm Springs will be nominally above the standard,
requiring additional emissions reductions.

SENSITIVITY STUDIES

A set of CAMXx sensitivity simulations will be presented in final draft Appendix V. The
sensitivity simulations will support both the CEQA analyses and the weight of evidence
demonstration.

V452



Chapter 4 Revision to the 2003 Ozone Attainment Demonstration Plan

TABLE V-4-16

2010 Projected Mojave Desert Air Basin 8-Hour Ozone Design Values

Site 2002 2002 2009 RRF 2009
Controlle Controlle
Weighted  Baseline CAMx 2009 Controlled Simulation d d
Design Simulatio 519 519 520 Average Design
(PPB) n (PPB) 4219 5142 5143 5196 5197 8 9 0 (PPB) (PPB)
Hesperia
106 72.1 75.6 65 78 79.8 74.6 0.940 99.7
Phelan
105 73.2 69.3 655 744 70.6 0.962 101.0
Victorvill
e
98 79.3 80.9 66.7 73.8 0.909 89.1
Yucca
Valley 100 721 75.6 78 78.8 76.125 0.885 88.5
TABLE V-4-17
2013 Projected Coachella Valley 8-Hour Ozone Design Values
Site 2002 2002 2012 RRF 2012
Controlle Controlle
Weighted  Baseline CAMx 2012 Controlled Simulation d d
Design Simulatio 422 422 514 514 519 519 523  Average Design
(PPB) n (PPB) 1 2 3 4 7 8 9 (PPB) (PPB)
Indio 95 72.1 66.3 68.8 79.6 73.5 62.1 0.862 81.8
Palm
Springs 106 79.3 673 799 769 801 756 69.7 679 59.5 0.805 85.3
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Chapter 5 Summary and Conclusions

COMPARISON TO STATE AND FEDERAL STANDARDS

Figure V-5-1 shows the 2002 observed and model-predicted regional peak
concentrations for the three nonattainment criteria pollutants, as percentages of the most
stringent federal standard, for the years 2010, 2015, and 2021 (with and without further
emission controls). Figure V-5-2 shows similar information related to the most stringent
California state standards. Note: the revoked federal 1-hour standard comparison has
been included for reference. The 2010 baseline 1-hour average ozone concentrations are
projected to exceed the revoked standard.

Table V-5-1 summarizes the expected year for attainment of the various federal and state
standards for the four pollutants analyzed. As shown, the Basin will be in compliance
with federal standards by the year 2021. The Basin will require additional time beyond
2021 to meet the state ozone, PM2.5 and PM10 standards.

BASIN EMISSIONS CARRYING CAPACITY (EMISSIONS BUDGET)

The District is required to separately identify the emission reductions and corresponding
type and degree of implementation measures required to meet federal and state ambient
air quality standards. Section 40463(b) of the California State Health and Safety Code
specifies that, with the active participation of the Southern California Association of
Governments, a South Coast Air Basin emission carrying capacity for each state and
federal ambient air quality standard shall be established by the South Coast District
Board for each formal review of the Plan and shall be updated to reflect new data and
modeling results.

A carrying capacity is defined as the maximum level of emissions that enable the
attainment and maintenance of an ambient air quality standard for a pollutant. Emission
carrying capacity for state standards shall not be a part of the State Implementation Plan
requirements of the Clean Air Act for the South Coast Air Basin. Emission carrying
capacity as defined in the Health and Safety Code is an overly simplistic measure of the
Basin-wide allowable emission levels for specific ambient air quality standards. It is
highly dependent on the spatial and temporal pattern of the emissions. Because of the
multi-component nature of PM2.5, the carrying capacity for the contributing emissions
can vary significantly and like ozone it is a non-linear function among their precursors.

The federal Clean Air Act requires that plans contain an emissions budget that represents
the remaining emissions levels that achieve the applicable attainment deadline. Based
on the modeling results, a set of carrying capacities can be defined corresponding to
federal and state ambient air quality standards for annual PM2.5 and 8-hour ozone.
VOC and oxides of nitrogen are used for ozone. PM2.5 additionally requires reductions
of sulfur oxides and directly emitted PM2.5. Table V-5-2 shows the emissions carrying
capacities for the Basin to meet federal air quality standards. These estimates are based
on emission patterns estimated for each of the federal attainment years: 2015 for PM2.5
and 2021 for ozone.
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Projection of Future Air Quality in the Basin in Comparison
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TABLE V-5-1

Expected Year of Compliance with State and Federal
Standards for the Four Criteria Pollutants

Concentration Expected
Pollutant Standard Level Compliance Year
Ozone NAAQS 8-hours 84 ppb 2021
CAAQS 1-hour 90 ppb beyond 2021
CAAQS 8-hours 70 ppb beyond 2021
PM2.5 NAAQS Annual 15 ug/m?® 2015
NAAQS 24-hours 65 ug/m® 2005
CAAQS Annual 12 ug/m® beyond 2021
PM10 NAAQS 24-hours 150 ug/m® 2000
CAAQS 24-hours 50 ug/m? beyond 2021
CAAQS Annual 20 ug/m® beyond 2021
Co* NAAQS 1-hour 35 ppm 1990
NAAQS 8-hours 9 ppm 2002
CAAQS 8-hours 9 ppm 2002
NO2 NAAQS Annual 0.0534 ppm 1995
CAAQS 24-hours 0.25 ppm 2003

* The Basin has been achieving the federal 1-hour CO air quality standard since 1990. In
2002, the Basin achieved the 8-hour CO air quality standard. The Basin is still considered
nonattainment until a petition for redesignation is submitted by the state and is approved
by EPA.

V-5-3



Draft 2007 AQMP Appendix V Modeling Attainment Demonstrations

TABLE V-5-2

Emissions Carrying Capacity Estimations for the South Coast Air Basin (tons/day)
based on the Planning Inventory

a) PM2.5 Attainment Strategy to meet NAAQS (2015)

VOC NOX SOx PM2.5

457 426 19 84

b) Ozone Attainment Strategy to meet NAAQS (2021)

VOC NOX CO

384 232 1661
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Pollutant: 03

* *

* Model

(pphm)

SubRegional Descriptions

SubRegion 003

Site
0069
0088
0074
0090

SubRegion 004

Site
0060
4164
5181
4158
5197
0591
5212
4149
0075
5204
5213
4144
5203
4162
5175

SubRegion 005

Site

Contains the Following Sites:
Site Description

Burbank

Pasadena

Reseda

Santa Clarita

Contains the Following Sites:
Site Description
Azusa

Banning Airport
Crestline

Elsinore

Fontana

Glendora

Mira Loma

Perris

Pomona

Redlands

Rim of the World HS
Rubidoux

San Bernardino

UC Riverside

Upland

Contains the Following Sites:
Site Description

August 2004

Performance Evaluation * * *

Project: CAMx/SAPRC99f 200r4Base Case

Xcell Ycell XPos(km)
53 48 -27.848
56 47 -11.205
49 48 -48.000
49 52 -48.140

Xcell Ycell XPos(km)
60 47 6.981
79 42 104.459
72 49 66.383
71 37 60.525
68 46 46.811
61 47 13.487
67 43 42.938
72 39 69.051
63 45 22.598
74 45 76.256
74 48 79.691
69 44 52.093
72 46 65.874
70 43 57.540
65 46 31.687

Xcell Ycell XPos(km)

Simulation ID:

YPos(km)

461.308
457.021
463.105
483.357

YPos(km)

mAO1SL



3176 Anaheim 60 40 7.422
0087 Los Angeles 54 45 -22.302
3195 Costa Mesa 60 37 6.793
3177 La Habra 59 42 4_359
0820 LAXH 51 42 -36.352
0072 Long Beach 55 40 -17.171
0084 Lynwood 55 42 -19.237
3812 Mission Viejo 64 36 29.671
0085 Pico Rivera 57 44 -5.273
0091 West Los Angeles 52 45 -34.796
SubRegion 009 Contains the Following Sites:

Site Site Description Xcell Ycell XPos(km)
4157 Indio Jackson 91 38 162.217
4137 Palm Springs 85 40 132.826

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99F 200r4Base Case

Statistics were calculated for the 24-hour period of DOY 155 (06/03) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak
Site Description No Value Time Value Time Lag Ratio

0003 SubRegion 3 10.1 11 6.3 11 0 0.62

6.0 (p

421.
445.
405.
432.
433.
421.
432.
400.
442 .
447 .

645
563
626
978
685
903
753
791
860
031

YPos(km)

411.
423.

phm);

293
133

Simulation ID: mAO1SL

Averaged over

8 hours

--- Comparisons with Observations ---

Mean
Bias

Mean
Error

Normalized

Bias

Error

0.35

()

-74.20



Subregional Peak: 7.1 11 0 0.70

0069 Burbank 1 7.1 10 5.1 10 0 0.72
0074 Reseda 1 8.7 11 5.2 10 -1 0.60
0090 Santa Clarita 1 10.1 11 6.3 11 0 0.62

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99T 200r4Base Case

Statistics were calculated for the 24-hour period of DOY 155 (06/03) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 14 10.8 11 7.3 11 0 0.67
Subregional Peak: 8.0 10 -1 0.74

0060 Azusa 1 6.2 11 4.2 10 -1 0.67
4164 Banning Airport 1 10.8 11 6.8 11 0 0.63
5181 Crestline 1 9.6 11 5.9 10 -1 0.61
4158 Elsinore 1 9.1 9 7.3 11 2 0.81
5197 Fontana 1 7.4 11 5.0 10 -1 0.68
0591 Glendora 1 6.7 11 4.6 10 -1 0.68
5212 Mira Loma 1 7.5 10 5.2 9 -1 0.69
4149 Perris 1 8.9 11 6.9 11 0 0.78
5204 Redlands 1 9.5 11 6.1 10 -1 0.64
5213 Rim of the World HS 1 10.3 13 6.1 11 -2 0.59
4144 Rubidoux 1 8.0 10 5.5 10 0 0.68
5203 San Bernardino 1 8.0 11 5.6 10 -1 0.70
4162 UC Riverside 1 9.2 11 5.9 10 -1 0.64
5175 Upland 1 6.4 11 4.8 10 -1 0.74

(at 61 x 58) NSte: 0069; NSPk: 5.1

-2.0
-3.4
-3.8

6.0 (pphm);

2.
3.
3.

0
4
8

-0.
-0.
-0.

28
40
38

0.
0.
0.

28
40
38

Simulation ID: mAO1SL

Averaged over

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error )
-2.7 2.7 -0.32 0.32 -38.79
(at 69 x 36) NSte: 4158; NSPk: 7.3
-2.0 2.0 -0.33 0.33

-4.0 4.0 -0.37 0.37

-3.7 3.7 -0.39 0.39

-1.8 1.8 -0.19 0.19

-2.4 2.4 -0.32 0.32

-2.2 2.2 -0.32 0.32

-2.3 2.3 -0.31 0.31

-1.9 1.9 -0.22 0.22

-3.4 3.4 -0.36 0.36

-4.2 4.2 -0.41 0.41

-2.5 2.5 -0.32 0.32

-2.4 2.4 -0.30 0.30

-3.3 3.3 -0.36 0.36

-1.7 1.7 -0.26 0.26



* *

* Model Performance Evaluation * * *

Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 155 (06/03) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Project: CAMXx/SAPRC99f 200r4Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio

0005 SubRegion 1 6.2 11 4.4 10 -1 0.71

Subregional Peak: 7.8 10 -1 1.26

0091 West Los Angeles 1 6.2 11 4.4 10 -1 0.71
* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 155 (06/03) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

Project: CAMx/SAPRC99F 200r4Base Case

Peak Concentrations

Observed Predicted Time Peak
Site Description No Value Time Value Time Lag Ratio
0009 SubRegion 2 10.1 11 6.6 11 0 0.65

Simulation ID: mAO1SL

8 hours

6.0 (pphm); Averaged over

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error (r)
-1.8 1.8 -0.29 0.29 -99.00
(at 68 x 37) NSte: 3812; NSPk: 5.2
-1.8 1.8 -0.29 0.29
Simulation ID: mAO1SL
6.0 (pphm); Averaged over 8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error )
-2.5 2.5 -0.27 0.27 -99.00



Subregional Peak: 10.1 10 -1 1.00 (at 106 x 12) NSte: 4157; NSPk: 6.5

4157 Indio Jackson 1 8.0 8 6.5 11 3 0.80 -1.6 1.6 -0.20 0.20
4137  Palm Springs 1 10.1 11 6.6 11 0 0.65 -3.5 3.5 -0.35 0.35
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMx/SAPRC99T 200r4Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 156 (06/04) 2004
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations —------—-- --- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error ()
0003 SubRegion 4 11.4 11 7.1 10 -1 0.62 -3.8 3.8 -0.40 0.40 -39.02
Subregional Peak: 7.9 11 0 0.69 (at 54 x 54) NSte: 0090; NSPk: 7.1
0069  Burbank 1 8.0 11 5.5 10 -1 0.68 -2.6 2.6 -0.32 0.32
0088 Pasadena 1 8.4 11 4.3 10 -1 0.51 -4.1 4.1 -0.49 0.49
0074  Reseda 1 10.4 12 6.2 9 -3 0.60 -4.2 4.2 -0.40 0.40
0090 Santa Clarita 1 11.4 11 7.1 10 -1 0.62 -4.3 4.3 -0.38 0.38

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 200r4Base Case Simulation ID: mAO1SL



Statistics were calculated for the 24-hour period of DOY 156 (06/04) 2004

Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells
——————— Peak Concentrations —------—-- --- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized

Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0004 SubRegion 15 12.3 13 10.1 11 -2 0.82 -2.3 2.5 -0.23 0.25 -33.05

Subregional Peak: 10.5 10 -3 0.86 (at 76 x 41) NSte: 4164; NSPk: 10.1
0060 Azusa 1 8.1 11 5.0 10 -1 0.62 -3.1 3.1 -0.38 0.38
4164 Banning Airport 1 10.4 11 10.1 11 0 0.97 -0.3 0.3 -0.03 0.03
5181 Crestline 1 12.0 12 7.8 11 -1 0.65 -4.2 4.2 -0.35 0.35
4158 Elsinore 1 8.3 10 9.7 10 0 1.17 1.4 1.4 0.17 0.17
5197 Fontana 1 8.9 11 6.4 10 -1  0.72 -2.5 2.5 -0.28 0.28
0591 Glendora 1 8.7 11 5.6 10 -1 0.65 -3.0 3.0 -0.35 0.35
5212  Mira Loma 1 9.6 10 5.9 10 0 0.61 -3.7 3.7 -0.39 0.39
4149  Perris 1 10.0 11 9.2 10 -1  0.92 -0.8 0.8 -0.08 0.08
0075  Pomona 1 7.5 11 6.0 10 -1 0.81 -1.5 1.5 -0.19 0.19
5204  Redlands 1 11.6 10 8.7 10 0 0.75 -2.9 2.9 -0.25 0.25
5213 Rim of the World HS 1 12.3 13 7.9 11 -2 0.65 -4.4 4.4 -0.35 0.35
4144  Rubidoux 1 10.3 10 7.2 10 0 0.70 -3.1 3.1 -0.30 0.30
5203 San Bernardino 1 10.2 10 7.8 10 0 0.77 -2.4 2.4 -0.23 0.23
4162 UC Riverside 1 10.6 11 7.7 10 -1 0.73 -2.9 2.9 -0.27 0.27
5175 Upland 1 7.8 10 6.3 10 0 0.80 -1.5 1.5 -0.20 0.20

* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 200r4Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 156 (06/04) 2004

Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells
——————— Peak Concentrations -------—- --- Comparisons with Observations ---

Observed Predicted Time Peak Mean Mean

Normalized



Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 6 7.6 10 5.5 10 0 0.72

Subregional Peak: 9.6 10 0 1.26
3176  Anaheim 1 7.6 10 4.1 10 0 0.53
0087 Los Angeles 1 6.8 10 3.8 10 0 0.55
3195 Costa Mesa 1 6.2 10 5.5 10 0 0.89
0820 LAXH 1 6.8 11 4.4 9 -2 0.64
0085 Pico Rivera 1 6.7 11 4.7 10 -1 0.71
0091 West Los Angeles 1 6.5 11 4.4 10 -1 0.67

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 156 (06/04) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

Project: CAMXx/SAPRC99F 200r4Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0009 SubRegion 2 10.0 11 9.1 11 0 0.92
Subregional Peak: 10.2 10 -1 1.03

4157 Indio Jackson 1 9.2 9 9.1 11 2 0.9
4137 Palm Springs 1 10.0 11 8.4 11 0 0.85

Bias Error Bias Error )
-2.3 2.3 -0.33 0.33 -129.00
(at 68 x 37) NSte: 3812; NSPk: 5.9
-3.6 3.6 -0.47 0.47
-3.0 3.0 -0.45 0.45
-0.7 0.7 -0.11 0.11
-2.4 2.4 -0.36 0.36
-2.0 2.0 -0.29 0.29
-2.1 2.1 -0.33 0.33
Simulation ID: mAO1SL
6.0 (pphm); Averaged over 8 hours

--- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error )
-0.8 0.8 -0.08 0.08 -99.00
(at 108 x 11) NSte: 4157; NSPk: 9.1
-0.1 0.1 -0.01 o0.01

-1.5 1.5 -0.15 0.15



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 200r4Base Case
Statistics were calculated for the 24-hour period of DOY 157 (06/05) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations -------—-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 4 13.3 11 8.5 11 0 0.64
Subregional Peak: 8.7 11 0 0.65

0069 Burbank 1 10.9 11 7.0 11 0 0.64
0088 Pasadena 1 10.3 10 6.0 10 0 0.59
0074  Reseda 1 11.5 11 7.5 11 0 0.65
0090 Santa Clarita 1 13.3 11 8.5 11 0 0.64

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 200r4Base Case
Statistics were calculated for the 24-hour period of DOY 157 (06/05) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations --------

Simulation ID: mAO1SL

6.0 (pphm); Averaged over 8 hours

--- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error )
-4.3 4.3 -0.37 0.37 -82.52
(at 51 x 53) NSte: 0090; NSPk: 8.5
-4.0 4.0 -0.36 0.36

-4.3 4.3 -0.41 0.41

-4.0 4.0 -0.35 0.35

-4.8 4.8 -0.36 0.36

Simulation ID: mAO1SL

6.0 (pphm); Averaged over 8 hours

--- Comparisons with Observations ---



Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 15 14.8 13 10.7 10 -3 0.72
Subregional Peak: 11.2 11 -2 0.76

0060 Azusa 1 10.5 10 6.6 10 0 0.63
4164 Banning Airport 1 8.5 12 9.9 10 -2 1.17
5181 Crestline 1 14.6 12 9.3 12 0 0.63
4158 Elsinore 1 8.0 9 10.7 10 1 1.33
5197 Fontana 1 12.4 11 8.3 10 -1 0.67
0591 Glendora 1 10.8 11 7.2 10 -1 0.67
5212 Mira Loma 1 11.1 10 7.8 10 0 0.71
4149 Perris 1 10.0 10 10.6 10 0 1.06
0075 Pomona 1 10.0 10 7.0 10 0 0.69
5204 Redlands 1 13.6 11 10.3 11 0 0.76
5213 Rim of the World HS 1 14.8 13 9.3 12 -1 0.63
4144 Rubidoux 1 11.4 10 8.9 10 0 0.78
5203 San Bernardino 1 12.9 10 9.4 11 1 0.73
4162 UC Riverside 1 11.7 10 9.2 10 0 0.78
5175 Upland 1 10.5 10 7.7 10 0 0.74

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)
Statistics were calculated for the 24-hour period of DOY 157 (06/05) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Project: CAMX/SAPRC99F 200r4Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 9 8.0 9 6.6 10 1 0.83
Subregional Peak: 10.0 10 1 1.25

Mean Mean Normalized
Bias Error Bias Error )
-2.6 3.2 -0.20 0.28 -40.87
(at 76 x 46) NSte: 5204; NSPk: 10.3
-3.9 3.9 -0.37 0.37
1.4 1.4 0.17 0.17
-5.3 5.3 -0.37 0.37
2.7 2.7 0.33 0.33
-4.1 4.1 -0.33 0.33
-3.5 3.5 -0.33 0.33
-3.2 3.2 -0.29 0.29
0.6 0.6 0.06 0.06
-3.1 3.1 -0.31 0.31
-3.3 3.3 -0.24 0.24
-5.5 5.5 -0.37 0.37
-2.5 2.5 -0.22 0.22
-3.5 3.5 -0.27 0.27
-2.5 2.5 -0.22 0.22
-2.8 2.8 -0.26 0.26
Simulation ID: mAO1SL
6.0 (pphm); Averaged over 8 hours

-—- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error r)
-1.9 1.9 -0.25 0.27 -86.66
(at 68 x 37) NSte: 3812; NSPk: 6.6



3176  Anaheim 1 8.0 9 5.4 10 1 0.68 -2.6 2.6 -0.32 0.32
0087 Los Angeles 1 7.8 10 5.1 10 0 0.65 -2.7 2.7 -0.35 0.35
3195 Costa Mesa 1 6.2 9 5.1 10 1 0.83 -1.1 1.1 -0.17 0.17
3177 La Habra 1 7.8 10 5.5 10 0 0.70 -2.4 2.4 -0.30 0.30
0820 LAXH 1 6.4 10 4.5 10 0 0.69 -2.0 2.0 -0.31 0.31
0084 Lynwood 1 6.7 10 4.5 9 -1 0.67 -2.2 2.2 -0.33 0.33
3812 Mission Viejo 1 6.3 10 6.6 10 0 1.06 0.4 0.4 0.06 0.06
0085 Pico Rivera 1 7.9 10 5.2 10 0 0.66 -2.7 2.7 -0.34 0.34
0091 West Los Angeles 1 6.9 10 5.4 9 -1 0.78 -1.5 1.5 -0.22 0.22
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 200r4Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 157 (06/05) 2004
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations —------—-- --- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0009 SubRegion 2 10.0 13 8.5 10 -3 0.85 -1.2 1.2 -0.13 0.13 -99.00
Subregional Peak: 10.1 10 -3 1.01 (at 96 x 33) NSte: 4157; NSPk: 8.5
4157 Indio Jackson 1 10.0 13 8.5 10 -3 0.85 -1.5 1.5 -0.15 0.15
4137  Palm Springs 1 8.8 11 7.8 10 -1 0.89 -1.0 1.0 -0.11 0.11



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99T 200r4Base Case

Statistics were calculated for the 24-hour period of DOY 158 (06/06) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 3 10.1 11 9.2 11 0 0.91
Subregional Peak: 9.6 11 0 0.96

0069  Burbank 1 7.1 10 6.8 10 0 0.95
0074  Reseda 1 8.7 11 7.5 10 -1 0.87
0090 Santa Clarita 1 10.1 11 9.2 11 0 0.91

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 200r4Base Case

Statistics were calculated for the 24-hour period of DOY 158 (06/06) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak
Site Description No Value Time Value Time Lag Ratio

6.0 (pphm);

Simulation ID:

Averaged over

mAO1SL

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error )
-0.8 0.8 -0.09 0.09 -53.20
(at 52 x 54) NSte: 0090; NSPk: 9.2
-0.3 0.3 -0.05 0.05
-1.1 1.1 -0.13 0.13
-0.9 0.9 -0.09 0.09
Simulation ID: mAO1SL
6.0 (pphm); Averaged over 8 hours

--- Comparisons with Observations ---

Mean
Bias

Mean
Error

Normalized

Bias

Error

(D



0004 SubRegion 14 10.8 11 11.0 11 0 1.01

Subregional Peak: 12.3 11 0 1.13
0060 Azusa 1 6.2 11 6.8 10 -1 1.10
4164 Banning Airport 1 10.8 11 8.9 11 0 0.82
5181 Crestline 1 9.6 11 10.0 11 0 1.04
4158 Elsinore 1 9.1 9 9.2 10 1 1.01
5197 Fontana 1 7.4 11 8.5 10 -1 1.16
0591 Glendora 1 6.7 11 7.3 10 -1 1.09
5212 Mira Loma 1 7.5 10 8.6 9 -1 1.15
4149 Perris 1 8.9 11 9.9 11 0 1.11
5204 Redlands 1 9.5 11 10.9 10 -1 1.15
5213 Rim of the World HS 1 10.3 13 11.0 11 -2 1.07
4144 Rubidoux 1 8.0 10 9.2 10 0 1.15
5203 San Bernardino 1 8.0 11 9.9 10 -1 1.24
4162 UC Riverside 1 9.2 11 9.9 10 -1 1.08
5175 Upland 1 6.4 11 7.7 10 -1 1.20

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 200r4Base Case
Statistics were calculated for the 24-hour period of DOY 158 (06/06) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —---—————-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 1 6.2 11 5.5 11 0 0.88
Subregional Peak: 9.7 10 -1 1.56

0091 West Los Angeles 1 6.2 11 5.5 11 0 0.88

0.7 1.0 0.10 O.

(at 76 x 47) NSte: 5213;

-10
.18
.04
.01
.16
-09
.15
11
.15
.07
.15
.24
.08
.20

FPORPPORPPPOROORO
FORRORRLRRLROROORDO
WHONNRORORRNOO®
eNeoNoNoNoNoNoNoNoNoloNoNoNe]
eNeoNoNoNoNoNoNoNoNoloNoNoNe]

WOONNPORPRORPERPA~AOO

Simulation ID:

6.0 (pphm); Averaged over

12 -45.89
NSPk: 11.0

-10
.18
.04
.01
.16
-09
.15
211
.15
.07
.15
.24
.08
.20

mAO1SL

8 hours

-—- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error (r)
-0.7 0.7 -0.12 0.12 -99.00
(at 67 x 38) NSte: 3812; NSPk: 7.0
-0.7 0.7 -0.12 0.12



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 200r4Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 158 (06/06) 2004
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —-------- --- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0009 SubRegion 2 10.1 11 8.7 10 -1 0.87 -0.8 1.5 -0.07 0.16 -99.00
Subregional Peak: 9.7 12 1 0.96 (at 81 x 44) NSte: 4137; NSPk: 7.8
4157 Indio Jackson 1 8.0 8 8.7 10 2 1.09 0.7 0.7 0.09 0.09
4137 Palm Springs 1 10.1 11 7.8 10 -1 0.77 -2.3 2.3 -0.23 0.23

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 200r4Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 159 (06/07) 2004
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells



——————— Peak Concentrations —---—---—-- --- Comparisons with Observations ---

Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0003 SubRegion 1 6.5 11 5.2 10 -1 0.80 -1.3 1.3 -0.20 0.20 -99.00
Subregional Peak: 6.1 11 0 0.94 (at 51 x 56) NSte: 0090; NSPk: 5.5
0074  Reseda 1 6.5 11 5.2 10 -1 0.80 -1.3 1.3 -0.20 0.20

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 200r4Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 159 (06/07) 2004
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations —------—-- --- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0004 SubRegion 4 7.7 0 8.5 10 10 1.11 0.8 0.9 0.12 0.13 -190.67
Subregional Peak: 9.0 10 10 1.17 (at 75 x 40) NSte: 4149; NSPk: 8.5
4164 Banning Airport 1 7.6 10 8.3 10 0 1.10 0.8 0.8 0.10 0.10
5181 Crestline 1 7.3 4 7.4 11 7 1.02 0.1 0.1 0.02 0.02
4149  Perris 1 6.2 11 8.5 10 -1 1.38 2.4 2.4 0.38 0.38
5213 Rim of the World HS 1 7.7 O 7.4 11 11 0.97 -0.2 0.2 -0.03 0.03
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 200r4Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 159 (06/07) 2004



Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 1 6.1 12 4.7 9 -3 0.76
Subregional Peak: 6.9 9 -3 1.12

3176  Anaheim 1 6.1 12 4.7 9 -3 0.76

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 200r4Base Case
Statistics were calculated for the 24-hour period of DOY 159 (06/07) 2004
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations -----——-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0009 SubRegion 2 9.1 9 8.7 10 1 0.96
Subregional Peak: 10.9 9 0 1.20

4157 Indio Jackson 1 9.1 9 8.7 10 1 0.96
4137 Palm Springs 1 7.5 11 7.2 10 -1 0.97

6.0 (pphm);

6.0 (pphm);

Averaged over 8 hours

--- Comparisons with Observations ---

Normalized

Error )

0.24 -99.00

(at 68 x 37) NSte: 3812; NSPk: 5.6

0.24

Simulation ID: mAO1SL

Averaged over 8 hours

--- Comparisons with Observations ---

Normalized

Error )

0.04 -99.00

(at 106 x 14) NSte: 4157; NSPk: 8.7

0.04
0.03



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMXx/SAPRC99f 200r4Base Case Simulation ID: mAO1SL
Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0000 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 155 through 159

Unpaired Subregional Maximum of 8.9 at Cell 107 x 11 -- Nearest Site: 4157
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 155 156 157 158 159 Avg. 155 156 157 158 159 Ratio Bias
Error
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMXx/SAPRC99f 200r4Base Case Simulation ID: mAO1SL

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0001 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 155 through 159

Unpaired Subregional Maximum of -99.0 at Cell -9 x -9 -- Nearest Site: 0820
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 155 156 157 158 159 Avg. 155 156 157 158 159 Ratio Bias

Error

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 200r4Base Case Simulation ID: mAO1SL

Max .

Max.



Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0002 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 155 through 159

Unpaired Subregional Maximum of 7.9 at Cell 48 x 51 -- Nearest Site: 0090
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max. Max.
ID Description Avg. 155 156 157 158 159 Avg. 155 156 157 158 159 Ratio Bias
Error
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMx/SAPRC99T 200r4Base Case Simulation ID: mAO1SL

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0003 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 155 through 159

Unpaired Subregional Maximum of 8.2 at Cell 51 x 53 -- Nearest Site: 0090
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max. Max.
ID Description Avg. 155 156 157 158 159 Avg. 155 156 157 158 159 Ratio Bias

Error

0069  Burbank 8.3 7.1 8.0 10.9 7.1 5.4 7.3 6.4 7.5 8.5 8.7 5.5 0.80 -0.04 0.16
0088 Pasadena 9.3 0.6 8.4 10.3 3.2 4.1 7.1 6.0 7.2 8.2 8.8 5.1 0.86 -0.17 0.17
0074  Reseda 9.1 8.7 10.4 11.5 8.7 6.5 7.3 6.2 7.1 8.6 9.2 5.6 0.80 -0.18 0.21
0090 Santa Clarita 11.2 10.1 11.4 13.3 10.1 5.9 7.9 7.1 7.8 8.7 9.6 6.1 0.73 -0.25 0.25

* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 200r4Base Case Simulation ID: mAO1SL

Concentrations determined as the MAXimum within a radius of 3 grid cells



6.0 pphm for DOY 155 through 159
Nearest Site: 4149

Subregion 0004  Spatially Paired Average 8-Hour Concentrations above
Unpaired Subregional Maximum of 9.6 at Cell 75 x 41
————— Observed - - - - -
Site Site Site DOY DOY DOY DOY DOY Site
1D Description Avg. 155 156 157 158 159 Avg.
Error
0060 Azusa 7.7 6.2 8.1 10.5 6.2 3.1 7.1
4164 Banning Airport 9.6 10.8 10.4 8.5 10.8 7.6 9.8
5181 Crestline 10.6 9.6 12.0 14.6 9.6 7.3 9.1
4158 Elsinore 8.6 9.1 8.3 8.0 9.1 5.5 9.8
5197 Fontana 9.0 7.4 8.9 12.4 7.4 3.8 8.3
0591 Glendora 8.2 6.7 8.7 10.8 6.7 3.6 7.2
5212 Mira Loma 8.9 7.5 9.6 11.1 7.5 4.9 8.4
4149  Perris 8.8 8.9 10.0 10.0 8.9 6.2 9.9
0075  Pomona 8.8 5.6 7.510.0 5.6 3.7 7.1
5204  Redlands 11.0 9.5 11.6 13.6 9.5 5.4 9.8
5213 Rim of the World HS 11.1 10.3 12.3 14.8 10.3 7.7 9.7
4144  Rubidoux 9.4 8.0 10.3 11.4 8.0 5.0 8.8
5203 San Bernardino 9.8 8.0 10.2 12.9 8.0 4.4 9.4
4162 UC Riverside 10.2 9.2 10.6 11.7 9.2 5.3 9.3
5175 Upland 7.8 6.4 7.8 10.5 6.4 3.4 7.7
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 200r4Base Case

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0005 Spatially Paired Average 8-Hour Concentrations above
Unpaired Subregional Maximum of 9.1 at Cell 69 x 37
————— Observed - - - - -
Site Site Site DOY DOY DOY DOY DOY Site
ID Description Avg. 155 156 157 158 159 Avg.

Error

6.0 pphm for DOY
Nearest Site:

DOY

=
)
al

ODOO0OOOONNUIOOODOOOWOoNO
PO~NUITWOOOONREFONWO

Simulated
DOY DOY
156 157
7.2 8.2

10.5 10.9
8.6 10.6

10.5 11.1
8.6 9.5
7.2 8.3
8.1 9.8

10.5 11.2
7.2 8.4

10.2 11.2
9.3 11.2
8.9 10.3
9.6 11.0
9.5 10.8
8.6 8.7

DOY DOY Max .
158 159 Ratio
8.8 5.2 0.84
11.2 9.0 1.04
11.6 8.0 0.80
10.7 8.9 1.23
10.1 7.3 0.81
8.8 5.2 0.82
10.1 7.6 0.91
11.0 9.0 1.12
8.4 5.9 0.84
12.3 8.5 0.91
12.3 8.2 0.83
10.4 7.9 0.91
11.6 8.1 0.90
10.8 8.7 0.92
9.0 6.3 0.86

Max .
Bias

.02
.04
11
.18
.02
.04
.01
.15
.10
.07
.10
.03
.02
.06
.07

Simulation ID: mAO1SL

Simulated

DOY DOY DOY
155 156 157

155 through 159
4158

DOY DOY
158 159

Max .
Ratio

Max.
Bias

Max .

[eNeoNeoNoNoNoNoNooooloNoNoNe)

Max.



3176 Anaheim 7.2 5.8 7.6 8.0
0087 Los Angeles 7.3 57 6.8 7.8
3195 Costa Mesa 6.2 4.8 6.2 6.2
3177 La Habra 7.8 4.5 5.9 7.8
0820 LAXH 6.6 5.7 6.8 6.4
0084 Lynwood 6.7 5.2 5.9 6.7
3812 Mission Viejo 6.3 4.9 5.8 6.3
0085 Pico Rivera 7.3 5.2 6.7 7.9
0091 West Los Angeles 6.5 6.2 6.5 6.9

* * * Model Performance

Pollutant: 03 (pphm)
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Evaluation * * *

Project: CAMXx/SAPRC99f 200r4Base Case

Concentrations determined as the MAXimum within a radius of 3 grid cells

at Cell 70 x 36
DOY DOY Site
158 159 Avg.

Evaluation * * *

Subregion 0006 Spatially Paired Average 8-Hour Concentrations above
Unpaired Subregional Maximum of 8.6
————— Observed
Site Site Site DOY DOY DOY
ID Description Avg. 155 156 157
Error
* * * Model Performance
Pollutant: 03 (pphm)

Project: CAMX/SAPRC99f 200r4Base Case

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0007 Spatially Paired Average 8-Hour Concentrations above
Unpaired Subregional Maximum of -99.0 at Cell -9 x -9
- - - - - Observed - - - -
Site Site Site DOY DOY DOY DOY DOY Site

OAA~NOOITOAOCTOTO
OO WRFROONRM~AN

ODUIT0UTUTo O O U
NOONNRFRPFPRON

6.9 7.2 5.7
7.4 7.0 4.8
6.2 7.2 5.7
6.7 6.9 5.3
6.6 6.7 5.6
5.7 6.1 5.2
9.9 10.2 6.4
6.7 6.9 4.7
7.5 7.5 5.3

Simulation ID:

Nearest Site: 4158

DOY
155

Simulated

DOY
156

DOY
157

DOY DOY
158 159

Simulation ID:

Nearest Site: 0820

Simulated

DOY DOY DOY DOY DOY

.94
.15

.92

.87

POPRPOOORLOO

mAO1SL

6.0 pphm for DOY 155 through 159

Max .

.90 -0.
-0.
-0.
.88 -0.
-98 -0.
-0.
.62 0.
-0.
.09 0.

15
09
01
15
07
15
59
14
04

Max .

Ratio Bias

mAO1SL

6.0 pphm for DOY 155 through 159

Max .

Max.

.15
.09
.01
.15
-10
.15
.59
.14
11

[eNeoNoNoNoNoNoNoNe]

Max .

Max.



ID Description Avg. 155 156 157 158 159 Avg. 155 156 157 158 159 Ratio Bias
Error

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 200r4Base Case Simulation ID: mAO1SL
Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0008 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 155 through 159

Unpaired Subregional Maximum of 7.5 at Cell 78 x 54 -- Nearest Site: 5213
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 155 156 157 158 159 Avg. 155 156 157 158 159 Ratio Bias
Error
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMx/SAPRC99T 200r4Base Case Simulation 1D: mAO1SL

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0009 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 155 through 159

Unpaired Subregional Maximum of 9.0 at Cell 108 x 12 -- Nearest Site: 4157
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 155 156 157 158 159 Avg. 155 156 157 158 159 Ratio Bias
Error
4157 Indio Jackson 8.9 8.0 9.2 10.0 8.0 9.1 8.7 7.0 9.5 8.9 9.3 8.8 0.95 -0.02

4137 Palm Springs 9.3 10.1 10.0 8.8 10.1 7.5 8.7 6.9 10.0 9.5 8.9 8.4 0.99 -0.04

Max.

Max.

0.09
0.13






Pollutant: 03

* *

(pphm)

SubRegional Descriptions

SubRegion 003

Site
0069
0088
0074
0090

SubRegion 004

Site
0060
4164
5181
4158
5197
0591
5212
4149
0075
5204
4144
5203
5175

SubRegion 005

Site

3176

Contains the Following Sites:
Site Description

Burbank

Pasadena

Reseda

Santa Clarita

Contains the Following Sites:
Site Description
Azusa

Banning Airport
Crestline

Elsinore

Fontana

Glendora

Mira Loma

Perris

Pomona

Redlands

Rubidoux

San Bernardino

Upland

Contains the Following Sites:
Site Description

Anaheim

May 2005

* Model Performance Evaluation * * *

Project: CAMx/SAPRCO9f 2005 Base Case

Xcell Ycell XPos(km)
53 48 -27.848
56 47 -11.205
49 48 -48.000
49 52 -48.140

Xcell Ycell XPos(km)
60 47 6.981
79 42 104.459
72 49 66.383
71 37 60.525
68 46 46.811
61 47 13.487
67 43 42.938
72 39 69.051
63 45 22.598
74 45 76.256
69 44 52.093
72 46 65.874
65 46 31.687

Xcell Ycell XPos(km)

Simulation 1D: mAO1SL

YPos(km)

461.308
457.021
463.105
483.357

YPos(km)

421.645



0087 Los Angeles 54 45 -22.302 445 563

3195 Costa Mesa 60 37 6.793 405.626

3177 La Habra 59 42 4.359 432.978

0820 LAXH 51 42 -36.352 433.685

0072 Long Beach 55 40 -17.171 421.903

0084 Lynwood 55 42 -19.237 432.753

3812 Mission Viejo 64 36 29.671 400.791

0085 Pico Rivera 57 44 -5.273 442 .860

0091 West Los Angeles 52 45 -34.796 447 .031

SubRegion 009 Contains the Following Sites:

Site Site Description Xcell Ycell XPos(km) YPos(km)

4157 Indio Jackson 91 38 162.217 411.293

4137 Palm Springs 85 40 132.826 423.133

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 2005 Base Case Simulation ID: mAO1SL
Statistics were calculated for the 24-hour period of DOY 139 (05/19) 2005
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours

Concentrations determined as the MAXimum within a radius of 0 grid cells

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 3 6.7 10 5.0 10 0 0.75
Subregional Peak: 6.4 12 2 0.96

--- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error )
-1.8 1.8 -0.28 0.28 -704.69
(at 59 x 50) NSte: 0088; NSPk: 4.1



0069 Burbank 1 6.4 9 4.8 10 1 0.75
0088 Pasadena 1 6.5 10 4.1 10 0 0.64
0074 Reseda 1 6.7 10 5.0 10 0 0.75

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 139 (05/19) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations -------—-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 13 9.5 11 7.4 10 -1 0.78
Subregional Peak: 8.2 10 -1 0.86

0060 Azusa 1 6.3 10 4.0 10 0 0.64
4164 Banning Airport 1 9.0 12 7.4 10 -2 0.83
5181 Crestline 1 7.9 11 6.1 12 1 0.77
4158 Elsinore 1 7.1 12 6.6 10 -2 0.93
5197 Fontana 1 8.5 11 5.1 10 -1 0.61
0591 Glendora 1 7.4 10 4.4 10 0 0.60
5212 Mira Loma 1 8.4 10 5.1 10 0 0.60
4149 Perris 1 7.1 14 6.3 10 -4 0.90
0075 Pomona 1 7.4 10 4.6 10 0 0.63
5204  Redlands 1 7.5 11 6.3 10 -1 0.84
4144  Rubidoux 1 9.5 11 5.8 10 -1 0.61
5203 San Bernardino 1 8.3 11 5.9 10 -1 0.71
5175 Upland 1 7.5 11 4.6 10 -1 0.61

* * * Model Performance Evaluation * * *

-1.6
-2.3
-1.6

6.0 (pphm);

-0.
-0.
-0.

25
36
25

0.
0.

36
25

Simulation ID: mAO1SL

Averaged over

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error )
-2.3 2.3 -0.29 0.29 -52.53
(at 79 x 38) NSte: 4164; NSPk: 7.4
-2.3 2.3 -0.36 0.36

-1.5 1.5 -0.17 0.17

-1.8 1.8 -0.23 0.23

-0.5 0.5 -0.07 0.07

-3.3 3.3 -0.39 0.39

-3.0 3.0 -0.40 0.40

-3.4 3.4 -0.40 0.40

-0.7 0.7 -0.10 0.10

-2.8 2.8 -0.37 0.37

-1.2 1.2 -0.16 0.16

-3.8 3.8 -0.39 0.39

-2.4 2.4 -0.29 0.29

-3.0 3.0 -0.39 0.39



Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 139 (05/19) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

Project: CAMX/SAPRC99F 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio

0005 SubRegion 1 6.7 11 4.6 10 -1 0.69

Subregional Peak: 5.9 10 -1 0.87

3812 Mission Viejo 1 6.7 11 4.6 10 -1 0.69
* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)
Statistics were calculated for the 24-hour period of DOY 139 (05/19) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Project: CAMX/SAPRC99F 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0009 SubRegion 2 8.5 12 8.2 10 -2  0.97
Subregional Peak: 9.3 9 -3 1.10

Simulation I1D: mAO1SL

8 hours

6.0 (pphm); Averaged over

--— Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error )
-2.1 2.1 -0.31 0.31 -99.00
(at 68 x 37) NSte: 3812; NSPk: 4.6

-2.1 2.1 -0.31 0.31

Simulation ID: mAO1SL

8 hours

6.0 (pphm); Averaged over

-—- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error r)
-0.3 0.8 -0.03 0.10 -99.00
(at 108 x 13) NSte: 4157; NSPk: 8.2



4157 Indio Jackson 1 7.7
4137 Palm Springs 1 8.5

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 140 (05/20) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 10 9.6 11 7.1 9 -2 0.74
Subregional Peak: 8.0 10 -1 0.84

4164 Banning Airport 1 7.3 9 7.1 9 0 0.97
5181 Crestline 1 9.6 11 6.6 10 -1 0.69
4158 Elsinore 1 6.2 8 6.4 10 2 1.04
5197 Fontana 1 7.3 10 5.4 10 0 0.74
0591 Glendora 1 6.2 10 4.3 10 0 0.68
5212 Mira Loma 1 7.6 9 4.8 9 0 0.64
5204  Redlands 1 7.6 10 7.1 10 0 0.93
4144  Rubidoux 1 8.8 10 5.8 9 -1 0.66
5203 San Bernardino 1 8.5 10 6.6 10 0 0.78
5175 Upland 1 6.3 11 4.6 10 -1 0.73

0.5 0
-1.1 1
6.0 (pphm);

Simulation ID: mAO1SL

Averaged over

8 hours

--- Comparisons with Observations ---

Normalized
Error ()

0.

Mean Mean
Bias Error Bias
-1.7 1.7 -0.21
(at 78 x 38) NSte: 4164;
-0.2 0.2 -0.03
-3.0 3.0 -0.31
0.2 0.2 0.04
-1.9 1.9 -0.26
-2.0 2.0 -0.32
-2.7 2.7 -0.36
-0.6 0.6 -0.07
-3.0 3.0 -0.34
-1.9 1.9 -0.22
-1.7 1.7 -0.27

[eNoNoNoNoNoNoNoNoNe

22 -40.91
NSPk: 7.1

.03
.31
.04
.26
.32
.36
.07
.34
.22
.27



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 140 (05/20) 2005
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —------—-- -—- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0009 SubRegion 2 8.7 10 6.6 9 -1 0.76 -1.6 1.6 -0.20 0.20 -99.00
Subregional Peak: 9.3 9 -1 1.07 (at 109 x 12) NSte: 4157; NSPk: 6.6
4157 Indio Jackson 1 8.7 10 6.6 9 -1 0.76 -2.1 2.1 -0.24 0.24
4137 Palm Springs 1 7.5 8 6.3 9 1 0.84 -1.2 1.2 -0.16 0.16

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO1SL



Statistics were calculated for the 24-hour period of DOY 141 (05/21) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 4 8.7 11 6.5 10 -1 0.74
Subregional Peak: 9.7 13 2 1.12

0069  Burbank 1 7.1 11 6.5 10 -1  0.92
0088 Pasadena 1 8.0 11 5.7 10 -1 0.71
0074  Reseda 1 7.3 10 6.3 10 0O 0.86
0090 Santa Clarita 1 8.7 11 5.7 10 -1 0.66

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 141 (05/21) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —---—————-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 13 11.2 13 9.2 11 -2 0.82
Subregional Peak: 10.1 11 -2 0.90

0060 Azusa 1 7.2 11 5.6 10 -1  0.77
4164 Banning Airport 1 7.2 12 7.7 11 -1 1.06
5181 Crestline 1 11.2 13 8.4 13 0 0.75
4158  Elsinore 1 7.3 11 9.2 11 0O 1.26
5197 Fontana 1 8.1 11 7.4 10 -1 0.91
0591 Glendora 1 7.3 11 6.0 10 -1 0.83

6.0 (pphm); Averaged ove

r

8 hours

--- Comparisons with Observations ---

Error )

0.

21 -207.82
NSPk: 5.7

.08
.29
.14
.34

mAO1SL

Mean Mean Normalized
Bias Error Bias
-1.7 1.7 -0.21
(at 59 x 50) NSte: 0088;
-0.6 0.6 -0.08 0
-2.3 2.3 -0.29 0
-1.0 1.0 -0.14 0
-3.0 3.0 -0.34 0
Simulation ID:
6.0 (pphm); Averaged over

8 hours

-—- Comparisons with Observations ---

Mean

Bias

-0.

1.1 -0.01
(at 70 x 36) NSte: 4158;
1.7 -0.23
0.5 0.06
2.8 -0.25
1.9 0.26
0.7 -0.09
1.3 -0.17

2

Mean Normalized
Error )

Error Bias

.13 -47.29

NSPk: 9.2

.23
.06
.25
.26
.09
.17



5212 Mira Loma 1 7.9 10 7.5 10 0 0.95
4149 Perris 1 6.6 11 8.5 11 0 1.30
0075 Pomona 1 6.5 10 6.7 10 0 1.03
5204 Redlands 1 7.9 11 8.9 11 0 1.14
4144 Rubidoux 1 8.9 10 8.4 10 0 0.94
5203 San Bernardino 1 8.5 11 8.4 11 0 0.98
5175 Upland 1 7.5 10 6.7 11 1 0.90

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 141 (05/21) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —---——-—-——-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 4 7.4 11 7.0 10 -1  0.95
Subregional Peak: 9.6 10 -1 1.29

0087 Los Angeles 1 6.9 11 4.3 9 -2 0.63
3195 Costa Mesa 1 6.0 11 6.1 10 -1 1.01
3812 Mission Viejo 1 6.4 10 7.0 10 0 1.11
0091 West Los Angeles 1 7.4 11 4.7 9 -2 0.63

* * * Model Performance Evaluation * * *

cNoNol Neol Ve

6.0 (pphm);

N, O, NO A

-0.05
0.30
0.03
.14
-0.06
-0.02
-0.10

OO OPFrONO
NP ORFRPNOAM
o

eNeoNoNoNoNoNe]

Simulation ID:

Averaged over

.05
.30
.03
.14
-06
.02
.10

mAO1SL

8 hours

-—- Comparisons with Observations ---

Error )

0.

22 -63.14
NSPk: 7.0

.37
.01
11

Mean Mean Normalized
Bias Error Bias

-1.1 1.5 -0.16
(at 68 x 37) NSte: 3812;
-2.6 2.6 -0.37

0.1 0.1 0.01

0.7 0.7 0.11

-2.7 2.7 -0.37

cNeoNoNe)

.37



Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 141 (05/21) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

Project: CAMX/SAPRC99F 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio

0009 SubRegion 2 7.7 14 6.6 10 -4 0.86

Subregional Peak: 8.4 9 -5 1.09

4157 Indio Jackson 1 6.7 15 6.6 10 -5 0.98

4137  Palm Springs 1 7.7 14 6.0 10 -4 0.79
* *

* Model Performance Evaluation * * *

Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 142 (05/22) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

Project: CAMX/SAPRC99F 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 4 11.4 10 7.9 10 0 0.69
Subregional Peak: 9.6 11 1 0.84

Simulation I1D: mAO1SL

8 hours

6.0 (pphm); Averaged over

--— Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error )
-0.9 0.9 -0.12 0.12 -99.00
(at 110 x 10) NSte: 4157; NSPk: 6.6
-0.1 0.1 -0.02 0.02

-1.6 1.6 -0.21 0.21

Simulation ID: mAO1SL

8 hours

6.0 (pphm); Averaged over

--- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error )
-3.8 3.8 -0.36 0.36 -118.09
(at 58 x 49) NSte: 0088; NSPk: 6.8



0069 Burbank 1 10.4 10 7.9 10 0 0.75

0088 Pasadena 1 11.4 10 6.8 10 0 0.60

0074 Reseda 1 9.3 10 6.5 10 0 0.70

0090 Santa Clarita 1 10.8 9 5.7 9 0 0.53
* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)
Statistics were calculated for the 24-hour period of DOY 142 (05/22) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

Project: CAMx/SAPRC99f 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 13 14.5 12 12.5 10 -2 0.86
Subregional Peak: 13.0 10 -2 0.89

0060 Azusa 1 12.2 10 6.9 10 0 0.57
4164 Banning Airport 1 10.6 12 10.0 11 -1 0.94
5181 Crestline 1 14.5 12 12.4 11 -1 0.85
4158 Elsinore 1 9.4 10 9.8 10 0 1.05
5197 Fontana 1 12.9 11 11.4 10 -1 0.89
0591 Glendora 1 13.0 11 7.8 10 -1 0.60
5212 Mira Loma 1 11.7 11 10.5 9 -2 0.90
4149 Perris 1 8.3 11 9.6 10 -1 1.16
0075 Pomona 1 11.3 11 9.4 10 -1 0.84
5204  Redlands 1 11.3 11 12.5 10 -1 1.10
4144  Rubidoux 1 12.9 11 11.5 10 -1 0.89
5203 San Bernardino 1 13.0 11 12.3 10 -1 0.94
5175 Upland 1 11.4 10 10.0 10 0 0.87

* * * Model Performance Evaluation * * *

-2.6 2.6 -0.25
-4.6 4.6 -0.40
-2.8 2.8 -0.30
-5.1 5.1 -0.47
Simulation ID: mAO1SL
6.0 (pphm); Averaged over

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error )
-1.4 1.9 -0.11 0.16 -46.44
(at 75 x 46) NSte: 5204; NSPk: 12.5
-5.3 5.3 -0.43 0.43
-0.6 0.6 -0.06 0.06
-2.2 2.2 -0.15 0.15
0.5 0.5 0.05 0.05
-1.5 1.5 -0.11 0.11
-5.2 5.2 -0.40 0.40
-1.2 1.2 -0.10 0.10
1.3 1.3 0.16 0.16
-1.8 1.8 -0.16 0.16
1.1 1.1 0.10 0.10
-1.4 1.4 -0.11 0.11
-0.7 0.7 -0.06 0.06
-1.5 1.5 -0.13 0.13



Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 142 (05/22) 2005

Concentrations determined as the MAXimum within a radius of O grid cells

Site

0005

3176
0087
3195
3177
0084
3812
0091

Description
SubRegion
Subregional Peak:

Anaheim

Los Angeles
Costa Mesa

La Habra

Lynwood

Mission Viejo
West Los Angeles

Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 142 (05/22) 2005

Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO1SL
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
——————— Peak Concentrations —------—-- --- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
No Value Time Value Time Lag Ratio Bias Error Bias Error )
7 9.8 10 7.2 10 0O 0.74 -2.2 2.2 -0.26 0.26 -51.93
10.9 9 -1 1.10 (at 68 x 37) NSte: 3812; NSPk: 7.2
1 7.5 10 5.5 9 -1 0.73 -2.1 2.1 -0.27 0.27
1 9.8 10 4.8 10 0 0.49 -5.0 5.0 -0.51 0.51
1 6.4 10 6.0 11 1 0.94 -0.4 0.4 -0.06 0.06
1 7.4 10 7.1 9 -1 0.96 -0.3 0.3 -0.04 0.04
1 8.2 10 5.2 10 0 0.64 -3.0 3.0 -0.36 0.36
1 8.6 10 7.2 10 0 0.85 -1.3 1.3 -0.15 0.15
1 9.0 10 5.3 9 -1 0.59 -3.7 3.7 -0.41 0.41
* * * Model Performance Evaluation * * *
Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO1SL
r 8 hours

Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged ove
Concentrations determined as the MAXimum within a radius of O grid cells



Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0009 SubRegion 2 10.9 15 8.3 9 -6 0.76
Subregional Peak: 9.5 12 -3 0.88

4157 Indio Jackson 1 9.0 19 8.3 9 -10 0.92
4137 Palm Springs 1 10.9 15 6.9 10 -5 0.64

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 143 (05/23) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —---—————-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 3 9.5 11 7.1 10 -1 0.75
Subregional Peak: 8.0 11 0 0.84

0069  Burbank 1 6.5 11 5.5 10 -1 0.84
0074 Reseda 1 8.7 11 6.3 10 -1 0.72
0090 Santa Clarita 1 9.5 11 7.1 10 -1 0.75

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error (r)
-2.3 2.3 -0.22 0.22 -99.00
(at 82 x 42) NSte: 4137; NSPk: 6.9
-0.7 0.7 -0.08 0.08
-3.9 3.9 -0.36 0.36
Simulation ID: mAO1SL
6.0 (pphm); Averaged over 8 hours

-—- Comparisons with Observations ---

-58.92

Mean Mean Normalized

Bias Error Bias Error

-1.9 1.9 -0.23 0.23

(at 53 x 54) NSte: 0090; NSPk: 7.1
-1.0 1.0 -0.16 0.16

-2.4 2.4 -0.28 0.28

-2.4 2.4 -0.25 0.25



* *

* Model Performance Evaluation * * *

Pollutant: 03

(pphm)

Statistics were calculated for the 24-hour period of DOY 143 (05/23) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Project: CAMx/SAPRC99f 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 12 10.9 10 10.3 8 -2 0.94
Subregional Peak: 10.3 9 -1  0.95

4164 Banning Airport 1 10.9 10 9.4 9 -1 0.86
5181 Crestline 1 10.7 11 7.1 10 -1 0.66
4158 Elsinore 1 7.6 10 10.3 8 -2 1.35
5197 Fontana 1 8.8 10 7.0 9 -1 0.80
0591 Glendora 1 6.7 10 5.2 9 -1 0.78
5212 Mira Loma 1 8.1 10 7.1 9 -1 0.88
4149 Perris 1 8.0 10 9.7 8 -2 1.20
0075 Pomona 1 7.1 10 5.7 9 -1 0.80
5204 Redlands 1 8.5 10 9.2 9 -1 1.07
4144 Rubidoux 1 9.1 10 8.0 9 -1 0.88
5203 San Bernardino 1 9.0 10 8.4 9 -1 0.94
5175 Upland 1 8.0 10 6.1 10 0 0.77

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)
Statistics were calculated for the 24-hour period of DOY 143 (05/23) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

Project: CAMx/SAPRC99f 2005 Base Case

Peak Concentrations

6.0 (pphm);

Simulation ID:

Averaged over

mAO1SL

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error (r)
-0.8 1.6 -0.08 0.19 -34.48
(at 75 x 41) NSte: 4149; NSPk: 9.7
-1.5 1.5 -0.14 0.14
-3.6 3.6 -0.34 0.34
2.7 2.7 0.35 0.35
-1.8 1.8 -0.20 0.20
-1.5 1.5 -0.22 0.22
-0.9 0.9 -0.12 0.12
1.6 1.6 0.20 0.20
-1.4 1.4 -0.20 0.20
0.6 0.6 0.07 0.07
-1.1 1.1 -0.12 0.12
-0.5 0.5 -0.06 0.06
-1.9 1.9 -0.23 0.23
Simulation ID: mAO1SL
6.0 (pphm); Averaged over 8 hours

--- Comparisons with Observations ---



Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 1 7.1 12 4.3 10 -2 0.61
Subregional Peak: 8.5 7 -5 1.21

0091 West Los Angeles 1 7.1 12 4.3 10 -2 0.61

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 143 (05/23) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0009 SubRegion 2 10.8 11 7.9 10 -1 0.72
Subregional Peak: 9.7 11 0 0.89

4157 Indio Jackson 1 9.1 13 7.9 10 -3 0.87
4137  Palm Springs 1 10.8 11 6.1 9 -2 0.57

8

Normalized
Error Bias

-0.39

Error

0.39

-99.00

(at 68 x 37) NSte: 3812; NSPk: 6.0

8

-0.39

0.39

Simulation I1D: mAO1SL

Mean Mean

Bias

-2.8 2.

-2.8 2.
6.0 (pphm);

Averaged over

8 hours

--- Comparisons with Observations ---

()

-99.00

Mean Mean Normalized

Bias Error Bias Error

-3.0 3.0 -0.28 0.28

(at 106 x 12) NSte: 4157; NSPk: 7.9
-1.2 1.2 -0.13 0.13

-4.7 4.7 -0.43 0.43



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)
Statistics were calculated for the 24-hour period of DOY 144 (05/24) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

Project: CAMx/SAPRC99T 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio

0003 SubRegion 2 7.6 11 6.9 10 -1 0.90

Subregional Peak: 7.7 11 0 1.01

0074  Reseda 1 7.2 10 5.8 9 -1 0.82

0090 Santa Clarita 1 7.6 11 6.9 10 -1 0.90
* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 144 (05/24) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Project: CAMX/SAPRC99F 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 10 9.2 11 8.6 10 -1 0.93
Subregional Peak: 8.6 10 -1 0.93

Simulation ID: mAO1SL

8 hours

6.0 (pphm); Averaged over

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error )
-1.0 1.0 -0.14 0.14 -99.00
(at 52 x 54) NSte: 0090; NSPk: 6.9
-1.3 1.3 -0.18 0.18
-0.7 0.7 -0.10 0.10
Simulation ID: mAO1SL
6.0 (pphm); Averaged over 8 hours

-—- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error r)
-1.0 1.5 -0.13 0.20 -41.87
(at 71 x 37) NSte: 4158; NSPk: 8.6



4164 Banning Airport 1 9.2 11 7.6 10 -1 0.83 -1.6 1.6 -0.17 0.17
5181 Crestline 1 8.4 13 5.8 9 -4 0.69 -2.6 2.6 -0.31 0.31
4158 Elsinore 1 7.2 10 8.6 10 0 1.19 1.4 1.4 0.19 0.19
5197 Fontana 1 6.9 11 5.0 9 -2 0.73 -1.9 1.9 -0.27 0.27
5212 Mira Loma 1 7.2 11 5.6 9 -2 0.78 -1.6 1.6 -0.22 0.22
4149  Perris 1 6.8 11 7.9 10 -1 1.17 1.1 1.1 0.17 0.17
0075  Pomona 1 6.2 11 4.1 10 -1 0.66 -2.1 2.1 -0.34 0.34
5204  Redlands 1 7.0 11 7.0 9 -2 1.00 0.0 0.0 0.00 0.00
4144 Rubidoux 1 7.9 11 6.1 9 -2 0.77 -1.8 1.8 -0.23 0.23
5203 San Bernardino 1 6.8 11 6.3 9 -2 0.93 -0.5 0.5 -0.07 0.07
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 2005 Base Case Simulation ID: mAO1SL

Statistics were calculated for the 24-hour period of DOY 144 (05/24) 2005
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations -------- --- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0009 SubRegion 2 8.9 12 7.0 9 -3 0.79 -2.0 2.0 -0.23 0.23 -99.00
Subregional Peak: 8.9 9 -3 1.00 (at 105 x 13) NSte: 4157; NSPk: 7.0
4157 Indio Jackson 1 7.4 13 7.0 9 -4 0.95 -0.4 0.4 -0.05 0.05
4137  Palm Springs 1 8.9 12 5.3 9 -3 0.60 -3.6 3.6 -0.40 0.40



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 2005 Base Case Simulation ID: mAO1SL
Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0000 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 139 through 144

Unpaired Subregional Maximum of 7.9 at Cell 85 x 10 -- Nearest Site: 4157
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
1D Description Avg. 139 140 141 142 143 Avg. 139 140 141 142 143 Ratio Bias
Error
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 2005 Base Case Simulation ID: mAO1SL

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0001 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 139 through 144

Unpaired Subregional Maximum of -99.0 at Cell -9 x -9 -- Nearest Site: 0820
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 139 140 141 142 143 Avg. 139 140 141 142 143 Ratio Bias

Error

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO1SL

Max .

Max .



Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0002 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 139 through 144
Unpaired Subregional Maximum of 7.0 at Cell 49 x 53 -- Nearest Site: 0090
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 139 140 141 142 143 Avg. 139 140 141 142 143 Ratio Bias
Error
* * * Model Performance Evaluation * * *

Pollutant: 03 Simulation ID: mAO1SL

(pphm)

Concentrations determined as the MAXimum within a radius of 3 grid cells

Project: CAMx/SAPRC99f 2005 Base Case

Subregion 0003 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 139 through 144
Unpaired Subregional Maximum of 9.2 at Cell 60 x 50 -- Nearest Site: 0060
————— Observed - - - - - - - - - - Simulated - - - - -

Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.

1D Description Avg. 139 140 141 142 143 Avg. 139 140 141 142 143 Ratio Bias
Error
0069  Burbank 7.6 6.4 5.4 7.1 10.4 6.5 7.5 6.3 6.2 8.9 9.5 7.4 0.91 0.08
0088 Pasadena 8.6 6.5 5.3 8.0 11.4 5.9 7.4 6.4 6.3 9.7 9.6 6.4 0.8 0.01
0074  Reseda 7.8 6.7 5.1 7.3 9.3 8.7 7.1 5.8 6.0 8.0 8.7 7.4 0.93 -0.06
0090 Santa Clarita 9.2 5.7 4.0 8.7 10.8 9.5 7.4 6.1 6.2 8.0 8.7 8.0 0.80 -0.11

* *

* Model Performance Evaluation * * *

Pollutant: 03 Simulation 1D: mAO1SL

(pphm)

Concentrations determined as the MAXimum within a radius of 3 grid cells

Project: CAMX/SAPRC99F 2005 Base Case

Max .

0.13
0.13
0.10
0.11



Subregion 0004  Spatially Paired Average 8-Hour Concentrations above
Unpaired Subregional Maximum of

Site Site Site
1D Description Avg.

Error

0060 Azusa -

4164 Banning Airport -

5181 Crestline 10.

4158 Elsinore

5197 Fontana

0591 Glendora

5212 Mira Loma
4149 Perris

0075 Pomona

5204 Redlands

4144 Rubidoux

5203 San Bernardino
5175 Upland

WOWWOWOWON~N0WO~NO OO
RPOUOWNPMPIORLNRARDMNOO

NOONNNONONN©O O
CWUURARPRARMUIROOW

* * * Model

Pollutant: 03 (pphm)

9.3 at Cell
Observed - - - - -
DOY DOY DOY DOY
140 141 142 143
5.0 7.2 12.2 5.9
7.3 7.2 10.6 10.9
9.6 11.2 14.5 10.7
6.2 7.3 9.4 7.6
7.3 8.1 12.9 8.8
6.2 7.3 13.0 6.7
7.6 7.9 11.7 8.1
4.1 6.6 8.3 8.0
5.9 6.511.3 7.1
7.6 7.9 11.3 8.5
8.8 8.9 12.9 9.1
8.5 8.5 13.0 9.0
6.3 7.5 11.4 8.0

61 x 50

Site

>
<
«

NOWOOWOWWNWOOWW-N
APOUNOFRPOUINWO WW

Performance Evaluation * * *

Project: CAMX/SAPRC99F 2005 Base Case

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0005 Spatially Paired Average 8-Hour Concentrations above
Unpaired Subregional Maximum of

Site Site Site
ID Description Avg.
Error

3176 Anaheim 7.5

DOY
140

9.5 at Cell

Observed

DOY
141

5.8

69 x 37

Site
Avg.

6.4

Nearest Site: 0591

ONONUOINUOIOONNOO®
NFEFNWRARRPORM_ANOFLOD

DOY
140

ONONUUINOOONNNO
QWO WWUoOWwWroNNW

Simulated

DOY
141

00 ©0O~NOMm©OWOWOW©
RPROWORNNNR R~

[EEN
[EEN
~rOOOFRLRNOAWAMOALAN

(o0}
ODOWNNWORNWOWE

6.0 pphm for DOY 139 through 144

Max. Max. Max.
Ratio Bias

.80 0.05
.14 0.03
.89 -0.18
.22 0.24
.95 -0.07
.80 -0.02
.06
.35 0.29
.98 -0.06
.15 0.10
.98 -0.11
.00 0.00
.00 -0.05

PRPORORROORORO
o
N
1
o
eNeoNoloNoNoloNoloNoNoNoNe]
[N
N

Simulation ID: mAO1SL

Nearest Site: 4158

DOY
140

5.3

Simulated

DOY
141

6.8

6.0 pphm for DOY 139 through 144

Max. Max. Max.
Ratio Bias

1.27 0.27 0.27



0087 Los Angeles 8.4 4.8 4.1 6.9 9.8 5.2 6.5
3195 Costa Mesa 6.2 4.7 3.8 6.0 6.4 4.9 6.2
3177 La Habra 7.4 3.7 3.1 4.7 7.4 4.8 6.0
0084  Lynwood 8.2 4.4 3.6 5.6 8.2 4.5 5.3
3812 Mission Viejo 7.2 6.7 5.5 6.4 8.6 4.9 7.2
0091 West Los Angeles 7.8 4.9 4.8 7.4 9.0 7.1 6.4

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)

Concentrations determined as the MAXimum within a radius of 3 grid cells

Project: CAMx/SAPRC99f 2005 Base Case

aoh~boo
aw~NO1o1Tw
NOR~RORFO

N0 UTo N

.95
.18
.25
.79
.16
.95

0WOowOV~N©
OO~ WO AN
O~NO1O1O1TO
WOoNO OO
OFrOFrRrRFrRO

.05
.18
.25
.21
-10
.06

[eNoNoNoNoNe)

Simulation ID: mAO1SL

6.0 pphm Ffor DOY 139 through 144
Nearest Site: 4158

Subregion 0006 Spatially Paired Average 8-Hour Concentrations above

Unpaired Subregional Maximum of 9.2 at Cell 69 x 36
————— Observed - - - - -
Site Site Site DOY DOY DOY DOY DOY Site
ID Description Avg. 139 140 141 142 143 Avg.
Error
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMX/SAPRC99F 2005 Base Case

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0007 Spatially Paired Average 8-Hour Concentrations above
Unpaired Subregional Maximum of -99.0 at Cell -9 x -9
————— Observed - - - - -
Site Site Site DOY DOY DOY DOY DOY Site
ID Description Avg. 139 140 141 142 143 Avg.

Error

Simulated

DOy
140

DOY
141

DOY DOY
142 143

Max.

Max.

Ratio Bias

Simulation ID: mAO1SL

6.0 pphm Ffor DOY 139 through 144
Nearest Site: 0820

Simulated

DOY DOY DOY
139 140 141

DOY DOY
142 143

Max .

Max.

Ratio Bias

.10
.18
.25
.21
.22
.06

[eNoNoNoNoNe)

Max.

Max.



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 2005 Base Case Simulation ID: mAO1SL
Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0008 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 139 through 144

Unpaired Subregional Maximum of 7.6 at Cell 81 x 60 -- Nearest Site: 5181
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
1D Description Avg. 139 140 141 142 143 Avg. 139 140 141 142 143 Ratio Bias
Error
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 2005 Base Case Simulation ID: mAO1SL

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0009 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 139 through 144

Unpaired Subregional Maximum of 8.0 at Cell 105 x 13 -- Nearest Site: 4157
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 139 140 141 142 143 Avg. 139 140 141 142 143 Ratio Bias
Error
4157 Indio Jackson 8.1 7.7 8.7 6.7 9.0 9.1 7.8 8.5 7.4 7.1 8.3 8.2 0.93 -0.03

4137 Palm Springs 9.0 8.5 7.5 7.7 10.9 10.8 8.1 7.9 7.0 7.4 9.5 9.2 0.88 -0.10

Max .

Max .

0.08
0.10



Pollutant:

* *

* Model

03 (pphm)

SubRegional Descriptions

SubRegion
Site

0069
0074
0090

SubRegion
Site

0060
4164
5181
4158
5197
0591
5212
4149
0075
5204
4144
5203
5175

SubRegion
Site

003 Contains the Following Sites:

Site Description
Burbank
Reseda
Santa Clarita
004 Contains the Following Sites:
Site Description
Azusa
Banning Airport
Crestline
Elsinore
Fontana
Glendora
Mira Loma
Perris
Pomona
Redlands
Rubidoux
San Bernardino
Upland
005 Contains the Following Sites:
Site Description

July 2005

Performance Evaluation * * *

Project: CAMx/SAPRC99f 2005 Base Case

Xcell Ycell XPos(km)
53 47 -27.168
49 48 -46.776
49 52 -48.187

Xcell Ycell XPos(km)
60 47 7.551
79 42 103.017
72 49 66.342
71 36 60.828
68 46 45.325
61 47 13.591
67 43 42.938
72 39 69.830
63 45 22.674
74 45 77.109
69 44 52.958
71 46 64 .965
65 46 31.735

Xcell Ycell XPos(km)

Simulation ID:

YPos(km)

459.542
461.466
483.843

YPos(km)

YPos(km)

mAO4SL



3176 Anaheim 60 40 9.104 421.167

0087 Los Angeles 54 45 -21.161 448.575
3195 Costa Mesa 60 36 7.604 404.725
3177 La Habra 59 42 4.545 432.118
0820 LAXH 51 42 -36.352 433.685
0072 Long Beach 55 40 -16.690 421.180
0084 Lynwood 55 42 -18.181 432.139
3812 Mission Viejo 64 36 29.671 400.791
0088 Pasadena 56 46 -10.573 454 025
0085 Pico Rivera 58 44 -4.538 441.245
0091 West Los Angeles 52 45 -34.774 446.801
SubRegion 009 Contains the Following Sites:

Site Site Description Xcell Ycell XPos(km) YPos(km)
4157 Indio Jackson 91 38 164.143 410.220
4137 Palm Springs 85 41 133.447 426.035

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case Simulation ID: mAO4SL
Statistics were calculated for the 24-hour period of DOY 196 (07/15) 2005
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —-------- --- Comparisons with Observations ---

Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )



0003 SubRegion 2 7.9 11 9.8 11 0 1.23 1.1 1.1 0.14 0.14 -99.00
Subregional Peak: 11.0 12 1 1.39 (at 51 x 55) NSte: 0090; NSPk: 9.8

0074 Reseda 1 6.8 11 7.1 10 -1 1.05 0.4 0.4 0.05 0.05

0090 Santa Clarita 1 7.9 11 9.8 11 0 1.23 1.8 1.8 0.23 0.23

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO4SL

Statistics were calculated for the 24-hour period of DOY 196 (07/15) 2005
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —------—-- -—- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized

Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )

0004 SubRegion 10 14.3 12 12.3 10 -2 0.86 1.1 2.0 0.17 0.24 -34.61

Subregional Peak: 13.2 11 -1 0.93 (at 76 x 46) NSte: 5204; NSPk: 12.3

4164 Banning Airport 1 10.3 12 10.3 11 -1 1.00 0.0 0.0 0.00 0.00

5181 Crestline 1 14.3 12 9.4 11 -1 0.66 -4.9 4.9 -0.34 0.34

4158 Elsinore 1 7.7 11 9.1 11 0O 1.19 1.4 1.4 0.19 0.19

5197 Fontana 1 8.0 11 9.5 10 -1 1.20 1.6 1.6 0.20 0.20

5212 Mira Loma 1 7.0 10 8.9 10 0 1.27 1.9 1.9 0.27 0.27

4149 Perris 1 6.8 11 10.1 11 0 1.49 3.3 3.3 0.49 0.49

5204 Redlands 1 9.4 11 12.3 10 -1 1.32 3.0 3.0 0.32 0.32

4144 Rubidoux 1 7.6 10 10.4 10 0O 1.36 2.7 2.7 0.36 0.36

5203 San Bernardino 1 9.9 11 10.5 10 -1 1.05 0.5 0.5 0.05 0.05

5175 Upland 1 6.8 11 7.9 10 -1 1.15 1.0 1.0 0.15 0.15

* * * Model Performance Evaluation * * *



Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 196 (07/15) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations -----——-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 1 6.3 14 5.3 11 -3 0.85
Subregional Peak: 10.7 10 -4 1.70

0820 LAXH 1 6.3 14 5.3 11 -3 0.85

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 196 (07/15) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —---——-—-——-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0009 SubRegion 2 9.4 10 9.2 10 0 0.97
Subregional Peak: 12.4 10 0 1.31

4157 Indio Jackson 1 7.4 13 9.2 10 -3 1.24

6.0 (pphm);

Simulation ID: mAO4SL

Averaged over

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error (r)
-0.9 0.9 -0.15 0.15 -99.00
(at 68 x 37) NSte: 3812; NSPk: 6.5
-0.9 0.9 -0.15 0.15
Simulation I1D: mAO4SL
6.0 (pphm); Averaged over 8 hours

-—- Comparisons with Observations ---

Mean
Bias

0.1

Mean
Error

1.7

Normalized

Bias

0.03

Error

0.21

-99.00

(at 105 x 13) NSte: 4157; NSPk: 9.2

1.8

1.8

0.24

0.24



4137 Palm Springs 1 9.4 10 7.8 10 0 0.83

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case
Statistics were calculated for the 24-hour period of DOY 197 (07/16) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —---——-—-——-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 3 14.1 11 11.8 11 0 0.83
Subregional Peak: 13.0 12 1 0.92

0069 Burbank 1 7.6 11 7.7 11 0 1.01
0074 Reseda 1 8.9 11 9.3 10 -1 1.04
0090 Santa Clarita 1 14.1 11 11.8 11 0 0.83

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 197 (07/16) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

-1.6 1.6 -0.17 O.

6.0 (pphm);

Simulation ID:

Averaged over

17

mAO4SL

8 hours

-—- Comparisons with Observations ---

Mean Mean

Normalized

Bias Error Bias Error (r)
-0.6 0.9 -0.04 0.07 -20.76
(at 51 x 54) NSte: 0090; NSPk: 11.8
0.1 0.1 0.01 o0.01
0.4 0.4 0.04 0.04
-2.3 2.3 -0.17 0.17
Simulation ID: mAO4SL
6.0 (pphm); Averaged over 8 hours



Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 13 13.8 12 12.5 11 -1 0.91
Subregional Peak: 12.9 11 -1 0.94

0060 Azusa 1 7.0 10 8.4 11 1 1.19
4164 Banning Airport 1 12.0 12 11.2 11 -1 0.93
5181 Crestline 1 13.8 12 9.2 11 -1 0.66
4158 Elsinore 1 8.4 11 12.5 11 0 1.49
5197 Fontana 1 10.8 11 9.2 11 0 0.85
0591 Glendora 1 7.8 10 8.9 11 1 1.14
5212 Mira Loma 1 9.6 11 9.5 11 0 0.99
4149 Perris 1 10.4 11 12.0 11 0 1.16
0075 Pomona 1 8.2 10 8.5 11 1 1.03
5204 Redlands 1 12.0 11 12.1 11 0 1.01
4144 Rubidoux 1 10.0 11 10.7 11 0 1.07
5203 San Bernardino 1 12.4 11 10.4 11 0 0.84
5175 Upland 1 9.6 10 8.8 11 1 0.92

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)
Statistics were calculated for the 24-hour period of DOY 197 (07/16) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Project: CAMXx/SAPRC99f 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 1 7.1 10 7.5 10 0 1.05
Subregional Peak: 11.9 10 0 1.67

0088 Pasadena 1 7.1 10 7.5 10 0 1.05

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error (r)
-0.1 1.5 0.02 0.15 -37.75
(at 76 x 46) NSte: 5204; NSPk: 12.1
1.3 1.3 0.19 0.19
-0.8 0.8 -0.07 0.07
-4.6 4.6 -0.34 0.34
4.1 4.1 0.49 0.49
-1.6 1.6 -0.15 0.15
1.1 1.1 0.14 0.14
-0.1 0.1 -0.01 o0.01
1.6 1.6 0.16 0.16
0.3 0.3 0.03 0.03
0.2 0.2 0.01 o0.01
0.7 0.7 0.07 0.07
-2.0 2.0 -0.16 0.16
-0.8 0.8 -0.08 0.08
Simulation I1D: mAO4SL
6.0 (pphm); Averaged over 8 hours

-—- Comparisons with Observations ---

Mean
Bias

0.4

Mean Normalized
Error Bias Error
0.4 0.05 0.05
(at 68 x 37) NSte: 3812; NSPk:
0.4 0.05 0.05

0.4

-99.00
7.3



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO4SL

Statistics were calculated for the 24-hour period of DOY 197 (07/16) 2005
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —------—-- -—- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0009 SubRegion 2 11.6 13 8.6 10 -3 0.74 -2.5 2.5 -0.22 0.22 -99.00
Subregional Peak: 11.7 9 -4 1.01 (at 106 x 13) NSte: 4157; NSPk: 8.6
4157 Indio Jackson 1 9.5 19 8.6 10 -9 0.90 -0.9 0.9 -0.10 0.10
4137 Palm Springs 1 11.6 13 7.6 10 -3 0.66 -4.0 4.0 -0.34 0.34

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO4SL



Statistics were calculated for the 24-hour period of DOY 198 (07/17) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 3 14.2 10 10.3 10 0O 0.73
Subregional Peak: 13.1 11 1 0.92

0069 Burbank 1 7.5 10 8.2 10 0O 1.09
0074 Reseda 1 10.9 10 9.8 10 0 0.9
0090 Santa Clarita 1 14.2 10 10.3 10 0O 0.73

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 198 (07/17) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations --------

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 13 13.2 11 14.0 11 0 1.06
Subregional Peak: 14.5 11 0 1.10

0060 Azusa 1 8.6 11 9.6 10 -1 1.12
4164 Banning Airport 1 13.2 11 11.5 11 0 0.87
5181 Crestline 1 12.5 12 10.7 12 0 0.86
4158 Elsinore 1 11.9 9 11.8 10 1 0.99
5197 Fontana 1 11.4 11 12.6 11 0O 1.10
0591 Glendora 1 9.8 11 10.9 10 -1 1.11
5212 Mira Loma 1 10.6 10 10.7 10 0 1.01

6.0 (pphm);

Averaged over

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error (r)
-1.4 1.9 -0.10 0.16 -43.68
(at 53 x 53) NSte: 0090; NSPk: 10.3
0.7 0.7 0.09 0.09
-1.1 1.1 -0.10 0.10
-3.9 3.9 -0.27 0.27
Simulation ID: mAO4SL
6.0 (pphm); Averaged over 8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error )
0.6 1.2 0.06 0.11 -87.58
(at 76 x 45) NSte: 5204; NSPk: 14.0
1.0 1.0 0.12 0.12
-1.7 1.7 -0.13 0.13
-1.8 1.8 -0.14 0.14
-0.1 0.1 -0.01 o0.01
1.1 1.1 0.10 o0.10
1.1 1.1 0.11 0.11
0.1 0.1 0.01 o0.01



4149 Perris 1 9.6 10 11.7 10 0 1.21 2.1 2.1 0.21 0.21
0075 Pomona 1 9.9 11 11.5 10 -1 1.17 1.7 1.7 0.17 0.17
5204 Redlands 1 12.3 10 14.0 11 1 1.13 1.6 1.6 0.13 0.13
4144 Rubidoux 1 10.8 10 12.2 10 0 1.13 1.4 1.4 0.13 0.13
5203 San Bernardino 1 12.9 10 13.0 11 1 1.01 0.1 0.1 0.01 0.01
5175 Upland 1 11.2 10 12.5 11 1 1.12 1.3 1.3 0.12 0.12
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO4SL

Statistics were calculated for the 24-hour period of DOY 198 (07/17) 2005
Included were data-pairs with observed concentrations above a threshold of 6.0 (pphm); Averaged over 8 hours
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —------—-- -—- Comparisons with Observations ---
Observed Predicted Time Peak Mean Mean Normalized
Site Description No Value Time Value Time Lag Ratio Bias Error Bias Error )
0005 SubRegion 4 8.1 10 8.4 10 0O 1.03 0.8 1.4 0.14 0.21 -96.66
Subregional Peak: 11.5 10 0 1.41 (at 68 x 37) NSte: 3812; NSPk: 8.2
3176 Anaheim 1 6.1 10 7.1 10 0o 1.17 1.0 1.0 0.17 0.17
3177 La Habra 1 6.2 11 8.4 10 -1 1.37 2.3 2.3 0.37 0.37
3812 Mission Viejo 1 7.1 10 8.2 10 0O 1.15 1.1 1.1 0.15 0.15
0088 Pasadena 1 8.1 10 7.0 10 0 0.85 -1.2 1.2 -0.15 0.15

* * * Model Performance Evaluation * * *



Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 198 (07/17) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Project: CAMXx/SAPRC99F 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio

0009 SubRegion 2 9.4 7 7.6 11 4 0.80

Subregional Peak: 10.4 11 4 1.11

4157 Indio Jackson 1 8.9 8 7.6 11 3 0.86

4137 Palm Springs 1 9.4 7 6.2 11 4 0.65
* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm)

Statistics were calculated for the 24-hour period of DOY 199 (07/18) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Project: CAMX/SAPRC99F 2005 Base Case

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 3 12.7 11 8.1 10 -1 0.64
Subregional Peak: 10.7 11 0 0.84

Simulation ID: mAO4SL

8 hours

6.0 (pphm); Averaged over

--- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error (r)
-2.3 2.3 -0.25 0.25 -99.00
(at 81 x 43) NSte: 4137; NSPk: 6.2
-1.3 1.3 -0.14 0.14
-3.3 3.3 -0.35 0.35

Simulation I1D: mAO4SL
6.0 (pphm); Averaged over 8 hours

-—- Comparisons with Observations ---

Mean Mean Normalized

Bias Error Bias Error r)
-2.8 2.8 -0.27 0.27 -25.23
(at 58 x 49) NSte: 0069; NSPk: 5.6



0069 Burbank 1 6.4 11 5.6 10 -1 0.87

0074 Reseda 1 9.9 11 6.8 10 -1 0.69

0090 Santa Clarita 1 12.7 11 8.1 10 -1 0.64
* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 199 (07/18) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

Peak Concentrations

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0004 SubRegion 13 12.0 11 12. 10 -1 1.03
Subregional Peak: 14.6 12 1 1.22

0060 Azusa 1 6.0 11 5.6 10 -1 0.94
4164 Banning Airport 1 12.0 11 12.1 11 0 1.01
5181 Crestline 1 10.2 11 12.0 11 0 1.18
4158 Elsinore 1 11.7 9 10.7 10 1 0.91
5197 Fontana 1 8.7 11 8.7 10 -1 1.00
0591 Glendora 1 6.9 11 6.5 10 -1 0.95
5212 Mira Loma 1 9.5 11 7.8 9 -2 0.82
4149 Perris 1 9.3 11 10.8 10 -1 1.16
0075 Pomona 1 6.9 11 7.7 11 0 1.11
5204 Redlands 1 11.9 11 12.4 10 -1 1.04
4144 Rubidoux 1 10.2 11 9.8 9 -2 0.97
5203 San Bernardino 1 10.5 11 10.4 10 -1 0.99
5175 Upland 1 8.1 10 7.9 11 1 0.98

* *

* Model Performance Evaluation * * *

-0.8
-3.1
-4.6

6.0 (pphm);

S

-0.13 O.
-0.31 0.
-0.36 0.

imulation 1D:

Averaged over

mAO4SL

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error )
0.0 0.7 0.00 0.07 -21.84
(at 76 x 47) NSte: 5204; NSPk: 12.4
-0.4 0.4 -0.06 0.06
0.1 0.1 0.01 o0.01
1.9 1.9 0.18 0.18
-1.0 1.0 -0.09 0.09
0.0 0.0 0.00 0.00
-0.3 0.3 -0.05 0.05
-1.7 1.7 -0.18 0.18
1.5 1.5 0.16 0.16
0.8 0.8 0.11 0.11
0.4 0.4 0.04 0.04
-0.3 0.3 -0.03 0.03
-0.1 0.1 -0.01 o0.01
-0.2 0.2 -0.02 0.02



Pollutant: 03 (pphm) Project: CAMXx/SAPRC99F 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 199 (07/18) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations -----——-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0005 SubRegion 1 6.2 10 4.5 10 0 0.72
Subregional Peak: 11.0 10 0 1.79

0088 Pasadena 1 6.2 10 4.5 10 0 0.72

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case

Statistics were calculated for the 24-hour period of DOY 199 (07/18) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —---——-—-——-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0009 SubRegion 2 10.6 10 9.1 11 1 0.86
Subregional Peak: 12.9 10 0 1.21

4157 Indio Jackson 1 7.5 9 9.1 11 2 1.22

6.0 (pphm);

Simulation ID: mAO4SL

Averaged over

8 hours

--- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error (r)
-1.7 1.7 -0.28 0.28 -99.00
(at 68 x 37) NSte: 3812; NSPk: 6.3
-1.7 1.7 -0.28 0.28
Simulation I1D: mAO4SL
6.0 (pphm); Averaged over 8 hours

-—- Comparisons with Observations ---

Mean
Bias

-1.0

Mean
Error

2.6

Normalized

Bias

-0.06

Error

0.28

-99.00

(at 105 x 13) NSte: 4157; NSPk: 9.1

1.6

1.6

0.22

0.22



4137 Palm Springs 1 10.6 10 7.0 10 0 0.66

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMX/SAPRC99f 2005 Base Case
Statistics were calculated for the 24-hour period of DOY 200 (07/19) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of O grid cells

——————— Peak Concentrations —---——-—-——-

Observed Predicted Time Peak

Site Description No Value Time Value Time Lag Ratio
0003 SubRegion 2 10.6 10 9.8 11 1 0.93
Subregional Peak: 10.8 12 2 1.02

0074 Reseda 1 8.4 11 7.3 11 0 0.87
0090 Santa Clarita 1 10.6 10 9.8 11 1 0.93

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case
Statistics were calculated for the 24-hour period of DOY 200 (07/19) 2005
Included were data-pairs with observed concentrations above a threshold of
Concentrations determined as the MAXimum within a radius of 0 grid cells

——————— Peak Concentrations --------

-3.6 3.6 -0.34 0.34

Simulation ID: mAO4SL

6.0 (pphm); Averaged over 8 hours

-—- Comparisons with Observations ---

Mean Mean Normalized
Bias Error Bias Error (r)
-0.9 0.9 -0.10 0.10 -99.00
(at 51 x 55) NSte: 0090; NSPk: 9.8
-1.1 1.1 -0.13 0.13

-0.8 0.8 -0.07 0.07

Simulation ID: mAO4SL

6.0 (pphm); Averaged over 8 hours

--- Comparisons with Observations ---



Site

0004

4164
5181
4158
5197
0591
5212
0075
5204
4144
5203
5175

Description

SubRegion
Subregional Peak:

Banning Airport
Crestline
Elsinore
Fontana
Glendora

Mira Loma
Pomona
Redlands
Rubidoux

San Bernardino
Upland

Pollutant: 03 (pphm)

*

*

RPRRRRRRRRRR

Observed Predicted Time
Value Time Value Time Lag
11.0 12 13.3 11 -1
13.7 11 -1

6.7 10 9.9 11 1
11.0 12 12.0 12 0
6.1 8 7.6 9 1
7.2 11 8.2 11 0
6.7 12 7.0 11 -1
7.3 11 8.3 11 0
6.5 12 7.9 11 -1
8.9 10 13.3 11 1
7.5 11 10.7 10 -1
8.1 11 11.4 11 0
6.5 11 7.8 12 1

1.47
1.10
1.25
1.14
1.05
1.14
1.21
1.50
1.44
1.40
1.20

* Model Performance Evaluation * * *

Project: CAMXx/SAPRC99F 2005 Base Case

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0000 Spatially Paired Average 8-Hour Concentrations above

Unpaired Subregional Maximum of 10.6 at Cell 86 x

6

Mean Mean

Bias Error Bias
2.0 2.0 0.26 0

(at 74 x 46) NSte: 5204;
3.1 3.1 0.47 0
1.0 1.0 0.10 0
1.5 1.5 0.25 0
1.0 1.0 0.14 0
0.4 0.4 0.05 0
1.0 1.0 0.14 0
1.4 1.4 0.21 0
4.4 4.4 0.50 0
3.3 3.3 0.44 0
3.2 3.2 0.40 0
1.3 1.3 0.20 0

Normalized

Error )

.26 -26.21

NSPk: 13.3

.47
-10
.25
.14
.05
.14
.21
-50
.44
-40
.20

Simulation ID: mAO4SL

Nearest Site: 4157

6.0 pphm Ffor DOY 196 through 200



————— Observed - - - - - - - - - - Simulated - - - - -

Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 196 197 198 199 200 Avg. 196 197 198 199 200 Ratio Bias
Error

* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base Case Simulation ID: mAO4SL
Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0001 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 196 through 200

Unpaired Subregional Maximum of 6.4 at Cell 32 x 68 -- Nearest Site: 0090
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max.
ID Description Avg. 196 197 198 199 200 Avg. 196 197 198 199 200 Ratio Bias
Error
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMx/SAPRC99T 2005 Base Case Simulation ID: mAO4SL

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0002 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm Ffor DOY 196 through 200

Unpaired Subregional Maximum of 10.1 at Cell 49 x 53 -- Nearest Site: 0090
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY  Max. Max.
ID Description Avg. 196 197 198 199 200 Avg. 196 197 198 199 200 Ratio Bias

Error

Max .

Max.

Max .



* * * Model Performance Evaluation * * *

Pollutant: 03 (pphm) Project: CAMx/SAPRC99T 2005 Base Case Simulation ID: mAO4SL
Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0003 Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 196 through 200

Unpaired Subregional Maximum of 10.9 at Cell 52 x 54 -- Nearest Site: 0090
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max. Max.
ID Description Avg. 196 197 198 199 200 Avg. 196 197 198 199 200 Ratio Bias

Error

0069 Burbank 7.2 4.5 7.6 7.5 6.4 5.2 10.1 8.511.4 11.9 9.7 8.7 1.56 0.53 0.53
0074 Reseda 9.0 6.8 8.9 10.9 9.9 8.4 10.3 9.3 11.512.3 8.9 9.4 1.13 0.16 0.20
0090 Santa Clarita 11.9 7.9 14.1 14.2 12.7 10.6 11.4 11.0 13.0 12.9 9.5 10.8 0.92 0.00 0.17

* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMXx/SAPRC99f 2005 Base Case Simulation ID: mAO4SL

Concentrations determined as the MAXimum within a radius of 3 grid cells

Subregion 0004  Spatially Paired Average 8-Hour Concentrations above 6.0 pphm for DOY 196 through 200

Unpaired Subregional Maximum of 13.4 at Cell 76 x 46 -- Nearest Site: 5204
————— Observed - - - - - - - - - - Simulated - - - - -
Site Site Site DOY DOY DOY DOY DOY Site DOY DOY DOY DOY DOY Max. Max. Max.
ID Description Avg. 196 197 198 199 200 Avg. 196 197 198 199 200 Ratio Bias
Error
0060 Azusa 7.2 4.6 7.0 8.6 6.0 5.8 9.8 7.6 9.1 12.6 10.7 8.6 1.47 0.52 0.52

4164 Banning Airport 10.9 10.3 12.0 13.2 12.0 6.7 13.2 13.2 12.8 14.5 13.7 11.7 1.10 0.27 0.27



5181 Crestline 12.3 14.3 13.8 12.5 10.2 11.0 13.2 12.5 12.2 13.9 13.8 13.7 0.97 0.09
4158 Elsinore 9.2 7.7 8.4 11.9 11.7 6.1 12.1 10.8 12.8 12.4 11.9 12.3 1.08 0.41
5197 Fontana 9.2 8.0 10.8 11.4 8.7 7.2 12.0 10.9 11.8 13.6 11.4 12.1 1.19 0.33
0591 Glendora 7.8 4.8 7.8 9.8 6.9 6.7 9.9 8.3 9.1 12.6 10.7 8.6 1.29 0.33
5212 Mira Loma 8.8 7.0 9.6 10.6 9.5 7.3 11.5 10.5 11.7 12.9 10.6 11.6 1.22 0.33
4149 Perris 9.0 6.8 10.4 9.6 9.3 4.0 12.3 11.7 12.9 13.1 12.2 11.8 1.26 0.41
0075 Pomona 7.9 5.5 8.2 9.9 6.9 6.5 9.9 9.0 9.2 12.510.1 8.8 1.27 0.31
5204 Redlands 10.9 9.4 12.0 12.3 11.9 8.9 13.8 13.2 12.9 14.5 14.6 13.7 1.19 0.29
4144 Rubidoux 9.2 7.6 10.0 10.8 10.2 7.5 12.3 11.512.3 13.9 11.2 12.9 1.29 0.37
5203 San Bernardino 10.8 9.9 12.4 12.9 10.5 8.1 13.1 12.3 12.1 14.0 13.4 13.7 1.08 0.25
5175 Upland 8.4 6.8 9.6 11.2 8.1 6.5 10.8 9.7 10.0 13.2 11.4 9.6 1.18 0.30
* * * Model Performance Evaluation * * *
Pollutant: 03 (pphm) Project: CAMx/SAPRC99f 2005 Base C